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PIONEER BRITISH-MADE

LOW LOSS CERAMIC

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

specialised new equipment, and progressive
improvements in manufacturing technique.
Bulk supplies of the most intricate designs
can be delivered promptly, and all manu-
facturers are invited to write for Catalogue
No. S.P.ro.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office:

Telephone : Stourport 111.

STOURPORT-ON-SEVERN, WORCS,

Telegrams : Steatain, Stourport,
SP.4
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46-range Model 7 40-range Model 40 *
Universal AvoMeter Universal AvoMeter ' Avo "' Valve Tester with Universal Panel

PRECINION METERS
that Nlaster eveny Jlesting Probtem

striking testimony to their outstanding versatility,

N

precision and reliability. In every sphere of
electrical test work—Ilaboratory, shop or out on
a job—they are appreciated for their dependable

accuracy, which is often used as a standard by

which "other instruments are judged. There is an

“AVO ” Instrument for every essential electrical test. | ELE CTRICAL MEA SURING
L Sy INSTRUMENTS

BRITISH MADE

Some ‘defay in delivery of Trade Orders is in-
evitable but we shall continue to do our best to
@ Write for fully descriptive literature dealing with any
imstrument in which you ave interested, and for current prices.

fulfil your requirements as promptly as possible.

ACTTTTTT T T TN

temansswssawasa’

Sole Proprictors and Manufacturers:-— ¢
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., winder House, Douglas St., London, S.W.1
'Phone: Vicloria 3404-7.

Ali-Wave ** Ave " Oscillator ‘“Avo™ Test Bridge Universal AvoMinor D.C. AveMinor
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Quicker and Better than a Re-wind

All this is prompted by the desire to help
dealers, by ensuring thatevery Unitis as
reliable as human skill, and experience
can make it. A component which en-
ables you adequately to cope with the
multiplicity of Valve Types in use today.

" b £
t
Grampian o::,u o0t

Treode. ' 5 - o g q
;;:ég; o e Here is a pedigree component which is available at
iy Adn less than re-wind cost. 6/- each. Conveniently

: packed. Display box of 6 from all Factors and

Wholesalers.

The new Grampian All-ratio Output Transformer

provides 8 Ratios to suit any standard speech coil

impedance. Tapped primary and secondary ensure
more exact matching than any other similar model. Primary is tapped for Triode,
Battery, Pentode. Mains Pentode and Push-pull Output. Secondary is tapped for
2 ohms and 9 ohms speech coil. Universal fixing plate. '

GRAMPIAN REPRODUCERS LIMITED
KEW GARDENS; SURREY — — 'Phone: RICHMOND 1175/6/7

———=M.R. SUPPLIES—™

much regret that, through shartage of stafi and tho Indisposition of Mr. Rogers, they

were unable to make thelr usual announcement in this journal last month. We very

much appreciate many solicitious enquirfes. We can now make Immediate dgli\'ery of :—

ROTHERMEL-BRUSH PIEZO-CRYSTAL MICROPHONES, Bullet type, complete with
socket cobnector. Fine black érystalline finished” metal housing™ with polished black - °
bezel and dull-plated connector, supplied with lead. ready for use. Response 50-8,000 ])E SIGNEB S
cfs.  Outyut level—60db. Brand new, 62/8.

ROTHERMEL-BRUSH SOUND-CELL CRYSTAL MICROPHONES, Model Bl. 25 only
of this speciully fine model, at £5 17s. 6d. each. Immediate application essential. K
G.E.C. LAPEL TYPE TRANSVERSE CURRENT MICROPHONES, Model 1374. A pre-

I cision instrument of high performance within small compass, only 1. square. Com- n

plete £4 5s., microptione with lead and connector, at 38/6. Very few left, =
BRUSH PIEZO-CRYSTAL ELEMENTS, for construction of contact or ordinary micro-" C 3

phone, tweecter, piano-repeater, etec. Sclenuﬂcaﬂy Ipteresting and useful. 2}in. dia. A 0"‘prehen's've Man',al
fitted stylus, 6/11. Many hundreds in use, - -

ROTHERMEL STANDARD PIEZO-CEYSTAL PICKUP CARTRIDGES, to fit B.8, de Luxe o d E 'd
and all models of Rothermel Pickup (except 1940 Junior). With the vinual'cemlkm fo' Ba "' "y,neers a"

of supplies of pickups this fortunate delivery enables one to renovate ;xisunz pk'kn‘r E -
or make replacgment lhead for Garrard or Collaro record player. Maker-guarantee -
5518, Bted necdle screw. - xperimenters
CONDENSER PACKS. Most useful ratings. Dubilier, 12x12x 4x 2 mf.,, 60 v. D.C.
wkg,, 7/6. N.B.F. (or Hunts) 16 x 16 x 16 mf., 450/350 v. wkg., /6. Edited by F. Langford Smith, B.Sc., A M.LLE.E.

CADMIUM STEEL SET or AMPLIFIER LHASSIS very heavy gauge, drilled for b valves
and usunl componenty, size 144in. by 7}in. sent only in minimum fots of 4 chassis for

11/6. Post paid. . . 9
ROTHERMEL NEW JUNIOR PIEZO-CRYSTAL PICKUPS, performance equal to other well- This handbook is a complete collection of all
known models (no ‘llongler available) ut I% ee‘pcnslve ;_: m and swive] assembly. Really the prlnClpal formul® involved in the dcmgn
R e (e . of receivers and components. The eight
ELECTRIC SQLDERING IRONS. We are glad to announce these Iugh class models, just 3 B ° &K

arrived, “Dollnelm. 78-watt, 290/250 v., 10/-. . Professlonal models, same wattage and sections of the book deal with Audio Frequen-
voitage, fitted 3-core cable, with e‘erlastmg and comptetely alr-tight element, aud every H .« . g 8 . 3 8 b
posgible refinement, 15/-, and speciul manufacturers’ * spoon-pHer ' model, 37/-, We Cl.CS 3, Radio Frequencxeg 3 RCCtlﬁCﬁ[lOn,
offer you the best only. Filtering and Hum; Receiver Components ;
REDUCTION GEAR MOTORS.- 200/250 v. A.C. Final speed 3 r.p.m, at very high Tests and Measurements; Valve Character-
torgue. Precision instruments of small dimensions, invaluable in research depta., etc., P . o

27/6. Also a few of the same motors, fully enclosed and fitted 8in, turntable and mains istics 5 General Theory ; Sundry Data.

lead and plug, 35 -,

Emc'mo-gmuznc COUNTERS. ~200-ohms coll, countine up to 9, 909, Operating Full explanations are given of the way the ]
from 20 v, C. or up t0 250 v. A.C. Many industrial un mestic applications. (8.H. : 9 9 3 i
ex G.P.0,, nll perfect), 5/8. principles are ap'phed.and each chapter gives a :
L.T, METAL RECTIFIERS (Prominent British make), D.C. delivery 12/14 v. at 1} amps.. . list of works dealing with the particular subject,

10/8. Also D.C. delivery 12/14 v. at 6 amps., 33/6. And D.C. delivery 12/14 v. at
10 amps., 45/-. Step-down MAINS TRANSFORMERS to suit, prim. 200/230 v. for use .
with 10/9 rectifier, 1276. " For I:me vmhw 3.;/?‘ rectifler, '37/6 l(smh:h m'cre aser in prices Size 8% X 53 inches, 352 pages with numerous
unavoidable and regretted). ore.—We have to charge 1/9 ead lor packing and ;
despatch of 6 and 10-2mp. rectifier and 8-amp. transformer). diagrams.and charts. Cloth boards

SLIDING RHEOSTATS, fully enclosed, first-class construction, 4-ohms 5-amps., 10-ohms

3 amps., 50-ohms 1.4 amps. 100-obms 1 am ., 200-0hms .7 amp., 400- ohma, .5 amp.,

i g Pss p- o B Price 8/6 net. By post 9/1
MORSE KEYS, Govt. patt., nz suppiied by us to A.T.C., R. 8ignals, R.A.F,, etc., ad]ustable

plated actlon on baseboard. 8/11. ILIFFE & SONS LTD

Delivery made by return (except.in unforeseen circumstances) and satisiaction assured.

R. SUPPLIES, 68, New Oxford St., London, W.G.1 Dorset House, Stamford Street, London,
Telephond : MUSeum 2958 3

S.E.I =

ff
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To-day, wherever
Bullers Low Loss Ceramics
are used, reception i clearer
and better than ever before.

Years of research in Bullers Laboratories
have developed these (materials to such 2 high
level of efficiency that Dielectric Loss is
virtually eliminated. Bullers Ceramics are
now playing 2 vital part in maintaining
communications under all conditions.

BULLERS LiMi

TED
THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY
Telephone : Walton-on-Thames 2451
Manchester Office 196 Deansgate, Manchester

Bullers

LOW LOSS

——
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one bellet

Made
in Three
pPrincipal
Materials :

FREQUELEX.

material of Low Dielectric L.oss..
For Coil Formers, Aerial Insulators,
Valve Holders, etc.
PERMALEX. A High Permit-
tivity Material. For the construction
of Condensers of the smallest
possible dimensions.

TEMPALEX. A material of
medium permittivity of Condensers
having a constant capacity at alt
temperatures.

b

CERAMICS f@

g
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WRITE FOR BROCHURE

The Fioneets of Low Loss lorameics

MANUFACTURERS OF —

SILVERED MICA CONDENSERS
SILVERED CERAMIC CONDENSERS
CERAMIC TRIMMER CONDENSERS

ON A.lLD. APPROVED LIST

UNITED INSuLATOR co L [

i2-16, LAYSTALL ST LONDON, E.C.1.

Telephone: TERMINUS 4118-9

Telegrams : CALANEL . SMITH, LONDON.

A.V.C.

from grid or. anode bend
detectors

The circuit shows how the H.F, component in the anode ¢ recui
of a detector valve may be used, after rectification by means of a
Westector, to provide the D.C. voltage for A.V.C,, as well as for

reaction, Full details of this, and other methods of obtaining
A.V.C,, are given in ** The All Metal way."’

4

-WESTINGHOUSE BRAKE & SIGNAL €O., LTD,, )
Pews Hill Houss, Chippsnham, Wilts.

Please send me * The All Metal Way.

“Svssscuansssaunt

SECOND EDITION—REVISED

RADIO
LABORATORY
HANDBOOK

By M. G. SCROGGIE, B.Sc., A.M.LE.E.

ssued in cohjunction with ** The Wireless World ’

This practical and reliable handbook, the
only one of its kind, gives complete in-

formation about laboratory ‘equipment,
401 pp. and the correct methods of working.
219 The new edition has been extensively
) ) revised, and many important additions
illustrations  phaye been made. Q-meters, crystal-con-
and trolled frequency calibrators, and double-
diagrams beam cathode ray tubes have been included.
There is also a collection of the most
PRICE useful formiule, symbols and abbreviations,
10/6 net with tabular and other data.
T oo A complete index, numbered sections and
y post 11/l

cross references enable the reader to find
what is'required without loss of time.

From Boskstalls and Booksellers on dicect from the Publishcrs
ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.1
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‘Still keep going when the rest have stopped’

THE CHLORIDE ELECTRICAL STORAGE COMPANY LTD.
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.I.

- - Telephone : VICroria 2299. Telegrams : Chloridic, Sowest, London
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COSSOR CATHODE RAY

COMPLETE TELEVISION EQGUIPMENT

THE DEMAND HAS BEEN SO GREAT for this equipment that al!
separate components have been sold, We can still offer, however, the
apparatus complete with C.R. Tube, in Cabinets as mentioned below. it
can be adapted to a variety of purposes, including Oscilloscopes and those
interested in Research and Development should not miss this opportunity,
. as such apparatus is no longer obtainable through normal channels.

Complete Sound and Vision Equipment as illustrated, with C.R. Tube
type 3244, diameter approx. 6in., complete in Walnut Table Cabinet £ 1 7
(12in. x 21in. x 16%in.). Carr. fwd., plus 2/6 packing ...

As above, but with C.R. Tqbe type 3221,

diameter approx. 7}in., complete in
Walnut Pedestal Cabinet (I5in. x 20in. x

36in.). Carr. fv.v-d... P|.Uf £18_5_0

/6 packing

Further exceptional offers of Cathode Ray and Radio Equipment.

POWER PACK & AMPLIFIER CHASSIS.
includes heavy mains transformer
350-0-350, 120 m.a. with 4 tappings.
High voltage transformer for supplying
C.R. Tube. Various condensers in-
cluding 16 x 16 mfd. 550 v. working,
{-16 mfd. 450 v. working, 50 x 50 x 2
mid. B.l. Electrolytics, etc. Pentode
output transformer; chokes; resistors;
trimmers ; bias electrolytics ; mica
and tubular condensers ; short-wave
coils, etc. The quality of the work-
h'm?\smp and components is of the
ighest class. Valve diagram
free 67 6
Carr. fwd. Add 2/6 for packing.
TIME BASE CHASS!S, For 8in,
Cathode Ray Tube. Woell-made cad-
mium-plated chassis, size |7in. x 143in. x
2in., containing approximately thirteen
fixed resistors ranging from 15,000
éhms to | megohm, five variable
reslstors, 2,000 to 20,000 ohms, ap-
proximately 14 various tubular and
electrolytic condensers, also sundry
focus and scanning coils and chokes.
(Complete circuit and service manual
available, price éd. each.) 30 -
Carr. fwd. Add 2/6 for /
packing.
CATHODE RAY TUBES (MAGNETIC
TYPE). Not available through ordinary
channels, 10in, £5, 12in. £6, 15in. £8.
All tubes must be coliected by buyer.

EA50 TELEVISION DIODES. 6.3 v.,
0.15 amp. Limits : Vd. max. 50 v, |d.
max, 5.0 m.a., Vd. max, (id, = plus

0. 1.3 v, Vik. 5
v.? P‘I‘fllz.,_maxYZO\,IOgO :\::‘SSO 1 0/ 6

VISION UNITS. To fit on Time Base.
Consists of 3 Mullard T.S.E.4 and |
Mazda D! Valves. Approximately 25
resistors ranging from 75-75,000 ohms,
about 30 condensers of various values,
together with Rejector, Grid and various
Band Pass Coils, also approximately 10
chokes of varlous descriptions and W6
Westector. Completely wired -and
screened, (Complete. circuit and
service manual available, price 40/_

.6d. each.) Post and packing /6

MAINS TRANSFORMERS. Origlnally
made for Television Power Packs where
accuracy and robustness are essential.
Weight 12Ib., size 53in. x 4}in. overall.
350-0-350 v, 120 m.a. Tapped. 4 v,
%a.; 4v.8a.; I v.3a.;

0 v. t a. Diagram free,

Post and packing 1/6 25/-
HEAVY DUTY MAINS TRANSFORMER.
Input 240 v. A.C. One tapping at
approx, 5,000 v. max. 20 amp., and one
for supplying filament of Mullard HYR 2
(6.3 v. at .65 amp.) Shroude

in metal box, carr. fwd. 10/6

Also input 200-250 v. A.C., approx.

6,500 volts. Shrouded in
metal box. Carr. fwd. ... 20/-
B.). CONDENSERS. .1 x .I mfd

7,000 volt d.c. test with

porcelain insulators 20/"

4- VALVE 5-WATT AMPLIFIER
CHASSIS for 220-250 A.C. Shock-proof
chassis, 2 triodes output stage with
super 10in, energised M/C speaker,
special output transformer®and volume
control, Complete. Carr.

and packing 2/6 extra GGNS.

See our Miscellaneous Advertisement {page 16) for other interesting items.

LONDON CENTRAL RADIO STORES
23, LISLE STREET, LONDON, W.C.2.

'Phone : GERrard 2969

OCTOBER, 194T.

\’~ Success

=

N radio communication and in most
electrical and scientific apparatus,
with or without cathode ray tubes,
“Belling-Lee” accessories are widely
used. The firm enjoys an enviable
reputation for resourcefulness in
design and manufacture of small
parts, including terminals, plugs
and sockets, fuses, fuseholders,
valveholders, etc. Belling & Lee Ltd.
are acknowledged specialists in
suppression appliances, anti-
interference aerials, screened
rooms, etc. Have you read
“The Suppression of Elec-
trical Interference” (3/9
post free), recognised as
an authoritative work
on the subject?

BELLING & LEE LTD

! CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX
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OAYMART CONDENSERS Ao DIALS

CRAFT A CREED

Our range of Micro-Variable Condensers and Precislon Dials has, owing to heavy demands, been considerably increased.
All have features not found in.competitive makes. In the case of the Condensers—heavy all brass construction, ball-
bearing spindle (electrically shorted) Ceramic (RMX) insulation, smooth operation with freedom-from end or side play.
The Dials are noted for their fine appearance, accurate workmanship, and non-reflecting satin finish, graduations being
deeply engraved and clear and easy to read. In addition a range of Knobs both skirt and otherwise to match these Dials
are available. Fu!l description of these instruments are available on receipt of a stamped addressed envelope.

- STANDARD (VCX)
SERIES CONDENSERS

-

vCX
The VCX series condenser can be
mounted by means of the three holes
where both rotor and stator are
required to be insulated from panel.

MIDGET (MCX)
SERIES CONDENSERS

7
16 DIA. SCREWED 26 T.P.1.

Special- condensers can be made with intermediate capacities.
consequent saving In length.

The ganging feature may also be omitted with a
Such alterations, however, can only be considered where the quantity justifies the
resetting of machines to make the special parts required.

PRECISION DIALS AND KNOBS

o iy e

Our range of specialised short wave ‘and communication equipment is the most‘comprehensive
manufactured in this country.

Every necessary component for the construction of short and ultra-short wave Transmitters, Receivers,
Oscillators and other scientific instruments are available. Your enquiries are solicited. To assist
us In living up to our reputation for reliable service, please place

- ‘ orders well ahead of desired delivery dates.
‘ MAl; T 44 & 48, HOLLOWAY HEAD, BIRMINGHAM, 1. ‘Phone: MIDLAND 3254

“CRAFT A CREED.
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Thank for
the radio[wireless

goodness

mechanics at base

For hours before the raid the Radio/Wireless Mechanics at
the base were checking and testing the radio gear—putting the
last ounce of performance in the- wonderful R.A.F. trans-
mitters. Men are urgently wanted for this highly important
and intensely interesting job. If you’ve a sound elementary
education the R.A.F. will train you from the start. (Age 18-34
—older men accepted if they know something about radio.)
ALSO NEEDED URGENTLY—men to train as Flight
Mechanics (age 18-42), Armourers (age 18-42), Electricians
(age 18-42).

Go to-day to the R.A.F. section of the nearest Combined
Recruiting Centre (address from any Employment Exchange)
or post the coupon.

Trainwith the

1 To Air Ministry Information Bureau,
i Kingsway, London, W.C.2

| Please send me latest details of
| Radio/Wireless Mechanics [}
: Flight Mechanics O
1 Armourdrs [] Electricians [}
|
1
1
}

X against the one in which you are
interested.

NAMBE...ccoiorunicrrueemmniasssonssas

rypreovy.

|
1 ADDRESS

for these vital
ground duties

TT 1I5—Oct.

WIRELESS WORLD

OCTOBER, 1041.

ADDRESS
YOUR STAFF
THROUGH A

CELESTION

LOUDSPEAKER

with a volume sufficient to
overcome local noise

The same speaker will
carry music to your staff—
true music, not just a
volume of sound

SUSPENSION FOR
DIRECTING SOUND
DOWNWARDS —

The Celestion method of
suspension enables the
sound to be directed
wherever you want it

Standard Model, é watts input. Cad-
mium plated and sprayed battleship grey

CELESTION LTD

Kingston - upon - Thames, Surrey
Telephone : KiNgston 5656-7-8

QKZD% 2:161:{“!

Use your VOIGT
LOUDSPEAKER UNIT
with one of our 2 ft. mouth
horns. It dismantles easily

for transport and storage.
{Quick delivery)

(and especially
forsspeech)

Price - £4-16-3
(ex works)
UNIT WITH TWIN DIAPHRAGM

£15-15-0

about 40 walla reywired for full excitction
(some delivery delay)

VOIGT PATENTS LIMITED

THE COURTS, SILVERDALE, SYDENHAM, S.E.26
Telephone : S¥ Denham 6664,

The A.B.C. o
RADIO CIRCUITS

Takes the superheterodyne circuit step by step and ceals
with It in a practical manner, enabling the beginner in
radio to identify and isolate the various parts which
make up the whole. Component values arc given
wherever possible. it is ideally suitable for recruits to
radio service work, students of radio engineering at
technical colleges and trainees in radio for the Servicoes.
By W. E. Miller, B.A. {Cantab.), M.Brit.1.R.E.

PRICE 3/6 (POST FREE 3/9)
THE WIRELESS & ELECTRICAL TRADER
Dorset House, Stamford Street, London, S.E.1
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USED
WHEREVER DEPENDABILITY
IS VITAL

DAGENITE

and

PERTRIX

BATTERIES

FOR RADIO, CARS,.
MOTOR CYCLES AND COMMERCIAL VEHICLES

You, too, should use Dagenite and Pertrix
—the Dependable Batteries

WIRELESS WORLD
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COMPONENTS
immediately available

Energetic
Production

Though Eddy-
stone products
have been J
difficult to ob-
tain, a limited number of
components are available
to experimenters. Fur.
ther items are being
added as quickly as
possibfe. consistent with,
our ability to maintain
Eddystone quality.

o —

| ‘.
: il — |
I. NEW TYPE MICRODENSERS.
I - Capaci
Cat:‘l:'gue mmfd. | min. -p-':ltrnax. | Flagni-sver
mmfd. { mmfd. voltage
1094 | ~I8 3 18 l 3,500
1129 *40 | 38 40 | 2,300
1093 60 | 4 595 | 2,300
1130 ! 100 45 100-5 1,000
1131 | 160 475 {61 1,000

* high voltage type

2. INSULATED FLEXIBLE COWUPLER. Diameter
13" for }” spindle. Cat. No. 1009.

3. AIR DIELECTRIC TRIMMER. Designed for use
with LF. Transformers. Minimum capacity, 3 mmfd.
Maximum, 65 mmfd.

4. SHORT WAVE H.F. CHOKES. Four types avail-
able, including Cat. No. 1010, D.C. resistance 22 ohms.
Inductance 1:25 millihenries. 5-180 metres.

DI/4x
OBTAINABLE FROM HOLSUN SERVICE STATIONS
AND USUAL DEALERS.

Sales Concessionaires =

HOLSUN BATTERIES LIMITED

137, Victoria Street, London, S.W.1

" EDDYSTONE "358"

Communications Receiver
(Available only against Priority Orders)

Specially designed for the reception of telegraphy and
telephany signals. A ruggedly built precision instrument
incorporating every advanced detail. Frequency range : 31
Mcfs to 90 Kjes. See complete technical specification
in July issue *“Electronic Engineering,”™ or write for
free reprint of same.

WERBB'S RADIO

14, SOHO STREET, OXFORD STREET, LONDON, W.I
Open 9 a.m.—6 p.m. Sats. | p.m. Tele. GERrard 2089
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*Note the clean-cut appearance of the
new Eimac 430T tube...see the siream-
Iined cap over the plate and the busky
single tungiten-bar plate lead. Novice
the new xi aof the bulb mear plate
terminal. These and other improve.
ments bave increased its already su-
pevior pesformance capabilities.

EIMAC 450T sets the pace in modern radio

The adoption of Eimac 450T's for use in lircraft ground
stations marked the beginning of a long series of sensational
successes for these radically designed but soundly conceived
vacuum tubes. Today they occupy the key sockets of many of
the most important radio transmitters in the world. In fact
many of these transmitters are built specifically around the
unusual capabilitics of the Eimac 450T. Contained in this
fact is proof that Eimac 450T tubes are sctting the pace in
modern radio. Furcher proof is to be found in chat Eimac
tubes are the most copied tubes on the market today. . . their
onge radical shape is now almost a standard, although their
performance has yet ta be exacty duplicaced. Thesc obvious

EITEL-McCULLOUGH,

INC. s SAN

truths should mean much to you in the selection of vacuum
tubes for your application. Get in touch with the nearest
Eimac represcntative for complete information about the
Eimac 450T. .. or any of (wenty odd tube types available.

You'll get greater econonty in first cost and in operation
from thesc, the only tubes unconditionally guaranteed
against premature failures caused by gas released internally,

Follow the leaders to *®

_.-"’T;gts

BRUNO, CALIFORNIA

Agentes Exportadores frorar & Co , Ltd . 301 Cloy Streat Son francirco, Colifornia £ U A
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ILIFFE & SONS LTD.
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HUGH S. POCOCK.

Editorial, Advertising
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DORSET HOUSE,
STAMFORD STREET,
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Telegrams
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New-style

Jamming

- Imagination in Wireless Warfare

RITING in last nionth’s issue, we urged
kl- ‘/ “fierce and stubborn resistance” to the
continual spreading of Nazi broadcast
tentacles across Europe. In particular, we sup-
ported Capt. Plugge’s suggestion for the installation
of new propaganda. stations in localities more favonr-
able for making the voice of Britain heard over the
Continent.

But it is not enough merely to possess the means
of putting down a good signal over the vast areas
at present. dominated by German-controlled broad-
casting, where the natural advantages enjoyed by
the enemy afe such that the best we can do in this
respect Is far inferior to his own. We must see to it
that the Dbest possible use is made of our relatively
weaker signals ; the matter broadcast must compel
attention, and, more important still, imagination
must -be .used in devising technical means of
minimising the handicaps under which we
labour. ’

D}*. Go'ebbels‘ Sees Red

Our Russian allies have given us a lead in both
directions. It is hardly the function of this journal
to comment on the generally admitted excellence
of the Russian propaganda, which, by appealing
to the simplest huthan emotions, must command a
far wider audience than matter intended to appeal
to the reason. What we are more concerned with is
the successfully executed technical artifice which for
many days turned Dr. Goebbels into the laughing
stock of the whole world. As all réaders will know,
the Deutschlandsender transmissions for some time
suffered from superimposed anti-Nazi interruptions
generally believed to be (and, indeed, admitted by
Germany to be) of Russian origin. So good techni-
cally was the method of superimposition that
competent observers in this country thought at

first that means had been found to tap into the
modulation circuits of the German transmitter.

Later it became evident that radio-frequency.
methods were being employed. At the time of
writing, an apparently effective and, it must be
admitted, quite an ingenious but simple antidote
seems to have been found by the enemy, but not
before an incalculable amount of harm has heen
done to his cause.

Technical Tactics

Here, surely, is an excellent example of onc
method of wireless counter-propaganda that lacks
none of the elements necessary for undermining a
top-heavy regime like that of the Nazis, which,
lacking real foundations, must be particularly
susceptible to such forms of attack. It solves all
the difficulties' that lie in the way of making the
ordinary German listen to foreign broadcasts.
No longer does the lack of sensitivity and selectivity
of his Volksempfinger give automatic protection to
his sensitive Aryan ears against pollution from the
outside world. No longer need he fear that the
penalties attaching to foreign listening can be
applied to him; even Hitler must stop short at
beheading millions of listeners.

It is unlikely that any conventional method of
distributing wireless counter-propaganda can, in
the geographical position occupied by Britain and
her Allies, achicve the success that has been achieved
by the method of interjection just described. Even
if the German antidote to it proves fully effective,
there are other means of achieving a similar
result, and every possibility, technical and otherwise,
must be exploited to the full. ‘Admittedly, an anti-
dote to any method will probably be found; but we
must have more than one string to our bow.. Wireless
warfare must be unrestrained.
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Veiﬂﬁﬁv Modlﬂated Valves .

Modern Trends in Tubes for Ultra- hzgh-
frequency Operation

N this article it is proposed to trace
the evolution of the wvelocity-
modulated electron tube, com-

mencing with the work of Heil and
Heil in 1935.

Without going into the mathemati-
cal theory, it might be as well to
congider the difference between '‘in-
tenisity modulation’ as met with in
the conventional valve, and ‘‘ velocity
modulation  as employed in the
tubes of Heil and Heil, Hahn and
Metcalf, and Varian and Varian.

The normal type of vacuum tube
operates by virtue of intensity or cur-
rent conduction modulation. That is
to say, the intensity of the continuous
current component always present in

B D
A C
:J—-—m——, ~~~~~~~~~~
Fig. 1. Simpliﬁed sketch showing

arrangement of electrodes in a velocity-
modulated tube. ,The dotted line re-
presents the electron path. -

the valve under operating conditions
is modulated or varied by the applied
signal. As the term ‘‘ velocity modu-
lation "’ implies, the signal is em-
ployed to modulate the speed of the
electrons in the valve.

An important point that should be

kept in :nind when considering
velocity-modulated valves is that be-
fore the electron energy can be

utilised the electrons have to be con-
verted into an intensity-modulated
beam. In other words, velocity modu-
lation is employed because of its
natural utility «t very high {frequen-
cies, but intensity or conduction
current modulation has to be intro-
duced in order to make use of the
advantages.

In a German article entitled *A
New Method of Generating Short,
Undamped Electromagnetic \V'wes of
Great Intensity,” by A. Arsenjewa
Heil and O. Heil, published in Zeit-
schrift fur Physik, No. 95, 1935, are
given details of a tube which was the
forerunner of the modern velocity-
modulated types. ‘

s

Let us, firstly, consider the difaculties
which have to be overcome in order to
produce any considerable amounts of
power at wavelengths in the region of
1 metre down to only a few centi-
metres. Two main difficulties exist:
(1) Transit time considerations, and
(2) electrode dimensioning.

The speed of the electrons is of such
an order that the time they take to
pass from omne electrode to another
{(transmit time) is comparable with the
period of oscillation of the valve at
the high frequencies involved. At the
very high. frequencies this transmit
time may even be greater than the
oscillation period.

The second snag which is encoun-
tered is that, since the tube electrodes
{form the capacity of the oscillator cir-
cuit, they should be kept as small as
possible.  On the other hand, since

heat is generated, by energy loss from

clectrons upon impact, it is necessary

to keep the dimensions of the elec- |

trodes large in order to dissipate such
heat. It would appear from the above
remarks that the generation of large
amounts of power in the very short-
wave region mentioned is quite im-
possible owing to these conflicting re-
quirements.

Solving the Problems

The type of velocity modulated tube
to be described overcomes these seem-
ingly insurmountable difficulties. The
underlying principle of operation is
that the transit time of the electrons,
instead of hindering the operation of
the ultra-short-wave generator, is em-
ployed to control the electron current.
The problems of keeping the capacity
of the electrodes small and at the same
time dissipating the heat generated by
clectron impact arec solved by not
allowing the electrons to impact. That
is to say, the clectrons do not reach
the electrodes, being so directed that
they pass through the oscillating clec-
trode, energy being drawn out of the
clectron stream during this passage.

An idea of the electrode arrange-
ment of the original Heil tube can be
obtained from Fig. 1. A is the
cathode, B the first accelerating elec-
trode, C an electrode in the form of

" tial as B,
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an open-ended cylinder, so providing,

in eflect, a “* Faraday cage,”” and D

the sccond accelerating electrode.
Electrode C, being the oscillating elec-

irode, is connected to the oscillatory

circuit, as shown in the figure.

The electrode B is at a positive
potential  with respect to the
cathode A, B is also directly con-
nected to D, so that both electrodes
are at the same potential with, respect
to A. The method of collection may
be observed from Fig. 2. On the ex-
treme right of the diagram can be seen
a set of electrodes E, F, G, H,
arranged obliquely with respect to the
beam, the electrodes being of plate
form with a hole at the centre. It
is arranged that the potentials applied
to these electrodes are more negative
with respect to each other along the
direction taken by the stream - of
electrons. -

The operation of this generator is
given by the inventors as follows: The
clectrons comprising the beam are
accelerated towards electrode B, which
is at a positive potential. As will be
realised, on reaching electrode B the
clectrons will be retarded. After re-
tardation, they pass into the oscillat-
ing electrode C. On passing through C
they come nnder the influence of the
second accelerating clectrode C, which,
as already stated, is at the same poten-
so that once more the
subject to a similar
accelerating influence. The emerging
electron stream, which is still a
velocity-modulated oue, will now have
to be converted into an intensity-
modulated beam by successive retar-
dation in the collecting arrangement
depicted in Fig. 2.

electrons are

B "
A = Z Z [ [
- "
[ E
Fig. 2. Tllustrating the operatmn of

the tube.

Considering the device as a genera-
tor, imagine electrons passing through
electrode B to the cage C. These formm
a current-of ne?atxve electricity away
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from the cage, while the electrons in-
side the cage act as if they were actu-
ally on the metal of which it is com-
posed. So much for the passage of the
electrons into the cage. A control for
the current is obtained from the length
of time which the electrons remain
inside the cage, which, of course, de-
pends upon the velocity of the elec-
trons ; that is to say, on the potential
of the cage at the time of entry.

Showing external appea.ance of a
Klystron tube. The adjusting screws
are for tuning the rhumbatrons by
mechanically deformings them, apd S0
altering their electrical characteristics.

Assuming that the oscillating circuit

potential varies sinusoidally, then
a cage of suitable length will ensure
that slow clectrons entering the cage
in the negative half-cycle will in the
majority of cases leave it In the
succeeding positive half cycle, Whl}@
at the same time the fast electrons-in
the positive half cycle will, by \:irtue
of their velocity, be able to leave
during the same half cycle. In this
way it is arranged that in the positive
half cycle there are a large number
of clectrons leaving the cage, while in
the negative half cycle a large number
of electrons are entering the cage.
This collection of electrons results in
a pulsating space charge generated
within the cage which regenerates the
" oscillation. It is pointed out in the
Heil and Heil paper that an indication
of the cnergy supplied to the oscil-

lating circuit may be obtained by cal--

culation of the energy loss of individual
electrons during one period, and add-
ing them.

It is not proposed to enter into the
mathematical analysis of this type of
{ube here, since it is rather involved,
but it was shown by the originators
of the tube that a maximum of 35 per
cent. of the electron beam energy can
be converted into oscillation energy,
while the actual efficiency of the

‘Wireless
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generator could be 100 per cent., since .

the electron beam can finally be
stopped in the opposing field. It must
be re-emphasised that this particular
type of tube can only be considered as
the forerunner of the modern success-
ful velocity modulation tubes which
have since been produced.

An example presented in the orig-
inal paper will now be quoted—rpos-
sibly rather an optimistic example—
for the performance of the tube. Talk-
ing a tube in which a beam of 50
milliamps can be obtained and an
accelerating electrode with a potential
of 10,000 volts, the oscillating . elec-
trodes having a potential of 4,000
volts, the beam would be in the order
of 400 watts, so that with an energy
efficiency of 35 per cent. the output
would be 140 watts. This is modified
by a statement that in practice one
could reckon on 25 per cent. cfficiency,
which would give an output of 120
watts, the length of the cage for a
20-cm. wavelength being about 5 mm.

'I;he Klystron

The modern  conception  of  the
velocity modulated tube is the Kly-
stron, invented by R. H. and F. Varian
at the Stanford University, California,
and described by them in the Journal
of Applied Physics. The derivation of
the name given to the tube is of in-
terest, as also is the name of the
resonators within the tube, in that a
description of the action of the clec-
trons is therein contained. Taking
them in reverse order, from the Greek
““rhumba,’” to oscillate rhythmically,
we get the action of the electrons in
the resonators, or ‘‘rhumbatrons,”
which form an integral part of the
tube.  Also from the Greek, the word
“Xlyso,” the breaking of waves on
the beach, conveys an exceldent im-
pression of the manner in which elec-
trons behave when they reach the
second rhumbatron in the tube. It will
be as well to mention, at this stage,
the names given to the two rhumba-
trons, namely the “ buncher ” for the
one where the electrons are given
velocities which results in the forma-
tion of bunches, and the ‘‘catcher’”’
for the second, where the bunches
arrive, and like the sea water, having
heen built up into waves, break and
slow down.

The manner in which the Klystron
works should not be difficult to
uvnderstand, having considered  the
Heil and Heil tube. The same prin-
ciples are cmployed of bringing the
beam of electrons under the influence
of a radio-frequency field, allowing
them to drift and form themselvesinto
bunches, and then abstracting power
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from the wvelocity-modulated beam.
But in the Klystron, electrical resona-
tors are employed ihstead of plain
grids for the principal electrodes.

Feor a considerable number of years
now the properties of clectrical resona-
tors have been well known. Much of
the early work was done by J. -J.
Thomson in studying the nature of
Hertzian waves, when he showed that
the mnatural wave-length of a solid
metal sphere was 1.4 times its dia-
meter. Since that time, it has been
proved that the natural wave-length
of a hollow conducting sphere is 1.14
times its diameter. In using resona-
tors through which electrons have to
pass in tubes operating at very high
radio frequencies, this figure shows
that if the resonator were of spherical
form a fast electron would not be able
to pass through it before phase re-
versal took place. The Varian
brothers designed a resonator which is
of toroidal form. A fairly good idea
of the shape can be formed by con-
sidering an inflated rubber balloon of
spherical shape, held between the
thumbs. The thumbs are then pressed
in until they ncarly meet, so leaving
a distance between the walls of the
balloon at this point which is consider-
ably less than the diameter. In the
Klystron resonators the grids through
which the electron beam passes are
situated at these closely adjacent re-
entrant points, so that the electrons
pass right through the resonator in a
fraction of ,the change-of-phase time.
Fig. 3 shows a cross-section of the
résonator and position of the grids.

RHUMBATRON

CATHODE

ELECTRON
BEAW

CONCENTRIO
LINE

Fig. 3. Arrangement of cathode and
first-stage (bunchet) electrodes in a
Klystron tube, .

Let us now consider the operation
of the Klystron as amplifier, oscillator,
detector or modulator. Electrons, after
Teaving the plane cathode before enter-

s
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Velocity-Modulated Valves—

ing the first rhumbatron or buncher,
pass through a grid of tungsten wires
G, the purpose of which is to ensure
a parallel beam by straightening the
lines of force of the electrostatic ac-
celerating field between the cathode
and the buncher. Having passed
through this grid the electrons tra-
verse the field-free space between it
and the first buncher grid Gi1, which,
like all the grids in both buncher and
catcher, is of
honeycomb con-
struction. Radio- -
frequency energy,
fed to the buncher
via the concentric ¥
line scen in the
diagram, causes
the electrons to
assume  different
velocities accord-
ing to the phase
and magnitude of
the RF operating
upon the buncher

CATHODE

e»-—q}.__..g

"\ concENTRIC
LINE
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which by virtue of the phase and
strength of this oscillation takes from
the electron beam morc power than
was originally given to the electrons
at the buncher, so nang the Klys-
tron into an amplifiecr. It should be
observed that what the catcher pri-
marily acquires from the electron
beam is power and not current, since
the electrons may go on beyond the
grids.

A further word must now be said

DRIFT
SPACE

during the time of i
-transit of the electrons. This can be
readily appreciated after considering
the Heil and Heil tube.

Fig. 4 shows the complete Klystron
with the two rhumbatrons, the bun-
cher and the catcher connected by a
tube, the length of wlich forms a
field-free drift space. (The final
anode B and the oblique grid C are
only to be considered when dealing
with the tube as a detector, and are
included in order to obviate the re-
production of diagrams that would
be identical with the exception of
these additions.)

We will now consider the Klystron
as an amplifier. Having emerged from
the final grid Gz of the buncher, the
electrons enter the drift space, and by
virtue of their different, but now un-
changing, velocities form themselves
into bunches, as in the tube described
earlier, so that the beam is composed
of layers of great electron density
separated by comparatlvely rarefied
spaces. The catcher rhumbatron is
placed at a distance from the buncher
where the maximum electron beam
density due to the bunching takes
place.

Tet us comsider the action of the
second rhumbatron. In the buncher,
changes in velocity of the electrons
are achieved by giving energy to the
electrons by exciting the resonator.
If electrons were passed through a
resonator with opposite phase rela-
tionship, they would be de-acceler-
ated, and instead of taking energy
from the resonator would give it up
inductively. This is what happens in
the second rhumbatron or catcher,

Fig. 4. The complete Klystron tube
and its external circuit.

regarding drive power given o ihbe
rescnator. Iu the case of the buncher
the radio-frequency signal is applied
to it, this signal settmg up oscillation
at the natural frequency of the reson-
ator. In the case of the catcher
rhumbatron no c¢xternal source of
radio-frequency power is used for ex-
citation. The passage of the bunched
electron stream through the first grid
induces charges on the metal, and so
a pulsating current is induced in the
resonator and oscillation is set up.
This oscillation is used as described,
to slow down the stream and (Lbstmct
power from the electrons.

As an Qscillator

In using the Klystron as an ampli-
fier, the buncher is driven by an ex-
ternal source of power, such as a radio
signal from an aerial, the signal
directly controlling the amount of
bunching that takes place. When it
is desired to employ the tube das an
oscillator, the driving power for the
buncher is derived from the oscilla-
tory power in the catcher, a propor-
tion of which is fed back ; whereupon
more concentrated bunching takes
place, with a resultant increase in the
induced field at the catcher, which is
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* followed by still greater bunching in-

fluence when q.he proportion of the
oscillatory power at the catcher is em-
ployed at the buncher. The only
modification necessary to the Klvs-
tron in order to use it as an oscillator
is that the concentric line used to feed
the buncher, instead of being ter-
minated for introducing external
power, is connected directly to the
catcher. This feed-back comnection,
can be clearly seen in Fig. 5. -
Reverting to Fig. 4, and this time
taking the final anode and the ob-
liquely inclined grid into consideration,
we nave the arrangement of the Klys-
tron clements for use as a detector.
In this case, use is made of the fact
that, although a large majority of the
electrons in the beam give up energy
to the catcher, and thcrefore pass Lhe
last catcher "rld with a decreased
velocity, some of the electrons must
pass through in the wrong portion of
the cycle and therefore gain energv
and speed. The- oblique grid shown
in the diagram is employed as a de-:
vice for sorting electrons according to
their velocities, the potential applied
to it being near that of the cathcde.
With no signal input to the tube,
almost all the electrons pass straight
through the grid. In the presence of
an apphed signal, however, the elec-
tron beam undergoes a bunching
action, the bunchcs resulting in the
build-tip by induction of a ficld in the
catcher, this field causing some of the
electrons to slow down to such an ex-
tent that they do not possess suffi-
cient velocity to pass the collector
grid, so causing a variation in the
amount of current received by the
collector anode. Another method of
obtaining the same result is to apply
a potential to the collector grid, of

BUNCHER

FEED-BACK
LINE

Feed-back connection for
the Klystron into an
oscillator. "

Fig. 5.
converting

that with no signal
at the buncher, no electrons are able
to pass through to the collector. Any
inerease, then, in electron velocity due
to a signal being applied to the tube
is sufficient to carry the electrons past

such magnitude
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the grid and cause a current to fow
to the anode.

It is possible to usc the tube as a
modulator by varying the beam cur-
rent, or by varying the cathode
potential, which causes corresponding
variations in phase relationship.

Finally, it is proposed to set down
the most important requisites for a
Klystron oscillator and amplifier as
given by Varian and Varian in their
OI’ICIDBJ paper. “‘For an amplifier:

{1) Efﬁclent resonators, such as rhum-
batrons, with holes or grids permit-
ting cethode rays to pass through
them along the lines of force of their
electric fields. (2) A beam of cathode
rays going through both resonators
and carrying power enough to make
the catcher oscillate more powerfully
than the buncher. For a Klystron
oscillator the requirements ave those
of the amplifier, and in addition: (3)
A coupling loop or some practical
cquivalent line feeding power from
the catcher to the buncher. (4) A PD
between the cathode and the rhumba-
trons such that the bunches arriving
at the catcher are not too far out of
phase with the field within it.”

[It is hoped to describe other velo-
city-modulated valves in a subseyquent
article. ]

Standardlsed
Condensers
More Efficient Production

~HE issue of a new War Emergency
-British ~ Standard  Specification
dealing with condensers for wireless
receivers was mentioned in our last
issaue. The object is to increase the
efficiency of receiver condenser manu-
facture by restricting the number of
types to that considered sufficient to
meet the normal requirements of the
industry under wartime conditions.

The Specification provides for
nine  types of electrolytics, with
working DC voltages ranging irom
12 to soo and capacities from 8 to
50 »F. ‘Tubular paper coundensers
are divided into Types 1, 2 and 3,
with rated DC working voltages of
250, 500 and 1,000 respectively. LEight
capacity values, from o.001 to o.25
#F, are provided in each range.

Methods of construction and dimen-
gions of condensers are standardised,
and the Specification includes an
agreed colour code for indicating
capacity values, etc.

Copies of the Specification (No.
BS 271—1041) are obtainable from
the British Standards Institution, 28,
Victoria Street, London, S.W.1, for
2s. 3d. by post.

Wireless
‘World

Aviation
Portable

Novelty from the U.S.A.
OMPLETE coverage of the

acronautical and medium-
wave broadcast frequencies in
three bands is the outstanding
feature of the ‘‘Learavian”
portable recently marketed by
Lear Avia, Inc., of New York.
The portable, which may be
operated from self-contained dry
cells, or from AC or DC mains,
covers the following wavebands :
195-410 kc/s and  2,200-6,300
ke/s (aeronautical, maritime

The centrol panel is mounted

on the top of the portable.

When the headphones are

plugged in the loudspeaker is
cut out.

DF, and meteorological), and 540-1,560
ke /s (broadcasting).

An additional feature of this
portable is that it incorporates an
inter-communication ‘phonc¢ system
for which the only control is the
microphone °* press-to-talk *’ button.

In addition to its built-in {rame
aerial, provision is made for the use
of an external aerial and earth, which
would be necessary on board aircraft.

Housed in a case measuring 8lin.
high, 12in. wide, and 6in. deep, the
portable weighs only 14 1b. 3 oz. in-

Salford Type BWz18 valve voltmeter

with vertical scalé and (below) peak

diode voltmeter Type BWz2i1 for fre-
quencies from 2o c/s to 200 Mc/s.

cluding the dry cells, which are of
sufficient capacity for 200 hours’
working. The cost, complete with
batteries, but excluding microphone
and headphones, is $a44.55.

Valve Voltmeters
New Salford General Purpose

Instruments

IN the Type BW218 valve voltmeter

recently  introduced by Salford
Electrical Instruments, ILtd., Peel
Works, Silk Street, Salford, 3, Lancs,
the meter is provided with an easily
reacd vertical scale, -and the thzce
ranges of o-5, 0-235, and o-100 volts
are selected by a rotary switch. The
instrument works from a 3-volt dry
cell which is inserted through a
removable finger button at the back.
The input terminals are also at the
back of the case, and the live terminal
is insulated with low-loss ceramic
material. ~

The Type BWair iz designed for a
wider frequency range {20 c¢/s to 200
Mc/s), and consists of a probe type
diode rectifier giving peak readings in
association with a degenerative DC
amplifier. There are five ranges with
maxima of 1.5, 5, I5, 50, and Ioo
volts respectively, and the accuracy
is +2 per cent. of full scale on all
ranges. The instrument is suitable
for operation from AC mains 200-250
volts without adjustment.

The makers state that quick de-
livery can be.given to high-priority
orders.
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European Broadcasting

Some Technical Aspects of Channel Allocation

. N the face of it, there would ap-
pear to be no point in discussing
. the technical or any other
aspects of the ill-fated and apparently
still:born Montreux Plan, which the
war prevented from being put into
operation. Actually, this is not so, for
whatever be the conditions in Europe
after the war, this plan, or some modi-
fication of it, will have to be put into
force as soon ag possible after the con-
clusion of peace. This statement holds
good even in the unthinkable event of
Hitler winning the war and turning
Europe into one country. “The reason
is that the necessity of the plan is dic-
tated not only by the ever-increasing
number and power of European
stations but by the physical structure
of the European continent and 1ihe
laws governing wave propagation.
These things are immutable, and even
Hitler can do nothing to alter them.
For these rcasons it will not be
unprofitable to -examine certain tech-
nical considerations associated with
the Montreux Plan whichsare put for-
ward in a recent issue of the Jouwrnal
des Telecommunicalions by M. Ray-
mond Braillard, the well-known chief
of the Brussels checking station of the
U.LLR. The technical aspects which
he discusses will hold good after the
war even though political considera-
tiofis may call for some modification
of the original plan.

Synchronised Transmitters

It is common knowledge that the
problem of avoiding mutual interfer-
ence between ILuropean broadcasting
stations has been steadily becoming
more acute as the power and number
of stations has risen.
some future date frequency modula-

tion or simple USW broadcasting may’

take a hand in solving the problem,
but for the present the key to the
puzzle is syonchronisation and’ direc-
tional radiation, or ‘‘ beam broadcast-
ing”’ as it is sometimes called with a
fine contradiction in terms.

Now it is quite easy on paper to
cause any number of stations to share
a common wavelength and radiate the
same programme on it, but a tre-
mendous amount of work has had to
be done before it has become the prac-

Probably at.

tical proposition which it is to-day.
The difficulty has been that, owing
to various causes well known to wire-
less men, the carrier wave is apt to
wander slightly from its allotted fre-
quency.

Even with this problem .of syn-
chronisation solved, however, it would

_not be possible to allot-the same fre-
quency to stations radiating different

programmes no matter how far apart
they might be geographically within
the confines of the Furopean broad-
casting zone. Even two stations of
comparatively low power situated at
opposite ends of Europe will interfere
with each other at times by means of
Jhe indirect ray, as has been abun-
dantly proved.

The solution here is directional
radiation in the case of stations where
geographical considerations permit.
For instance, a station on the north
coast of Africa has no necd to radiate

1

The anti-fading mast radialor of the
Radio-Paris transmitter at Allouis.

in a northerly direction over the sca
as it has no listeners to serve there.
Similarly, a station on the south coast
of Finland has no need to radiate in a
southerly direction. If, therefore,
technical considerations permit—and
they do permit—the northward and
southward radiation of two stations
situated as mentioned above may be
respectively cut out, and the stations
allotted a'common frequency.

In the Montreux Plan the obliga-
tion of using special aerials for direc-
tional radiation is imposed on 47
stations compared with 6 in the case
of the Lucerne Plan. This ratio is, of
course, at rock bottom, a measure of
the increase in the congestion of the
European ether, but it-is also a
measure of the technical progress that
has been made since 1933 in the design
of directional agrials.

Directional Radiation

There are three classes of direc-
tional aerial arrays which stations are
called upon by the Plan to employ,
the type varying in accordance with
geographical and other considerations.
The first class of aerial is known as a ’
type D (directive), and is intended to
give radiation of both ground and sky
waves in one particular direction. The
second, known as a P type (proté-
geant), is intended not so much to
cause radiation in a certain direction
as to stop it as far as possible
along one particular direction where
it would .cause interference, this
again applying both to ground
and space waves. The third known
as the R type (rayonnement in-
direct) is meant to stop radiation,
in a certain direction, solely of the
indirect wave, the ground wave being
unaffected. This last known type of
aerial is for use in districts where the
broadcasting station is situated in the
centre of its service area so that all-
round radiation of the direct wave is
required.

in order to remove all possible doubt
as to the efficacy of directional aerials
at great distances, the technical com-
mission of the U.LLR. decided in
Januarv, 1939, to carry out certain
tests to prove this point. The main ob-
ject of the tests was to decide whether
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the polar diagram obiained in the
neighbourhood of a directional acrial
was maintained at a ' considerable
distance from it. The results of the
tests were very conclusive.

One of the tests was made in con-
nection with the 50-kW stations at
Baronowicze and Madona, both of
which are situated in Eastern Europe
some thousand miles from Brussels.
The former station was fitted with an
ordinary. omni-directional acrial, the
latter station having a -mast radiator
directed in an E.N.E. direction, or, in
other words, ‘away {rom Brussels,
which was, therefore, in a ‘‘pro-
tected”’ area so far as Madona was
concerned. It was found that the ratio
between the strength of the fields of
directional and non-directional aerials
can be conservatively taken as five to
one, which corresponds to a reduction
of the power of.the interfering station
by a ratio of 25: 1.

Specfal Aerial Systems

Let us now consider a concrete case,
namely, that of the stations at Turku,
in Finland, and Tunis, in North Africa,
for which the Montreux plan made
provision for the sharing of a common
wavelength. They are situated some
1,700 miles apart, a distance which,
with 100 kW in the aerial, would be
totally inadequate to give freedom
from mutual interference. Inci-
dentally, it may be observed that with
omni-directional aerials two stations of
this power would have to be separated
by at least 3,000 miles—an impos-
sibility in Burope—if mutual inter-
ference were to be reduced to a
negligible amount.

Using directional aerials, it would
be possible for these stations to
double their power to 200 kW and yet
not interfere with each other to any
but a negligible extent. ~Actually, the
effect of using the directional aerial,
so far as mutual interference is con-
cerned, is that the apparent power of
the interfering station is reduced to
4 kW. It should be particularly
noticed that in the cases discussed we
have been considering the use of the
very simplest type of directional aerial,
whereas, by the use of more com-
plicated aerial systems, it is possible
to concentrate a transmission in one
direction or to check its radiation in
* several directions simultaneously.

Reference has already been made.to
the R type aerial, which is intended
to cut out radiation of the sky wave
in a certain direction without the direct
ray being affected. M. Braillard
points out that an aerial of this type
is used at station WLW (Cincinnati),
U.S.A. Adjoining an ordinary omni-
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directional acrial is a directional one
from which the sky wave radiates at
a predetermined angle. Some ten per
cent. of the transmitter power is fed
to this auxiliary aerial, and by suitable

£00 400 00 200 100
MILLIVOLTS PER METRE

When the height of the aerial reaches
0.625 of the wavelength used, space-
wave radiation re-appears in force.

adjustment of the phase of its radiation
as compared with that of the main
aerial the strength of the space wave
in the ‘ screened”” direction is reduced
by 10 db.

Much useful information is -also
given by M. Braillard concerning the
use of non-fading aerials, which, while
not specifically laid down as com-
pulsory in the Montreux Plan, are
nevertheless strongly urged for the
purpose of covering a given area with
lower power, so enabling the number
and power of transmitters to be re-
duced, and therefore helping greatly
in the reduction of mutual inter-
ference. Best reception is obtained
when the field strength of the sky wave
does not exceed one-half that of the
ground wave. The point where this
ratio is exceeded marks the end of the
primary reception zone of the station.
Conditions worsen until the two field
strengths are equal, after which the
night-reception zone is entered upon,
where the ground wave does not inter-
fere and fading is due solely to the
vagaries of the ionised layers.

It is obvious from the foregoing that
if it is possible to design the aerial so
that the field-strength of the direct ray
is strengthened and at the same time
that of the indirect ray weakened, the
primary zone of reception can be
greatly extended. This can be done
by using a vertical mast radiator, the

.height of which is usually half the

wavelength used. It has been shown
that the radiation of the direct ray in-
crcases until one reaches the half-
wavelength value, and although a
greater height will .cause further
strengthening of the direct ray, the sky
wave, which has hitherto been kept
to negligible proportions, reappears in
force.

Tests show that in certain cases
the use of an anti-fading aerial
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doubles the apparent power of the
station, one of the most remarkable
instances of benefit being provided by
the DBeronunster station, where
measurements of radiation reduction
at certain angles have been made by
apparatus installed in an aeroplane
flying round the station at a constaut
altitude.

Some very remarkable figures are
given concerning the high degree of
frequency stabilisation which has been
reached. Stations have been stabilised
within limits far smaller than those
laid down by the Montreux Plan,
Some stations show particularly note-
worthy results, aun instance being
furnished by the Gleiwitz-Reichenbach
twin -transmitters, which, during
August, 1939, showed a maximum
variation of five-hundredths of a cycle-
per-second, the average daily variation
being still less, namely, 0.03 ¢/s. It
must not be forgotten that in the above
figures are incorporated also the
variations of the measuring instrument
and the actual errors of measurement.

Frequency Stabilisation

It can be said that it is possible to
obtain a degree of frequency stability
of the order of one in a hundred
million, a degree of accuracy which is
equal to, if not better than, that ob-
tained in the field of astronomical
horology, and corresponds to a varia-
tion of about a thousandth part of a
second in a period of 24 hours. It
should, furthermore, be remembered
that such accuracy is not obtained by
any very complicated arrangement. It
is due to the progress made in such
things as the cutting of crystals, the
adjustment of power supply voltages,
and of temperature, which have en-
abled laboratory methods to be used
under actual everyday working con-
ditions. .

In the case of the Gleiwitz-Reichen-
bach transmitters mentioned above, it
is of interest to note that the syn-
chronisation has been found to be so
accurate that it is impossible to detect
any appreciable difference in the fre-
quency of the two transmitters. This
means that the frequencies differ by an
amount considerably smaller than one-
hundredth of a c/s. .

All the facts and figures given abov
refer to a period before the war came
along with the inevitable intense con-
centration on regardless-of-expense
research and development work. It
certainly gives food for thought con-
cerning the tremendous speed-up
which the war is bound to bring about
in technical progress, and the effect it
will have on post-war European broad-
casting.
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Eleetrﬂiyhe Condenser

A Simple Capacity -measuring Bridge :
Testing for Leakage

"By F. A. BOYER, B.Sc. (Lond.)

HIS article describes a simple
capacity bridge which can be
uscd with the leakage measurer
described in The Wirveless World of
December, 1940, and can be built up
with it to form a complete test set for
checking electrolytic condensers and

measuring the capacity of paper con-
densers.
- +
CHOKE PCLARISING
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Fig. 1. Basic bridge circuit with

cathode-ray indicator.

It is not intended to give precision °

readings of capacity, but it does enable
one to see immediately if a condenser
is good or whether it is a ‘**dud,” and
so is particularly suited for rapidly
checking condensers in workshops or
service repair depots. Ordinary radio
components are used in its construc-
tion, so the cost is very small.

Fig. 1 shows the basic circuit of the
bridge, which is of a standard form.
A potentiometer forms two limbs of
the bridge, the other two being a
standard condenser and the condense
under test. The AC festing signal is
obtained from the mains via a trans-

former across points B and D, and-

an clectron ray tuning indicator is used
to determine the null position. This
gives a visual indication, which is of
great advantage in a noisy room, and,
moreover, possesses the advantage that
s50-cycle AC mains can be used as the
testing signal, whereas using tele-
phones would require the provision of
a separate 1,000-cycle oscillator.
null indicator is between A and C,
C being the moving arm of the
poten‘mometer By ad*ustmg this arm
a point of balance can be obtained to
give minimum deflection on the in-
dicator. When this occurs we get the

-porated in

The -

equation: Impedance AB —:«Inipedance
AD=Resistance BC~+ Resistance CD, or

R
-t the

Cr=Csx oS 1f

grading is linear, the resistance is pro-
portional to the percentage angular
rotation and Fig. 2 shows a graph of
capacity plotted against this per-
centage rotation.  The law of this
graph (which, incidentally, is that of
a hyperbola) gives the effect of crowd-
ing the scale towards the end, which
is just what is required, as we have
the greatest accuracy for the smaller
capacities.

Polarising voltage, which is essential
when measuring clectrolytic con-
densers, is apphed across points A and
C through a high-impedance chole.

potentiometer

Practical Details

The actual components %§§d were
chosen according to vwhet—wors ot

hand. The vital part is the
potentiometer. This must be a high-
grade wire-wound * component. A

carbon track resistance will give
trouble owing to the polarising® voltage
passmc through it.
is between 5,000 and 10,000 ohms.
The standard condenser used was on
ordinary 8-mfd. paper type, 500V DC
working. This gives a working range
from o.1 to 50 mfds. Using a sw1tch
change-over to a

1-mfd. condenser

the range could o3

Ho.2s
~0.5
1

A suitable value

Test S@i

The indicator is an Osram Y64
‘“Tuneray '’ indicator and is connected
via a o.1-mfd. 500V DC working con-
denser. The target operates at 130V,
obtained from the power supply. The
transformer giving the AC signal is
an ordmary speaker - transformer of
ratio 18.2: 1, which gives 124 volts AC,
which is ample to close the indicator.

The polarising voltage choke is the
secondary of an AT transformer.
When building the bridge it is
advisable to check the effectiveness of
this choke by testing a paper con-
denser, which requires no polarising
voltage, and noting if the operation of
the bridge is affected by shorting the
end of the <hoke to earth. If so, a
different AF transformer should be
tried or two used in series.

The scale of the potentiometer is
hand-calibrated. It can be calibrated
by calculation, but the best way is to
calibrate against good condensers. By
connectmg a iew condensers in series
and parallel the whole scale can be °
covered. Thus four 1-mfd. condensers
can give readings for o.25, 0.3, ¥, 2,
3 and 4 mids., and four 8-mfd. con-
densers can give readings for 2, 4, 8,
16, 24 and 32 mifds. The averaac of
a number of readings for different
condensers can be taken as the correct
reading.

If a power pack is provided the
bridge could be built as a separate
unit. It was actually intended to be
built in with the leakage measurer to
make one compact test set. The whole

SCALE GRADING-STANDARD CONDENSER Csm s mids
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was not incor- sf—Cr=0sx
the
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actual instrument

described, as it

was intended

only for testing
high - capacity

TesT capacity Cr (mids)
.

Fig. 2. Law of

capacity against

rotation of the «

i

L=

bridge potentio- = 20
meter.

electrolytic or large paper condensers.
The standard condenser must have a
working DC voltage at least as high
as the highest polarising voltage used.

30 . 40 50 0 17 80 .
PERCENTAGE ROTATION

set measures 10in.x 15in.x6in. high,

and is entirely self-contained. The

switching is somewhat complicated, as

it is necessary to switch the polarising
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voltage to either the bridge or the
measurer, The complete circuit dia-
gram is shown in Kig. 3, which gives
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charges the condenser when switched
to ““off.”” 1t is convenient to mount
the control knobs on top «f a panel.
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<
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Fig. 3. Circuit diagram of the complete test set, showing switch change-over to
the leakage indicator already described.

all the switching details. So as not
to add to the complications, separate
“Tuneray ’’ indicators are used. The
switches wused are ordinary radio
switches which were adapted to make
the necessary connections. A useful
refinement S g i the test
condenser on-off switch, which dis-

New York's
Communication System

FLEET of twenty "petrol'cars

equipped  with  Westinghouse

transmitters and receivers has
been brought into the service of the
Brocklyn and Queen’s Division of the
New York Transit System to expedite
the despatch of over a million pas-
sengers each day in the city’s 1,235
tramcars and 300 buses. Ten of the
patrol cars have 15-watt transmitters
as well as receivers, whilst the remain-
ing ten have receiving sets only.

The central transmitter has a power
of 50 watts, with its aerial 240ft. above
the street level. It works on a fre-
quency of 31.46 Mc/s and is remotely
controlled from the traffic controller’s
headquarters. All the car transmitters
radiate on a frequency of 39.34 Mc/s.

The function of the cars, which carry
cijergency repair equipment, is to
divert traffic to avoid congestion and
consequent delay.

Two-way

The switches and contrdls are mounted
below the panel, whilst the rest of
the components are screwed to the
base, inside the box, long texible
leads allowing the top panel to be
wired and screwed in position. The
tuning indicators are mounted ver-
tically on the bottom of the hox, and
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are viewed through light shields con-
sisting of metal tubes, painted dull
black, inside which the indicators are
located.

Foreign Journals

’I‘HE fact that very few of the foreign

techmical journals arriving in this
country at the present timefind theirway
into such ““open’’ libraries as those atthe
Science Museum and the Patent Office
makes  the Abstracts and References
section of The Wireless Engincer in-
creasingly valuable to the engineer and
research worker. This section of our
sigter journal, which in the September
issue contains nearly 300 abstracts from,
and references to, articles on wireless and
allied subjects recently published in the
world’s technical journals, is compiled
by the Radio Rescarch Board. Some
of the abstracts occupy more than a
page. but the length is not necessarily
a yardstick of the: importance of the
work concerned; the difficulty of
Janguage and the accessibility of the
journal are determining factors.

In addition to the abstracts and
references, a,  summary of recently
accepted wircless patent specifications 1s
given each month. The September
issue, which was on sale on the first of
the month, also contains a theoretical
investigation of the time constants of
DC amplified AVC circuits and the first
of a series of articles on coupling circuits
as bandpass filters.

The Wireless Engineer is obtainable to
order through mnewsagents, or direct
irom the publishers at Dorset House,
Stamford Street, London, S.E.1, at
25 &d., including postage.

- The desk of the traffic controller from which the central transmitter and receiver

are remotely controlled.



Electrosurgery
Radio Technique in the Operating Theatre

By A. W. LAY, F.Inst.P.

(Concluded from page 233 of the September issue)

N contrast to cutting operations—
when the ideal is to produce a
white film of clotting on each side

of the cut—irequently the abnormal
tissue is of such a nature that the sur-
geon desires to destroy the diseased
part by dehydrating it or, in .other
words, by drying it up. To accom-
plish this, discs are brought into con-
tact with the tissue to be destroyed,
and it is thuas dehydrated en wmiasse
by intense local concentration of heat
immediately under the disc. A tem-
perature of 6o deg. C. to 100 deg. C.
is necessary to dry out tissue com-
pletely, this being reached by using
a current of very high density; it then
spreads out through the hody to a
lower density when it is collected by
the = ‘‘earthing’’ plate mentioned
earlier.

By using a metal disc of 2 centi-
metres diameter and applying a cur-
rent of 4 amperes it is possible to dry
up a volume of animal tissue 2 cms.
diameter and 2 cms. deep in about
g0 seconds. After applying the cur-
rent for this period the tissue will be
boiled dry and sparks will then appear
over the edge of the disc; when this
happens further drying is not possible.
Tissue which has been dealt with in
this matter forms a slough or dead
area which gradually separates from
the surrounding parts, and new tissuc
then fills the resulting cavity by the
process known as granulation.

In order to provide sufficient current
to meet the maximum requirement of
this drying-out process, about zs50
watts of energy should be delivered by
the high-frequency equipment. This
energy may be consumed as a heavy
current at low voltage or as a weak
current at a corresponding high volt-
age—depending upon the impedance
in the path of the current. :

Cosmetic Surgery

There is also a surgical technique
known as electro-desiccation—or some-
times as fulgeration—in which a train
of high-frequency sparks is made to
impinge upon surgical wounds and
surface abnormalities in order to dry
them out. In this treatment there are
two methods in use. One of these is
known as the English and the other
the Americdn method.

The first of these uses a condenser
couch upon which the patient reclines.
Under this couch a plate.is fixed and
connected to one output terminal of
the high-frequency generator. The
other terminal is connected to the
patient who, therefore, forms part of
a condenser system of which neither
plate is earthed. The patient’s body
is, therefore, clectrically alive to
earth, and sparks can thus be drawn
from the region to be treated by ad-
vaucing a needle-pointed electrode to-
wards the tissue until the intervening
air becomes ionised and sparks pass
across the air space.

In the American method—which is
finding increasing favour in this
country—no couch is necessary, as the
patient is connected to one terminal
of the current source, this terminal
bheing earthed. To the other terminal,
which is the live or active terminal,
is connected a cable at the end of
which - is an insulated handle into
which is fitted a point. By bringing
this close to the patient’s body, a
train of sparks is started.

Fig. 3. A delicate
eye operation.
Fluid which has
forced the retina
away from the
choroid is re-
moved by piercing
the latter by a
high - frequency
arc of suitable
intensity.

VITREOUS
HUMOUR

The length of spark used depends
on the nature of the abnormal tissuc
and the treatment. 1In general,
sparks from about twoeto ten milli-
metres in length are used, and this
naturally demands a high-voltage
generator, although a high-frequency
transformer across the output of stan-
dard equipments will serve the pur-
pose.

In this form of treatment the cur-
rent component of the energy is low,
otherwise extensive clotting would be
produced in a region where only
superficial drying out is required.
When a thin layer of tissue has
been thus dried

it becomes an in-
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In the first part of this article
the author dealt with the’
use of wireless technique in
major operations. The ap-
plication of radio principles
in -more delicate operations
associated with the brain and
the eyes are discussed in this
instalment

sulator and the train of sparks tends
to cease, but, by increasing the volt-
age, the sparks pierce this top layer
and commence to dry out another
layer.  Alternatively, the distance
between' the point and the tissuc may -
be reduced to produce approximately
the same effect with a given voltage.
Electro-desiccation is used extensively
in ““ beauty treatment ’ with excellent
results. : : ’

A very important application of
high-frequency current for surgical
purposes is'in the field of urology. This
necessitates cutting the tissue with
high-frequency current under water;
but full details and explanation of this
technique are outside the scope of this
article.

Yet another important application
of high-frequency current is in the
realm of ophthalmic surgery, where

RETINA

it is used for the correction .of detach-
ment, of the retina. An operation for
this becomes necessary owing to the
accumulation of fluid between the
retina and that part of the eye known
as the choroid, as shown in Fig. 3.
The' object of the operation is to re-
lease the fluid and thus allow the
retina to collapse back on to the
choroid. .
Until recent years this operation was
exceedingly difficult, and rarely was a
satisfactory result obtained. Now,
however, owing to the development of
a highly skilful technique by ophthal-
mic specialists, which makes use .of
high-frequency currents, very suecess-
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ful operations are performed in the
following manner.
Small electrodes as shown in Fig.
4 are attached by means of a chuck to
the operating handle, and when the
surgeon is ready to operate, the elec-
trodes are applied to that part of the

eye known as the sclera, in the man-

ner indicated in Fig. 3. The current
is switched on for a very accurately
timed period—just long enough for the
points to pierce the sclera and choroid
and to prevent bleeding. Upon with-
drawal of the points the finid drains
away through the small holes thus
created and the retina falls back upon
the choroid. The slight local inflam-

o

Fig. 4. The electrodes which are

used to pierce part of the eye in

order to remove fluid from the back
of the retina.

mation caused by the operation pro-
motes adhesion—thus assisting nature’s
healing process.

In the ficld of ophthalmic surgery
many other delicate operations arc per-
tormgd very successtully by means of
high-frequency currents. For success-
ful work in this field it is esscntial that
the surgeon shall have for his use a
source of current of suitable character-
istics which can be easily controlled to
desited values very accurately; such
equipment i$ now available, and it is
being used with great success by
specialist surgeons. ’

The Marconi - Ekco  instrument,
which has been developed for this pur-
pose in close collaboration with
ophthalmic specialists, is illustrated in
an accompanying photograph. This
instrument is known as the Therator
Minor, Type MME3. Tis centrol is
simple and smooth.

By means of a graduated dial the
ocutput can be pre-set to meet the sur-
geon’s requircment over a wide range
of current values. This is continuously
variable from zero to maximnm out-
put, which is 75 watts of high-fre-
quency energy at 1,500 kc/s (200
metres). Fig. 5 gives an outline of the
circuit used in this instrument. Tt
has been fully approved by the sur-
geons who use it. The output from the
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instrnment provides sufficient cutting
current for major operations in general
surgery when only cutting and slight
clottings are desired.

When intense coagulating current,
and current which will cut wnder water
is required, then the Marconi-Ekco
MMIE1o type of apparatus will provide
the necessary output of current of suit-
able characteristics. .

The MME3 instrument is designed
to be compact, portable and robust.
It is encased in aluminium, and the
chassis is of this melal. Interference
to radio communication is thus re-
duced to a minimum. This problem of
interference with radio communication
by medical apparatus is engaging
the attention of the authorities con-
cerned and a satisfactory solution is in
sight.  This solution will be applied
when  hospitals, clinics and  other
health services are provided with suffi-
cient funds to underlake the recom-
mendations made.

The type of apparatus used in
ophthalmic surgery is suitable also for
use in dermatology, or operations on
the skin, and in cosmetic surgery.
With this type of apparatus successful
operations are being performed on skin
carcinoma ; also for the removal of
warts, tumours, gkin blemishes and
hairs, and for the correction of other
abnormalities with excellent results.

The Interference Prob’em

In the ficld of brain surgery this
lype of apparatus offers facilities for
the accurate control of current, which
is of paramount importance in work
of this nature. A highly successful
technique, Involving the use of the
hamostatic—or  blood-stopping-—pro-

The Marconi-Ekco valve generator.
It is used largely in delicate operations
associated with the eyes and brain.

{us, such as the MMEro, is used exten-
sively in general surgery, and in
special  fields—such  as  abdonunal
operations, amputations, cancer of the
breast, diseases of the rcctum, and
other operations iyvolving the neces-
sity of extensive cutting and clottinng.

In view of the handicaps which are
at present imposed upon the medical
profession, and the health
generally, when efforts are made to use
high-frequency current for healing
purposes, no doubt future legislation
will balance the claims of health and
entertainment in due proportion to the

benefits which may accrue to the.

nation.

1t is to be hoped that the architects
of the new order will specify ample
provision of funds for our hospital in-
stitutions and for research in order that
medical science may be further ad-
vanced, and that the armamentarium
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Fig. 5. The circuit diagram of the Marconi-Ekco valve generator.
Apart from being used in ophthalmic and

an output of 75 watts at 1,500 ke/s.

It provides

brain surgery it is also employed in cosmetic work for removing skin blemishes
and superfluous hair.

perties of high-frequency currents has

been developed by specialist surgeons.
The more powerful type of appara-

of the surgeon may be at least com-
parable in quality with that of ciher
national services.

Services

.
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EUROPEAN LISTENERS

Some Interesting Facts and Figures

A SYNOPTIC chart showing the in-
crease in the number of licences
in the European Zone from 1938 to
the ‘end of 1940 has just been issued
by the International Broadcasting
Union. The chart also shows the in-
crease or decrease in the number of
receivers per 1,000 inhabitants in each
country in the European zone which
comprises Europe, Iceland, the regions
of the Mediterranean basin and the
U.S.S.R. as far east as 40 degrees.
The relatively small increase in the
number of licences in the countries
where broadcasting has been crganised
for some years points to the fact that
they are nearing the point of satura-
tion, whereas in countries where the
development of broadcasting is more
recent the increase is very consider-
able.
+ For the first timie Sweden heads the
countries of the Eurcpean zone in the
matter of receiver density, followed
closely by Denmarlk, -which for some
years held first place. Sweden
possesses 232 receivers per I,00¢ in-
habitants, and Denmark 225. Great
Britain remains third with 198. Ice-
land, which has the smallest number

of listeners, namely 18,267, is seventh
on the receiver density chart, with 150
per 1,000. At the opposite end of the
scale comes Turkey, which has- only
five réceivers per 1,000 inhabitants.
Italy has 1,400,000 licence holders,
which represents only 31 per 1,000.

The international situation has been
so fluid that some of the details tabu-
lated are for June and July, 1940,
whereas others are for December. The
chart shows that Germany had
14,965,048 licensed listeners at the end
of 1940. It does not, however, state
whether this number includes Poland,
for which no figures are given for 1g940.
The U.S.S.R. is second in the list
with 10,551,361, and Great Britain,
for which the figures quoted are those
at June, 1940, is third with g,132,200.

The approximate number of licensed
listeners in the Europecan zone at the
end of 1940 was 49,336,000. This
means that if there are, as estimated,
fouw listeners in every family, the lis-
tening population s over 197 million.

The increase in the number of
licence holders from the end of 1938 to
December, 1940, was approximately
14,000,000.

HIGH-POWER STATIONS

Position in the United States

IT is foreseen by Broadcasting
(Washingten, D.C.) that the whole
question of super-power broadcasting
is likely to be reconsidered by the
Federal Communications Committee
as a result of the application of
WLW, Cincinnati, for permission to
use 650 kW regularly. Two other
medivm-wave stations—KSL, Salt
Lake City, and WSM, Nashville—have
applied for 500 kW,

WLW is the only station in the
U.S.A. to have used 500 kW. Its
permit, however, was cancelled over
two years ago, and it now employs
50 kW, but is permitied to use
500 kW experimentally between the
hours of midnight and 6 a.m. Those
interested in logging medium-wave
stations may like to know that during
experimental transmissions WLW
radiates on y00 kec/s, using the call
letters W8XO.

WLW'’s application has been made
as a result of a recent survey which
revealed that such power was neces-
sary to overcome atmospherics and
give a-serviceable signal in rural areas
in the States of Ohio, Kentucky,

W. Virginia, Tennessee and Arkansus.
The suggestion from the owners of

'WSM is that the rule governing high-

power stations be altered to specify
that all stations on clear channels
should operate with a power of not
less than 50 kW. At present 50 kW
is the maximum.

EML AT SMYRNA FAIR
HE sole British exhibitor of wire-
less apparatus and gramophone
records at the international {air at
Smyrna, Turkey, where enemy and
neutral countries were exhibiting, was
Electric and Musical Industries. Not
only were they exhibiting in the
British pavilion, but they provided
the public address equipment and the
recordings for the music relayed
throughout the fair. The transmission
of the B.B.C.’s Turkish bulletin was
rebroadcast in the British pavilion.
The value of such an exhibit in one of
the few remaining neutral countries
must "be inestimable. The receivers
were shown by E.M.L., a specially de-
signed range of mains and battery

models for te oversea market,

ALBERT HALL ACOUSTICS
Modified for Promenade Concerts

HE artistic success of the recent
Promenade concerts by Sir Henry
Wood and the London Symphony
Orchestra at the Royal Albert Hall
was largely due to the work of Mr.
Hope Bagenal, A.R.I.B.A., of the
Building Research Station, Watford,
in controlling the famous echo in this
auditorium.

The problem was to get sufficient
volume from a moderate-sized
orchestra with an audience of 2,000 in -
an auditorium with seating capacity
for 8,000.

Having observed the improved
acoustics when large flags were hung
from the roof and walls, it was decided
to lower the velarium or canvas canopy
to the floor level of the balcony. This
cut off some of the echoes and reduced
the size of the hall. The Denham
studios of London Film Productions
lent big screens which were placed be-
hind the orchestra, this producing a
smaller hall inside a large one, which
provided the necessary intimacy.

A wooden canopy over the platform
was added, which prevented the sound
from being lost in the dome. Finally,
to reduce the effect of absorption of
high notes by the air in this large
auditorium, a polished parquet floor
3oft. by 10ft. was placed around the
conductor’s rostrum.

SETS FOR SEAFARERS

1\/ ORE than 7,000 receivers have
" been supplied since the begin-

ning of the war to men of the Royal

Navy working on small craft and at
shore bases by the Admiralty War
Comforts Committee. Those supplied
for use afloat have.to conform to cer-
tain Admiralty regulations, which
stipulate that the receiver must be
non-radiating. '

The latest issue is of s00 Ever
Ready All-Dry portables, the ¢ost of
which has been defrayed by the
Minesweepers and Coastal Craft Fund,
assisted by generous grants from the
Navy League and the Nuffield Trust
for the Armed Forces of the Crown.
Repair depots at main bases are pro-
vided by the Committee for the ser-
vicing of the reccivers.

Some of the sets for shore are
unwanted receiverse given by the
general ‘public.  Any . receiver so
long as it is not archaic, will be grate-
fully received by the Comforts Com-
mittee.
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MATERIALS IN

Steel Condensers’ :
CCORDING. to Communications
{(New York), one large American
manufacturer claims complete success
in using steel as a substitute for alu-
minium in the manufacture of variable
condensers. Thanks, it is stated, to
the use of a specially developed grade
of soft steel, .capacity drift and
microphony are less troublesome

U.S A.

Polystyrene Film

than with aluminium, but cost and

weight are rather greater.

Polystyrene low - loss insulating
material has now been introduced by
the Bakelite Corporation of U.S.A, in
the form of a flexible film, 1 mil
thick, and may thus be used as a
diclectric in small condensers.

Although the effect of shortages
and control of material is being
felt, the latest figures available would
suggest that so far there has been no
decline in the production of domestic
broadcast receivers.

FROM ALL
QUARTERS

Canadian Amateurs Serve

Ix the section of QST devoted to
activities of VE (Canadian) amateurs the
writer states that at least 1,700 of the
3,380 licensed Canadian amateuars at the
outbreakk of war are now on active ser-
vice. More than half the 1,700 are com-
missioned officers, the majority in the
Royal Canadian Air Force. It should be
pointed out that the total of 3,380 in-
cludes all ages, and every kind of phyvsical
condition.

B.B.C. News in English
Tae following schedule of the times
(BST) and the wavelengths to be em-
ployed by the B.B.C. for the transmission
of news in English in the European and
World Services will be operating when
this issue is published:

0100 )

0145 L 31.32, 3125 25.33.

0530

< 0715 ... 3155, 31.25, 25.33, 19.82," 10.66.

0900 ... 49.59,% 1.4 * 3155, 2553, 25.38.% 25.20,*
19.82, 19.66, 19.60,

1200 ... 81.25 25.53, 19.82, 16.84, 16.77, 16.64,
13.97

1400 .. 10.82, 16.84, 16.77, 16.G4. 13.07

1430 .. 40.50.7 1L 49,% 2538 % 2520,

1700 . 3175, 25,53, 19.32, 16,84 16.77, 13.92.

1900 ... 31.25, 2492, 19.82, 19.66, 16.84.

2145 ... 31.25, 25.53, 10.82) 19.60.

2300 ... 49.50.% 1l. 49 % 30.06.%

2345 ... 31.32, 3125 25.53.

Wavelengths u‘arkﬂd with an dsterisk are used ‘n the
t uropean Service

Week-end Radio Course
ProvineD sufficient enrolments have

been received a week-end course in radio
engincering has been arranged by the

Northampton Pélytechnic, St.  John
Street, London, E.C.1. Classes will be
held on Saturdays. 2-4.30 p.m., and

Sundays. 10a.m.-4.30 p.m.,
ber zoth’ to December 21st.

from Septem-

Wi reieés
World

Courte sy Radio.”

FM AERIAL on the top of Mount
Washington, New Hampshire, U.S.A.,
for the VYankee network’s frequency
modulation station W39B. The three-
bay turnstile aerial, which was built
by Radio Engineering Laboratories,
Long Island City, withstood the very
severe weather of last winter without
suffering any damage. W39B, which
has been operating on 1 kW, isto have
a new 10-kW R.E.L. transmitter.

“U.S. Amateur frequencies

As a result of proposals by the Ameri-
can Radio Relay League the U.S. Federal
Communications Commission recently
changed the portion of the 10-metre band
allocated to the use of telephony from
28.5-30 Mc/s to 28.1-30 Mc/s. This
means that all but the lowest 100 kc/s of
the band may now be used for 'phone.
The section of the amateur band from
29.25 Mc/s to 30 Mc/s has been opened
to frequency modulation.

Procedure

‘To assist in teaching the gorrect
procedure in wireless telephony, the
War Office is issuing a set of yramophone
records, comprising three dlscs for each
tormdtlou headquarters.
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Brit. LR.E.

It is learned that negotiations are now
in progress for the affiliation of the Aus-
tralian Institution of Radio Engineers
and the British Institution of Radio
Iongineers:

Dr. F. J. C. Van den Bosch will give
a paper on the Augetron and its appli-
cations at the meeting of the London
and Home Countics Section of the Brit.
[.R.E. on October 25th at the Federation
of British Industries, Tothill Street,
London, S.W.1.

" Farnsworth Honoured

AT its recent convention at Detroit the
Institute of Radio Engineers presented
the Morris Leibmann Memorial Prize for
the year to Mr. Philo Farnsworth for his
contributions in the field of electronics.

Flouting the Ether Patrol
FIFTEEN American amateurs recently
had their transmitting licences suspended
for a period of 6o days because they had
violated the order of the Federal Com-
munications Commission prohibiting com-
munication with amateurs in {foreign
countries. No evidence of subversive
activity was brought forward by the
IF.C.C. The suspensions were stated to
be ‘“‘exemplary of emergency require-
ments and demonstrate the futility of

trying to flout the ether patrol.”

Soviet’s Radio Mine
It was recently stated {from the
German broadcasting stations that the
Russians are using a new type of land-
mine which is detonated by short-wave
transmissions from behind the retiring
Russian forces.

Wright and Weaire
ON their appointment as directors of

Messrs. Wright and Weaire, of London,
N.17, Messrs. R. H. Fox and R. \W.

Merrick, who have been in the service of
the company for many years, have

assumed the offices of works director and
sales director, respectively.
Salvage Drive
We have been asked by the Ministry
of Supply to draw readers’ attention to
the great salvage drive for waste paper
which is being undertaken by the Salvage
Department.  The value of technical
papers, however, should not be lost sight
of, especially in view of the scarcity of
some as a result of enemy action.

Pan-American Union

It has been suggested by Mr. John
Roval, vice-president of the N.B.C,,
during his visit to South America, that
a Pan-American Radio Union, similar to
the International Broadcasting Union of
Geneva, should be instituted. He urged
that it sheuld be strictly nou-commercial.

B.B.C. Nerth American Director

Tue B.B.C. has created a new post,
that of North American Director, to
which Mr. R. E. L. Wellington has been
appointed.  This post is additional to
that of North American Representative,
which is held by Mr. Gerald Cock, who
was, until the outbreak of war, B.B.C.
director of television. Mr. Wellington,

‘who has for some time been seconded
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" to the Ministry of Information, has held
various  administrative  posts  in o the
B.B.C.

Gear for Sea Scouts : An Appeal

CONDENSERS, resistunces, metal recti-
fiers, wire, morse kevs or any other sinii-
lar wireless equipment adaptable to signal
purposes that can be spared by readers
would be welcomed by the 6th Wey-
mouth Troop of Sea Scouts.  Gifts should
boe sent to the Troop Leader, Mr. R.
Knowles, 218, Preston Road, Wevmouth,:
Dorset.

Ferguson Receivers

AT the recent annual meeting of the
Thorn Electrical Industries, Ltd.. the
chairman stated that thev had been able
to meet onlv a very minute fraction of
the demand for Ferguson receivers and
that the company’s large peacetime
radio business had almost completely
stopped.

Morse “Books” for the Blind ?

It is suggested by a correspondent in
Electrical Review that morse recorded on
paper spools should be used in corjuuc-
tion with a photo-electric-cell reproducer
ior “hooks’ for the blind. Whilst
morse is ideal for copving, experienced
operators will agree that it is very slow
and wearisome for listening. i

Edison Day
THE American Senate recentiy ap-
proved the naming of Fobruary r1th as
Edison Day in honour of the birth of the
fiumous nventor on that day in 1847.

Wireless
. World

OCTOBER, 1941

»

chrpratpiec i

teg

Couriesy, Bullers, Lid,

CERAMICS. Showing a few of the various types of coil formers, some with complex
grooving and slotting, that are now being moulded in low-loss ceramic material.

Glasgow Instruction Classes
Scottish Radio Retailers’” Asso-
informs us that ihe instruction
in recciver servicing will recom-
mence in Alan Glen’s School, Monirose
Street, Glasgow, on September zznd at
7.30 ..

Tue
ciation
classes

Diary for 1942

Our publishers announce that copies of
The Wireless World Diury for 1942 will
be ready during October.  The price will
be 2s. 3d., plus 6d. Purchase Tax; by
post, 2s. 10id.  The data and reference
sections have been compiled by the tech-
nical staff of this journal.

“ Broadcasting as a Weapon”
Carr. Procae’s specch in the House
of Commons, commented upon in the
Editorial in lagt month’s issue,

able Jrom  His  DMajesty’s  Slationery

Office, price 0d. (Official Report, July
3rd, 1941, No.o 8o, Vol. 372.)
Bakelised Fabric

A Bririsg  Standard  Specification

(BSg72-1941)  covering svnthetic-resin

bounded sheet for
anical purposes has just been issued.

costs zs. 3d. by post from The British
Standards  Institution, 28, Victoria
Street, London, SAW.I. ’

NEWS IN

ENGLISH FROM

ABROAD

REGULAR SHORT-WAVE TRANSMISSI()NS

is obtain-

electrical and mech-

Country @ Station Mc/s | Metres Daily Buiietins (BST) Couniry : Station Me's | Melres Daily Bulletins (BST)

America i fran

WXNBI (Bound Brook) 2523 | 3.0%, 5.0, 6.0. EQR (Teheran) 6455 | 4874 1 7.30.

WRCA (Bound Brook) 16.87 | 3.0¢, 5.0, 6.0,

WGEO (Schenectady) 3148 | 9.0, Japan

WGEA (Schenectady) 6.438% JZT (Tokin) .. oo T8O | 2542 | 14,30,

WRBOS { Hull) .. 9.0. : :

WCAB (Philadel phia) 12.30 a.m.%, 555 am.f, Manchukuo ’

11,308, MTCY (Hsinking) 11.775 | 2548 | 8.0 a.m., 10.5.

WCBX (W ayne) 10. 30 :

WCBX 3 Sweden

W(CBX SBO (Motala) .. 6.065 19.46 | 10.20.

WRUL (Boston) j

WRUL 308F Thailand

WRUL 8. l( * 9 308, HSP5 (Bmeol‘) 11715 | 25.61 | 12.45.

WRUL .31 4.0%, 890* 9. 3085, HS6PJ . 19.020 1 1577 | 12.45.

WRUL 17.750 405,

WLWO (Cmcumam) 15.250 5.0. Turkey

TA P (Ank"m\) 94635  31.70 | 7.15.

Australia - TAQ . 15.195 19.7 12.15.

VLR7 (Lyndhurst) .. | 11.840 | 25.34 | 5.20.

. U.8.8.R. (Moscow)

Egypt .

SUX (Cairo) .. 7.865 | 38.14 | 6.59, 10.10. 31-metre band — — 7.0, 8.0, 8.0, 10,15,
French Equatorial Africa Vatican GCity

FZI (Brazzaville) . 11.970 | 25.06 | 8.45. HVJ . 6.190 | 4847 | 8.15.
india MEDIUM-WAVE TRANSMISSIONS

VUD3 (Delhi) .. 9.590 | 31.28 ; 1.30, 4.50., ke/s Metres »

VUD4 .. 11.830 | 25.36 | 9.0 a.m., 1.30, 4.50, 6.15, lreland

vUuDs .. 15.290 | 19.62 | 9.0 am, Radio- Fircann. . 565 531 | 1,403, 6.451, 6.501, 10.0.

It should be noted that the times are BSI—one hour ahead of GMT—and are p.m. unless otherwise stated.
news in English in the B.B.C

¥ Satnrdays only.

. Short-wave Service are given on the
§ Saturdays excopted. f Sundays only.

The times of the transmission of
preceding page.
1 Sundays excepted.
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Designing a

Modern Superhyéterodyne

Investigation of AVC and Distortion in a Reflexed IF Stage

(Concluded from page 227 of September issue)

N the calculations on sensitivity the
speech diode is working at a very
low level, thus damping the second-

ary of the last IF transformer to a
much greater extent than would be the
case under normal listening conditions.
In this respect it is worth noting when
taking selectivity measurements that
the speech diode should be worked at
as high a level as possible without
AVC commencing, that is, at about
4 volts RF input, and the andio
output should be set to a suitable level
by mecans of the manual volume
control.

Against this it should be remem-
bered that commencement of AVC
increases the damping on the primary
of the last IF transformer, but to a
much smaller extent.

If we consider signals which produce
small diode voltages (i.e. those pro-
ducing quadratic rectification) as { not
worth receiving,” the “ Q" of the last
IF transformer, before AVC com-
mences (A), and well after AVC starts
(B),.can be calculated as follows :——

(A) Primary impedance Z; = 0.9,
0.3 and 0.187 megohm in pll. = o.102
megohm.

Secondary impedance Z, == 0.265
and 0.25 megohm in pll ==
0.128 megohni.

Dynamic R = \/Z .7, = 114,000.

ohms.
C =170 pu¥F. Q = RwC = 57.8.

(B) AVC diode now conducting,
therefore additional damping on pri-
mary & R == 0.5 megohm.

Primary Z; = o. 9, 0.3, 0.187
0.5 mevohm in pllL
= 0.08 5 megohm.
Z,=o0.128 meyolxm
Dynamic R = 4/0.085 X 0.128
== 109,000 ohms,
Q=553

It can be seen, therefore, that the
difference of “ Q" is negligible and
that the selectivity suffers only slightly
from the AVC diode loading.

By far the worst effect duc to delayed
AVC is that signals about the thres-
hold valuc causg, serious modulation
distortion. This distortion will be
maximum when the peak value of the
unmodulated signal is approximately
equal to the delay voltage, because

and

during the negative half of a low-
frequency cycle no current is passed
by the diode, but on the positive half-
cycle the diode conducts and the
primary of the ITI' transformer is
consequently damped.  Since this
damping depends upon signal strength
it is difficult to make an exact calcula-
tion of the resulting distortion of the
audio-frequency voltage. However
this distortion falls off rapidly with
larger signals.

* Measurements of harmonic distortion
were taken at 1,000 c¢/s using a beat
frequency oscillator with a band-pass
filter and harmonic analyser. The
distortion of the output valve alone
was first measured at different levels
and the following results obtained :

H

1 ;
Cutpnit Watts ;0.25' 0.5 } 1.0

2.0 I 3.0
Total Distortion |
(per cent.) ... | 1.38 [ 2.0 2.8 3.9 7.3

These measurements were made at

By R. G. D. HOLMES,
AM.IE.E.

It will be seen that the distortion
does mnot increase with additional -
AVC bias.

Large aerial signals bias back the
IF valve towards “ cut-off ”’ where the
I — V, characteristics become closer,
and since the signal on the IF grid is
also incrcasing anode rectification
talkes place. As we have an audic
load in the anode circuit of this valve,
the rectified signals are passed through
the coupling condenser straight into
the output valve grid. This means

- that a large signal would produce an

audio output even when the volume
control is set at zero. ’

Measurements were taken of mput
signal against output power to see
how bad this effect is with the con-
nection to the slider of the volume
control taken off and earthed, thus
preventing -signals rectified by the
diode getting to the audio amplifier

the secondary of the output trans- grid. The following results were
former with a resistive load. obtained -
" RF Input I l
(microvolts) 5 000 I 10,000 20,000 50,000 100,000 ! 200,000 300,000 i 500,000
Output l )
{milliwatts) 0 k 0.1 0.15 0.3 0.6 1.3 2.0 3.2
Since the DC bias on the driver It can be secn that a powerful

valve varies between 2 and 11 volts,
depending upon the strength of the
received signal, it was necessary to
make some measurcments to verify
that under these conditions the valve
does not produce any additional dis-
tortion.  Measurements were taken
of the complete audio amplifier at 3
watts power output, with RT signal
input to the receiver varied from the
threshold of AVC to a maximum of
0.5 volt.

Aerial Input Distortion (per
(microvolts) cent.) at 3 watts
100 - 5.2
200 5.2
300 5.2
400 51
560 51
1,000 5.1
2,000 5.0 R
5,000 5.0
10,000 5.0
100,000 5.7
500,000 K2

local transmitter can produce an out-
put of only 3.2 miliiwatts when the
volume control is set at zero, which
cannot be considered as objectionable,
These measurements were taken
.after the AVC had been adjusted to
meet. the other two more important
conditions previously mentioned, that
is, half AVC to this valve.

However, to see if any improvement
of rectification could be obtained with
another value of AVC, a test was
carried out varving the amount of
AVC to the IF valve by means of a
calibrated potentiometer inserted in
place of the 1 megohm AVC load
resistance, the slider of which fed the
IF valve, and the" AVC voltages were
taken with a sensitive clectrostatic
volimeter. The acrial input -was
adjusted to o.5 volt, measurements
were  taken -of power -output- and
AVC voltages against the amount of
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AVC fed to the IF valve. The follow-
ing table shows the results :—

Fraction AVC AVC Power
of Total | Volts Volts on Qutput
AVC on IF Valve Frequency | (milliwatis)
IF Valve .
1) 0 1.3
0.1 2.2 3.4
0.25 20 2.0
0.28 5.6 24
[155] 10.0 3.2
.75 12.5 5.4
1.0 15.5 16.5 9.4

1t can be seen from this table that
the greater the proportion of AVC fed
to the IF wvalve the less the total
AVC becomes. This 'is fed directly
to the frequency changer and conse-
quently the slope of the frequency
changer increases and a larger signal
arrives at the 1TF valve grid: this can
be seen to give a larger power output
due to rectification.

A glance at the curve of Tig. ¢
plotted from this table shows that the
power output rises to a peak of 3.4
milliwatts when o.1 of the AVC is
applied to the IF valve, then falls to a
trough at o0.28 and after that steadily
rises to a maximum of ¢ milliwatts
when the full AVC is applied.

An analysis was then made to find
the reason for the peak at o.1 of the
AVC. A low-loss acorn”’  valve
voltmeter was inserted across the
input to the IF valve and a signal of
0.5 volt applied to the aerial. The
AVC to the IF valve yas adjusted
to o.1 of the total by means of the
calibrated potentiometer and the peak
of 3.4 milliwatts was noticed on the
output meter. The II' transformer
was retrimmed to allow for the small
added input capacity, and the signal
appearing on the grid

“
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that is, with the screcned grid voltage
held constant with an external battery
source. Grid bias points were taken
each side of — 4 volts up to a value
equal to a. peak carrier. voltage of
0.54. This characteristic is repro-
duced as Fig. 10.

Using the “ 5 Point Analysis” !
the DC component can be obtained
containing up to the fourth harmonic
by the formula — } (4 -+ 2i) this
will then be — % (o.11 4 0.06) ==
— 0.057 mA. When the carrier is
modulated, the steady value of the
DC component will vary in amplitude
about this mean value by plus and
minus the percentage modulation.

It is this alternating component
of the anode current which develops
the rectified output across the 10,000
ohm anode load. In our case the
modulation m. == 0.3. Hence the
RAMS  value = E; = w ¢ DC com-
ponent i ©0.707 X 10,000 == 0.3
0.057 X 107% 3} 0.707 X I0* = 0.I2
volt. '

This figure agrees fairly closely with
the value of 0.13 volt RMS which was
found necessary to produce 3.4 milli-
watts output.

Gonclusion

In conclusion, it can be seen that
quite a reasonable receiver can be
produced having all the advantages

claimed, providing the following points.

are considered (—
(A) Cathode civcuit of Ouiput Valve.
It is .important that the lowest
audio-frequencies should be bypassed
effectively since the voltage developed
across this resultant impedance under-
goes an amplification of 20 times in
the driver valve. This trouble could

was 0.45 volt peak. |
9

The total grid bias

(AVC plus cathode cir-

cuit) was measured and

found to be 4 volts.

Fig. 9. Power output due
to rectification plotted

against fraction of AVC

fed to IF stage. Slider of

POWER QUTPUT IN MILLIWATTS

volume control discon-

nected and earthed. Aerial o
input 0.5 volt RMS.

The IF valve being of the ¢ variable-
mu’’ type can be considered as two
valves in parallel, the first having a
very short grid base and the second a
long grid base. At a point where
these two meet there-is an irregularity
in the VI, characteristic, this takes
place at — 4 volts.

‘The VI, characferistic was taken
at this point under dynamic conditions,

0.25 .5 0.75

FRACTION OF AVC FED FO IF VALVE

be eliminated by combining the diodes

with the IT amplifier, rather than with

the output valve.

(B) IF Input Condenser (Grid of EF9).
The value of this condenser has

to be a compromise. The capacity

L “TDistortion in Valves with Resistive
Loads” by A. Bloch. The Wireless
Engineer, Dec. 1939.

OCTOBER, 1941

must be large compared with the grid
input capacity to avoid attenuation
of intermediate frequency, yet its
reactance at thc highest audio-fre-
quency must be high as compared with
the grid leak, for together they form
a potentiometer at audio-frequencies.

v

/1.

ANODE CURRENT N MILLIAMPERES .

H
1
h ; 1
Vs s Ny a6
i !
! ;
]
: 144
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\ |
f ! 1
/5 ! i
| !
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; 1 i : '
f s 1, ks g
s itz its i 5 g
=45 -4 -3.5
GRID VOLTS

Fig. 1o. Illustrating method of cal-
culating rectification in the IF stage.

(C) Anode Bypass Condenser (1F Valve)
This again has to be a compromise,
it must be large enough effectively to
bypass IF to earth, yet its reactance
must be high as compared with the
anode load with which it is in parallel,
so as not to attenuate high audio-
frequencies.
(DY Adpplication of AT C Voltage to
1F Valve.

The application of AVC to the IF
valve 1s arranged to meet three
conditions :

(1) Because this

valve amplifies

‘both audio and IF frequencies, for-

ward and backward AVC control is
obtained and the amount of AVC fed
to this valve should be adjusted to
give a constant output irrespective
of the input signal : this was found.to
be approximately half the AVC
voltage.

(2) As this valve has to handle the
largest ITF signal, "it must not be
allowed to overload, otherwise serious
distortion, as described in the text,
will occur,  The amount of AVC is
chiefly governed by this consideration,
and if condition (1) can be satisfied
while retaining the requirements of .
this case, so much the hetter.

(3) With an audio load in the anode
circuit any rectification taking placein
the valve is passed on to the.output
valve 'grid. This requires that. the
fraction of AVC applied to the IF
stage should be as small as possible
(see Fig. 9).
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SHORT-WAVE BROADCASTING STATIONS

Arranged in Ol'del"()f Frequency

Some of the stations listed are of camparatively low power, while otiiers, owing to their geographical posi-
tion, operating frequencies and times of working, are heard in this country only under extremely

favourable conditions.

as possible,

which to-day are of little or no interest.
It should be pointed out that owmg to the demands upon our space it is not anticipated that this

list will be repeated for some time.

Any major chang®s wilt be noted in our pages.

They are, however, included in order that the list may be as comprehensive
Moreover, the ever-changing world situation brings into prominence overnight statioms

Mc/s

1
Station Cali Sign_ Mc/s 5 Metres ! kw Station Call Sign Metres kw

49-Metre Band (5.000-6. 200 Mc/s) British Oversea Service asuU 7.260 41.32 10-100
Moscow (U.5.5.R.) . RyE - 6.000 50,00 20-100 || Lisbon (Portugal) CSW8 7.260 41.32 0 -
Colon (Panama}.. HPsK 6.0035 49.97 —_ Madras (India) .. VUM2 7.270 41.27 10
Rangoon (Burma) . XY7Z 6.007 49.94 10 Delhi (India) vub2 7.290 41.15 10
Proforia {South M“w) LRI 6.001 49.04 8 Salishury (Rhodesia -— 7.317 | 41.00 —
Fernambuco (Brazt) FRas Ol B B Moseow (US55 - RWG 7360 | 4076 | 20-100

- Sydney (Nova Sceotia) . TS Hor hes Poinbe-a-Pitre ((umdeloupe) WS AH 7.440 | 40.32 —
Moscow (U.5.5.1.) RWO6 6.030 | 4075 | 20100 Moscow (U.S.8.R. RKI 7.590 | 39.89 | 20-100
Hsmking (Manchukuo).. MTCY 6.030 49.75 20 Moscow (U S, ‘S R v . 7'5;5 39'76 20-100
Lourenco Marues ( \Iu/wmbl‘{m }i CRTAA 6.035 4071 10 To )t, SUX 7.‘865 3814 IO
Moscow ((LESRY .. .. = 6010 | 4967 | 20-100 || airo (Bevet).. . Por Toss | sams |
Boston (U. .. WRUL 6.040 | 49.67 50 io de Janeiro ( Brazil) g 40 g -

s ot o 2w ~ Moscow (UR.S.R.) RTA 8.070 37.17 20-100
British Oversea Service (RA 6,030 49.59 10-100 Kweivang (China) XPSA 8 484 35.36 o
Philadelphia (U WCAB | 6.060 | 4050 | 10 Casablanca (Fr. Morooco) . | CNP 8795 | 341l | —
Antananarivo (Madngascar) ne” 0.063 | 49.48 1 — Moscow (US.SR) .. oo | — 9.010 | 3330 | 20-100
Motala (Sweden) - SBO 6.065 | 4048 12 Librevile (Fr. bg. Airica) .. | FIK 9.320 | 3219 | —
Toronto (('anada) CFRX 6.070 49,42 Lima (Pern) 0AX4] 9.310 32.12 .
British Oversea Service CRR 6.075 49.38 10-100 (;eneva (bw1t7elland) : HEL 9:;545 32.10 20
V'ancouvel‘ (Canada) ¢ Fhf\ 6'089 49'1% - Dakar (French W, Afuca) FGA 9.405 31.90 —_
Lima (Peru) OAX4Z 6.082 49.32 15 Tea (Poru) O0AX5C 9.430 31.81 _
Nairobi (Kenya) VQiL.o ‘3'083 49'31, 1 = British Oversea Service GRU 9.450 31.75 10-100
Penang (Malaya) ZHT §.000 49.26 2.5 Moscow (U.8.8.R.) al 0.465 5170 50100
Poreira ((‘nlnm‘;n')\) H}l,(lsl\\ £.090 49.%2 —_ Ankara (Tiirkoy) TAD 9.465 ;1.70 :0 §
Toronto {Canada (CRCX 6.000 492 — < T > rpes . .
Cape Town (South Mu«,a) TRK 6007 49.;12(8) 0.? " i5t. John’s (ﬁewfoundland) VONG 9.482 31.64
Moscow (U.R.8.R.) e 6.100 49. 20-100
British Oversea Service Qs 6110 | 4910 | 10-100 \[(?S‘Cxe:'[? Band )(9 500-9.700 Mc/s) 9500 | 3158 | 20-100
Saigon (French Indo-(‘hina) FZR 6.116 | 49.05 12 “Changking (Ching) o XGOY 0300 | 3158 o
Hsinking (Manchukuo). . MTCY 6.125 48.98 20 Bamiok ?’lhaihnd) HSSPJ (9:500 3158 IE)
Moscow (US.8R) .. T 6.130 1 4894 1 20-100 | ypo Foo Gty . XEWW | 90503 | 3157 | 10
Noumea (Now (aledonia) FK8AA | 6130 ) 4894 | - British Oversoa Service GSB 93510 | 3155 | 10-100
Moscow (USS.R.) .. = 6.140 | 48.86 | 20-100 i ypr o USSR RW96 9520 | 3151 | 20-100
British Oversea Nervice GVR"V. 6.140 48.86 10-100 || b tovia (South Africa) 7RG 0.523 31.50 5
Hull (U84 WBUS - | 6140 | 48.86 1 50 Hong Kong (China) ZBW3 9.525 | 31.49 2.5
Winnipeg (t anada) CJRO 6.150 | 48.78 2 Schonectady (U.S.A.) .. WGERO 9530 | 3148 | 100
Tolieran (Iran) . rqB 6.155 | 4874 | 14 Moscow {U.5.8.R.) — 9530 | 3148 | 20-100
Quebec (Canada) - 6.160 | 48.70 - Treasure Tsland (U.8.A. ) KQEI 9530 | 3148 | 20
Scehwarzenburg (th:lerland) HER3 6.165 48.66 25 Calowbba ( Indn) yuee 21.48 10
Penang (\Ialm a) ZHP2 6.175 48.58 2.5 T‘ Lio (J ‘ . 19T 31.46 50
Lima (Perq) .. DAXAG | 6180 | 4854 | 15 okio (Japan) .. J 3146 | 5

a (Pe . Motala (Sweden) SBU 3146 | 12
Saigon (French Tndo- Chlna\ —- 6.180 48.54 12 Suva (Fiji) vpD2 31 46 -
Scheucotady (U.5.A.) WGEA/O| 6190 | 4847 | 50/100 | iint P poy 0 MTCY S | 20
Vatican (ity .. HvJ 6.190 48.47 25 Moscow (U.8.8.R.) o 21 41 50-100
Athlone (Treland) — 6,190 48,47 — Vatican Cit HVT '41'41 ;5
Lima (Peru) 0AX45 5190 | 48.47 — Bombay (Tndia). - VUB2 3141 | 10
Lishon (Portugal) CR2WD 6.200 | 48.39 — y el vpR :

g N~ ol - hi: Bandoeng (Dutch . Indies) YDB 31.41 1.5
La Paz { Bolivia) Ps 6.200 48,39 — Perth (Australia) VLW?2 31.38 -
Tea (Peru) . 0AX1A 6.335 47.35 —_ Lima (Peru) OAXA4T 31.38 15
Santa Clara {( ub't) WOHIL 6.450 46.51 5 Hull (U.S.A.) . WBOS 31.35 50
teneva (Switzerland) .. | HBQ 8.675 44.94 20 Madras (India) .. .. YVUM2 31.35 10

Bandoeng (Dutch K, Indies) | PAH 6.720 +4.64 1.5 Montevideo (Uruguay) CXA2 31.35 5

Cairo (Bgypt).. .. | SUR 6.784 44,24 — Manila (Philippine Islands) KZRM 31.35 —

Managua {Nicaragua) INOW 6.850 43.80 —_ British Oversea Service GS¢ 31.32 10-100

Kwelyang (*hina) XPSA 6.980 $2.98 e Melbourne (Australia) .. VLR 31.32 2

British Oversea Service GRS 7.065 42.46 10-100 | Cincinnati (U.8.A.) WLWO 31.28 75

Valladolid (Spain) TET1 7.070 4243 —_ Delhi (India) .. yUbD3 31.28 10

Tangier (;\panlsh Mnlocco) —— 7.090 42.31 — Philadelphia (U. S.A. ) WCAB 31.28 10

British Oversea Service GRT 7.150 41.96 10-100 || British Oversea Service GRY 31.25 10-1060

Moscow (U.S.8.R.) . .. | RAL 31.25 20100

4i-Metre Band (7. 200 -7, 300 Mc/s) Cape Town (South Afrlca) .o | ZRL 31.23 5
Moscow (U.R.8.R.) 7.200 41.57 20-100 || Panama City . HP5J 31.22 2.5
Moscow (U.S.5.R.) 7.210 41.61 20-100 |} Sydney (Australia) VLQ 31.20 —_
Calcutta (India). . VUG‘) 7.210 41.61 10 San José (Costa Rica) .. TIPG 31.19 —
British Oversea Service GSW 7.230 41.49 10-100 |} Bogota (Colombia) HJCT 31.15 —
Bombay (India).. YUB2 7.240 41.44 10 Chungking (China) XGOoY 31.14 35
Singapore (Malaya) ZOP3 7.250 41.38 20 Taihoku (Formosa) JFO 3L13 —
Tokio (Japan) JVWV 7.257 41.34 50 Buenos Aires (Argentina) JXAL4 31.12 7.8
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Station Gall Sign Mc's Refres kv Station €all Sign Mc's Metres kW
Montevideo (Uruguay) .. | CXAS 9.640 31.12 5 Moscow {ILS.N.R.) .. .. | RNE 12.000 25.00 20-100
Manila { Philippine Islands) .. | KZRH 9.640 31.12 — Shanghai (China) .. .. | XGRS 12,015 24,97 —
{//Vﬂtyne (Et\ AL .. EV\(]‘?X 3.350 Iﬁ.g&) 10 British Oversea Nervice .| GRV 12.040 24.92 10-160
atican City .. .. LV. .660 31.06 25 Shanghai (China .. .. — 12,090 24,81 —
Buenos Aires (Argentina) .. | LRX 9.660 31.06 - 7 ,A eng .. ( ) .. .. | ZNR 12.115 2476 -
Manila (Philippine Islands) .. | KZRH 9.660 31,06 — Moseow (U.S. SR. ) .. .. — 12.240 24.51 20-360
Perth (Australia) . .. | VLW4 - 9.665 31.04 — Quito ( Ecuador) .. .. 1 HCOB 12.460 24.08 —
Bound Brook (U.S.A.) . .. ] WECA 9.670 31.02 | 100 Rabat (Morocco) N .. | CNR 12.831 23.38 —
Treasure Island (F S.A. ) .. | KGEL 9.670 31.02 20 Moscow (U.S.5.R.) .. . — 13.210 22.71 20-160
Teheran (Iran) . .. | EQU 9,680 30,99 14 Moscow (USSR .. . — 13.770 21.79 20-100
Mexico City .. . ..o L XEQQ 9.680 30,99 10 Geneva (Switzerls . | HBJY 14.538 20.63 20)
Sydney (Australia) .. | VLQ5 9.680 30.99 ”—— Bandoeng (Dutch E. Indxes) PLJY 14.630 20.51 1.5 .
'1\(]4)5:0\\1 (IU.S.SAR.) .. .. lgl(zvvf\),fz 9,684 30.08 20--100 Moscow (U SRR .. . RKI 14.717 20.38 20-3100
Anatemala City .. .. | PG 9.685 30.98 10
British Oversea Service .. | GRX 9.690 30,96 10-100 19-Mefre Band (15.100-15.35¢ Mc/s)
Buenos Aires (Argentina) .. | LRAl1 9.690 30.9¢ 10 Moscow (U.8.8.R.) .. .o RK1 15.040 19.95 20-166
Singapore (Malaya) .. .. | ZHP1 9.700 30.93 2.5 geigral} (Tran) .. .. .. | BPB 15.100 19.87 14
Forte-de-Francg (F.W.IL) .. — 9.705 | 30.92 — okio (Japan) .. .. .. JLG4 15.105 | 19.86 | 50
L. Marques (Mozambique).. | CRTBE | 9.710 | 3090 | 10 patiean (Ity e ewe oo | BB oo | 108 &
Chungling (China) .. " | eon 9720 | 30.86 | 35 Boston (U.S.A,) - | WRUL | 15130 | 19.83 | 50
Pereira (Colombia) .. U HIFK 9.730 30.83 o British Oversea Service .o GRE 15.140 19.82 10 100
- Lishon (Portugal) .. .. | CSW7 9760 | 30.80 | 10 Motala (Sweden) | S8BT 15.150 | 19.80 | 12
Durban (Natal) .. .. | ZRO 9.750 | 30.77 — Bandoeng (Dutch E. Indm) .. | Yno 15.150 | 19.80 —
Barhdad (Tr: ¢ . Tokio (Japan) .. ..} JZK 15.160 19.79 50
aghdad (Traq) .. .. | HNF 9.820 30.55 —_—
Araniuez (Spai : " 20 44 Guatemala City .. .. | TGWA 15.170 19.78 10
ranjuez (Spain) . .. | EAQ 9.860 30.43 30 e i :
( airo (Egypt). . B - 10.055 29,83 10 M'o.s?a\v (U.SASAR.) .. .. | RW96 15.180 19.76 20100
) i o 50 = ) British Oversea Service .. | G8O 15.180 19.76 10-100
Leopoldville (Bel Congo) .. | OPM 10.140 29.59 — :
Rio Qe Janeiro (Brazil)~ .. | PSH 10220 | 2035 —_ Ankara (Turkey) < .- | TAQ ) 15195 ) 1074 20
Bandoeng (Java) | o PMN 10.260 59,94 15 C hung]im‘ﬁ ((*hina) .. .. | XG0X 15.200 19.7? 35
Buenos Alres (Argentina) .. | L8X 10350 | 2899 | 12 Hull (US.A) .. .. .. | WRBOS 19.72 | 50
Belize (British Honduray) .. | ZTK2 10.600 | 28.30 — Lisbon (Portugal) e | LW w72 10
Bandoeng (Dutch E, Indies) . | PLP 1 11,000 | 2727 | 15 || (oeinnati (URA) ... WEWO O
Lisbon (Portugal) .. . Cswe 11.040 5717 10 British Oversea Service .o GST 19.66 10-100
Geneva (Switzerland) | HBO 11402 | 2631 | 20 Wayne (U84 e WeBX 19.65 1 10
Moscow (U.8.S.R.) .. o . 11.500 36.09 20-100 Delhi (India) .. .. | VUD3 19.62 1)
Moscow (U.S.S.R.) .. .. | RIC 1040 | 2577 | 20-100 || Buenos Aires (Argentina) . | LRU 19.62 7
Canton (China) o | XGoOK 11.650 5575 . British Oversca Service o GSP 19.60 10-106
'gydneg7 (Australia) .. VLQ3 19.59 —
25-Metre Band (11.700-11.900 M Soerabaya (Duteh E. Indles) YDB 19.59 -
P (e (1170041900 M | 11700 | 2es | 2 Schenectady (US.A) .. .0 | WGEA'O 1957 | 50,100
Santiago (Chile) CopeBum | 100 | 2see | — || prosswre Island (ULS.A) L. ROKL la.57 | 20
Motala (Sweden) .. .. | SBP 11705 | 25:63 | 12 Boston (U.S.4.) - | WRUL 19.54 1 80
Cineinnati (U.S.A.) . .. | WLWO 11.710 25.62 75 MOSCOW"(U,S.&R.) . .. | RW96 16,47 20-160
Moscow (U1.S.8.R.) .. .. — 11.710 25,62 20-100 Moscow (U.S8.R.) .. .. — 19.37 20 100
Bangkok (Thailand) .. .. | HSPs5 11.715 25.61 10 Chengtu ((‘hina) .. .. | X0z 19.34 —
Winnipeg ((‘anada) .. .. | CIRX 11.720 25.60 2 Tuois (N. Africa) .. o - 19.17 —
Boston (U.8.A.) . .. | WRUL 11.730 25.58 50 Moscow (U.S.8R.)) .. .. — 19.09 20-106
Buenos Aires (Arventma) .. | LRAS3 11.730 25.58 10
Vatl(:‘\n City .. .. .. | AV 11.740 25.55 25 : 16-Metre Band ( 17.750-17.850 Mc's) )
Santiago (Chile) .. .. | CB1174 11.740 25.55 — Boston (U.S.A)) . WRUL 17.750 16.90 50
British Oversea Service .. | GSD 11.750 25.53 10-100 || Bound Brook (U.S.A. ) .| WRA 17.780 16.87 50
Guatemala City .. | TGWA 11.760 25.51 10 Hull (U.S.A) .. .. .. 1 WBOS 17.780 16.87 50
Lyndhurst (/\ustlaha) .. | VLRS 11.760 25.51 2 British Oversea Service .. WG 17.790 16.86 10-100
Moscow (T1.S.8.R.) .. .. | RN® 11.766 25.50 20-100 {] Tokio (Japan) .. .. .| JRU4 17.795 16.86 50
Hs.inking (Manchukuc). . .. | MTCY 11.775 25.48 20 Chungking (China) .. .. | XGOX 17.800 16.85 35
Sa,lg,on(llreneh Inde-China) .. | FZR 11.780 25.47 12 Guatemala ity .. .. | TGWA 17.800 16.85 10
’Bostcn S.A) .. .. | WRUL 11.790 25.45 50 Syfll}ey (Australia) .. - | VLQ8 .| 17.800 16.85 —
%otlo (g}apan) .. .. .. %%7‘]7 ﬁg(]}g ggég g 5g %3‘;'1tish (()Gresrs/ia Service .. | GRSV 17.810 16.84 10-100
okio {Japan) .. .. | JVZ 815 25.3¢ 5 Wayne (U.S.A)) .. .. | WOBX 17.830 16.83 10
British Oversea Service .. | G8N 11.820 25.38 10-100 Ath}’one (Irleland) .. .. — 17.840 16.82 —_
];duenos f;sges (Aﬁg)entma) .. ;] CXAS8 11.820 25.38 5 Tokio (Japan) .. . ..ot JLR2 17.845 16.81 50
oscow (UJ.R.8.R. .. .. — 11.830 20-100 T - . }
Delbi (Tndia) .. .. .. | VUD& | 11830 10 Moscow (URSR.) ... .o = ] 17910 1 1675 20-100
Wayne (U.8.A.) .. .. lweBx 11.830 10 owrenco  Marques  (Moz- ) - 2 s
A Avrctin s : > ambique) .. .. | CRTBI 17.915 16.63 10
Perth (Australia) .. .. | VLW3 11.830 — o L X
N ’ . eneva (Sw 1t7eﬂax,d) .. | BB¥ 18.450 16.26 20
Lisbon (Portugal) .. .. | CSW5 11.840 10 P
e ST EeR Al . Jeneva {Switzerland) .. | HBH 18,480 16.23
Lyndhurst (Australia) .. .. { VLR7 11.840 2 M ¥ . g X 3
< R oscow (LSS R) .. .. — 18.540 16.18 J]--IOO
Shanghai ((hina) .. .. | XMHA 11.853 —_ Bansk @ =
. o . angkok (Thailand) . HE6PY 19.020 15.77 16
Rio de Janeiro (Brazil) .. | PRF5 11.855 — s ; =
PR frieed Bandoeng (Dutch E. Tn(hu) PMA 19.380 15.48 —_
British Oversea Service .. | GBE 11.860 10-100 Leopoldvill (Belg. Congo) . orl 90 040 14.97 —
Hull (USA) .. WEOS 11.870 50 copoidviie i Belg. Lan g =t :
Schwarzenburg (\\nt1exldnd) —_ 11.870 25 ,
Sydney {Australia) .. ] VLQ2 11.870 — B: %_M?f{ngAa?d (21.450-21.750 N‘l\cg)” 91 460 308 50
Sydney (Australia) .. o | VLQT 11.880 | 25.25 — Roitooh Ovemon Service R A 21.46 13.
Y st ! ‘ =0 . ritish Oversea Service .. | (3SH 21.470 13.97 10-160
Bound Brook (U.S.A.) .. .. | WNBI 11.890 25.23 25 g < o - p 5
A - p e ‘ Schenectady (IT.S.A.) .. .o WGEEA 21.500 13.95 50
Moscow (U.S.S.R.) .. | RNE 11.900 25.21 20-100 : o (T - =4
€hungking (China) XGOY | 11900 | 2521 | 35 Philadolphia ((CS.A) . .| WOAB | 20520 | 1394 | 10
L . e ’ e o ritish Oversea Service .. S 21.530 13.93 -
%OZC%‘?\S{UAS.SJ){” . .. — H?’ig ggi‘; 20-100 1}—311%1 (}?O Al 5 .o .. }YQI}POS' ;’i:Ag i;g:}) ?8 100
aba OroCCo .. .. — £ 25.15 —_ ritish Oversea | enl(e .- +ST 21.55 3.9 —-
Santiago {(Chile) .. CB1180 11.945 25,12 — Wayne (U.S.A.) .. .. ] WOBX 21.570 13.93 10
Brazzaville (Fr. Eq. Afrlea) F71 11.970 25.06 — Schenectady (U.8.A) .. .. | WEGEA/O| 21.590 13.89 50/100
bhan.nhu (China) .. .. | XIRS 11.980 25.04 — Bound Brook (T1.R.AL) .. Lo WROA 21.630 13.87 50
Bantiago (Chile) .. .. ] (B1180 11.980 25.04 —_ British Oversea Service .. GRZ 21.640 13.86 10-100

Stations of which the names are ““indented ” ave working outside the regular broadcasting bhands.
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Servicing Equipment and
Part IV.—Special Tools and Applithes

y. ¢ SERVICE”

PECIAL tools play a very import-
S ant part in the efficient and
expeditious servicing of modern
radio receivers. For example, even
with the most accurate and expensive
of oscillators best results cannot bz
obtained unless correctly designed
trimming tools are used for adjubtmfr
the various trimmers,

The chief consideration in a trim-
ming tool is the amount of metal work
which is allowed to come within the
field of the components comprising the
tuned circuit which is to be trimmed,

and, although in a large number of .

cases a very small amount of metal
.may be tolerated, in UHF circuits
even the smallest amount will not
enable an accurate setting of the
trimmer to be made. One has to em-
ploy guesswork by over-adjusting a
trimmer so that when the trimming
tool is removed the circuit is more or
less lined up to its proper frequency.
Such a method canuot be tolerated
nowadays.

A difficulty which confronts those
who have to work on receivers of
various makes is that there are several
types of trimmer screws and methods
of adjusting trimmer condensers. Some
have screws, others nuts, while vet
a third variation comprise the two and
employ a nut- which adjusts one
trimmer - of a IF transformer, while a
concentric screw inside the nut adjusts
the second trimmer of the transformer.

For this type of trimmer arrange-
ment the box-spanner combination
tool has to be used so that the nut
may be rotated to the desired posi-
tion and maintained in that position
while the screw is adjusted.

~ An extra-short tfrimmer screwdriver
is handy for use where it is possible
to adjust the trimmer while the chassis
of the receiver is in its cabinet. It is
not always possible to carry out this
opcrahon without having to withdraw
the chassis from the cmbmet

It must be emphasised that trim-

" ming tools” are by no means robust,
and, while being entirely satisfactory

In this, the last article of this series, the author shows how ;
small tools can be of great assistance in making easier much |
of the newcomer’s work in radio servicing. :

for the job for which they were de-
signed, they will not stand up to such
jobs as forcing trimmers which have
been sealed with wax, which should
first have the wax broken by unscrew-
ing the trimmer screw with an ordi-
nary screwdriver.

Many recent radio and television
chassis incorporate tubular condensers
in which the two elements are made up
of a metal rod sliding through, but
insulated from, a metal tubc By
pushing the rod in or out of the tubu-
lar element the capacity of the
arrangement may be varied. When
the correct position of the sliding ele-
ment has been ascertained, it is fixed
into position by a lock-nut.

A tubular condenser trimming tool
generally cotfiprises a long, hollow box
spanuer which will ad]ust the locking
nut and a long, thin metal rod having
one end in the form of a hook. This
is inserted down the hollow box
spanner and the hook engaged in a
hole in the gliding element of the tubu-

Its Uses

about so as to overcome troubles due
to interaction between the wiring,
which gives rise to such faults as hum,
RF, instability, etc. .

Some short-wave receivers - have
loops in the wiring which form part
of the tuned circuits, and the loops
have to be in a certain position to
obtain maximum efficiency. The in-
ductance trimming tool enables these
adjustments to be carried out while
the set is ““live,” and without any
hand capacity effects due to the
proximity of the operator’s hand to
the wiring.

In short-wave receivers the disposi-
tion of the internal wiring is of great
importance, and the results obtained
from an instrument may be far below
standard merely because a length . of
wiring in a grid circuit is too near
other wiring or the metal chassis. In-
stability can also be caused by such
derangement of the wiring, and a
proper tool is necessary to ascertain
the effect of moving the wiring.

This little tool is also very useful
for investigating intermittent faults.
Leads may be pushed or puiled about,
soldered joints may be pushed or
tapped, and such-like investigations
made to locate the causes of mtt:rrmt—

—;‘:" - —

tent failures in receivers.
Lf

—

Fig. 1.

lar condenser. By means of the box
spanner the lock-nut is slackened and
the sliding element of the condenser is
adjusted in or out by means of- the
hooked tool. When the correct posi-
tion has been found, the box spanner
is used to tighten up the locking nut.
and the operation is completed.
Another extremely useful tool is
what is sometimes termed an induct-
ance trimming tool. It comprises a
piece of square insulation material
abont the length of a pencil with a
point at one end with three or four
slots cut into the body of the tool at
various angles. The purpose of the
tool is to enable wiring to be gripped
in the slots of the tools and moved

Tool for adjusting the springy blades of old-type switches.

Other small tools with which the .
newcomer should become acquainted
are switch adjusting tools. In a great
number of receivers manufactured
before the advent of rotary wave-
change switches, flat-bladed Post
Office type switches were used. In
some types of receivers these switches
are very inaccessible, so that the con-
tact blades cannot be reset to the
correct tension without practically

- removing the completge switch as-

sembly from the chassis.

Weak contact pressure is a fault
quite distinct from that of dirty
contacts, which may often be corrected
by the application of switch-cleaning
liquid. Weak contact between switch
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blades can only by corrected by the
resetting of the blades. To accom-
plish this satisfactorily a switch-
adjusting tool is neccessary and a

typical example is illustrated in
Fig. 1. Another type may be seen
in Fig. 2. This type is useful fos

adjusting the flat springs which con-
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to vary as the tuning wand is dipped
into the coil. 1f the particular coil
is accurately trimmed the output
from the receiver will decrease, no
matter which end of the tuning wand
is used. )

If, however, inscrting one end of
the wand increases the output from
the receiver. this implies that trim-

K e - ]

Fig. 2. Trimming and other tools. A, Tubular condenser trimming tool ; B, handle
for D and E ; C, hollow box spanner for adjusting trimmers fitted with lock nuts ;
D, fibre trimmer shaft for ultra-HF trimmers ; E, metal-tipped trimmer shait for nor-
mal trimmers ; F, short tool for trimmers in confined spaces ; G, special metal-tipped
trimmer shaft with very narrow blade ; H, tuning wand ; I, short-wave inductance
trimming tool for adjustment of wire loop trimmers and wiring ; J, friction drive
tool for certain types ef iron-cored inductances ; K, motor spring adjusting tool.

trol the switch contacts on tuning
motors.

A useful small tool, quite unneces
sarily shrouded in mystery in some
quarters, is the tuning wand. It
enables the user to determine whether
a circuit requires retrimming, alwayvs
provided that it is possible to insett
the wand into the coil former. In
appearance the tuning wand resembles
a pencil before it is sharpened. Its
ends are either differently coloured or
they are left plain, one end being
brass and the other of a dark iron-
dust cowmposition.

Inserting the brass end intc a coil
former lowers the inductance of the
coil and should put that coil circuit
‘“off-tune.”” _Inserting the iron end
of the wand into a coil will increase
its inductance and should also put it
‘“ off-tune.”” When a service oscillator
is connected to a receiver and the
output of the receiver-is fed into an
- output meter, the output will be seen

ming can be improved. If inserting
the brass end increases the output
{from the receiver the trimmer capacity
must be reduced, while if the receiver
output increases when the iron-dust
end of the tuning wand is inserted

into the coil, then the trimmer
capacity must be increased. Align-
ment is therefore correct when a

decrease in output is obtained which-
ever end of the wand is inserted into
the coil former.

So that beginmers may recognise
these small tools when they are met
with, a representative collection of
them is shown in Fig. 2. Although
one or two of them arc applicable only
to the needs of a particular manufac-
turer’s receivers, the majority of the
tools are of general use.

In addition to trimming tools the
well-equipped service workshop will
have a full complement of spanners,
feeler gauges, scrapers, etc., for loud-
speaker servicing. Fig. 3 illustrates a
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typical kit of loudspeaker tools in

which the varieus items are enumer- -

ated; their uses are as follows:
(1) Ring gauges for the alignment
nf the pole plate and centre pole of
electro-magnetic speakers.  (2) Adhe-
sive for the fastening of the periphery
of cones to-cone chassis where this
method of cone edge suspension is
employed.  (3) Spanners for adjusting
small nuts as used for holding Paxolin
spiders on the underside of speaker
cones. (4} Hexagonal box spanners
for the manipulation of nuts and bolts
holding pole plates to magnet yoke
systems, etc. {(5) Feeler gauges for
insertion between speech coils and the
centre pole piece to assist in the re-
centring of cones.
non-magnetic so that they may be
used with permanent magnet loud-
speakers as well as with energised
types.,
suspension and fixing materials from
cone chassis before making a replace-
ment. The edge of the scraper may be
used as a knife to rip away old cones.
(7) Plasticine for the removal of
metallic filings from permanent magnet
pole pieces. (8) Tweezers for regain-
ing small washers, nuts, ctc., dropped
near the coil spider and for clearing
foreign matter from the pole gap, etc.
The ring gauges are very helpful
when reassembling loudspeakers after
a field coil has been replaced. | The
pole plate, which acts as a yoke com-
pleting the magnetic ficld from. the
two side members of the magnet
assemblv, has a centre hole which
accommodates the top of the centre
pole. picce.  As the latter has a
smaller diameter than that of the
hole, there is a gap surrounding the
centre pole in which the speech coil
of the cone operates, and it is essential
that the centre pole be absolutely con-
centric with the hole in the pole
plate. XIf it is not it will be impos-
sible properly to centre the speech
coil in the gap; even if it appears to
centre properly it is quite likely that
it will foul the pole pieces after the
speaker has warmed up, thus giving
rise to distortion after a period of
operation. .
" By selecting the correct gauge for
the tvpe of speaker being serviced,
assembly of the pole pieces is
simplified and the time taken for the

The gauges are.

(6) Scraper for removing old |

operation considerably reduced. The"

gauge is merely inserted into the gap
and the bolts holding the pole plate to
the loudspeaker  field  assembly
tightened up. When the gauge is re-
moved the gap is ready to receive the
speech coil of the cone assembly.

At this stage, however, trouble can

“still occur if the coil is not.accurately

centred ¢o that it lies equidistant from

Ed
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the centre pole and the edge of the
hole in the pole plate. This is where
the feeler gauges facilitate the replace-
ment of the cone, and Fig. 4 shows
how they are used.

By inserting three or four feelers
between the centre pole piece and the
inside of the mioving coil it is onlv a
matter of screwing up the nuts hold-
ing the spider in order correctly to
centre the cone.- This procedure takes
only a fraction of the time necessary
with -the mcthod of moving the cone
up and down and listening for any
rubbing of the coil against the pole
pieces.

Modern 1éudspeaker units have such
small clearances that the eye cannot
be depended upon for centring the
moving coil i 1ts gap. Some types
of speakers have the speech coil wind-
ing on the inside as well as the outside
of the speech coil former and care
should be taken when inserting feeler
gauges to see that no damage is done
to the internal winding.

Feeler gauges are extremely helpful
when replacing cones in speaker units
where the periphéry of the cone is
held to the metal cone chassis by
adhesive.

A scraper mayv be employed as a
knife to rip round the old cone as near
as possible to the speaker chassis. The
major part of the cone then being out

- . TN
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movement of the speech coil while the
adhesive is drying.

With the feeler gauges in position,
the suspension material may be
manipulated until the cone is sus-
pended with equal tension all round its
periphery so that there is no undue
pull in any one direction, This can be
ascertained by removing the {fecler
gaﬁges CVC‘l'y now and again to see
whether the speech coil remains in
position. If it does the feeler gauges
can be put back into place and the
speaker put on one side for the
adhesive to dry out.

Having learnt how to use service
equipment the beginner must acquire
the habit of looking after his gear, and
a few hints in this direction may prove
of value, -

Analysers, or any multi-tange
meters, should always be left adjusted
to the highest voltage range if they
have no definite ““OFF’’ position.
This will prevent many a burnt-out
meter, which can easily happen when
the leads of the instrument are
thoughtlessly applied to a source of
high voltage before the range of the
meter has been selected.

This point may appear to be hardly
worth mentioning, but the writer re-
peats this warning from personal ex-
perience.
a heavy period of fault-finding when
we develop mental firedness and are

g A v o

Fig. 3. Appliances for loudspeaker repairs.

of the way, the scraper may be used
to remove pieces of cone material and
old adhesive still fixed to the chassis.
The new cone can then be fitted after
having applied adhesive to the chassis,
and the feeler gauges will prevent any

apt to do things unthinkingly. If the
habit has been formed of always re-
setting the meter to its “OFEF”
position, or to its highest voltage
range, lapses of memory will not have
any secrious cffects.

Therc are often times after.
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Never leave an analyser or” ohm-
meter which contains internal batterics
on the low-resistance measuring range.
In many instruments the low-resistance
range derives its potential from a
potentiometer connected across a dry
cell. Thus the cell is delivering current
all the time it is switched to that
range, no matter whether the test
leads are connected to a resistance or
not. Therefore, once more the advice

Fig. 4. Use of
feeler gauges to
retain a speech
coil in
position,

FEELER'

\<1UGES/

is to always switch

the instroment off

after every test or

adjust it to its

highest voltage
%¥ reading range.

Service oscillators are very robust
these days, but, nevertheless, they
should be treated kindly in order to
preserve as long as possible their
original calibration. Valve replace-
ments may slightly alter calibration on
some older types of instruments, but
in more recent designs valve replace-
ments affect the calibration very little,
if at all.

When it is known that an instru-
ment is out of calibration, but the
manufacturers are unable to overhaul
it owing to their war commitments,
then the oscillator readings should be
compared with those from one which
is known to be up to standard aund
which could be borrowed for an even-
ing while tests are carried out. It is
not necessary to take a great number
of readings and to prepare new charts.
Just a few of the most-used calibra-
tion points should be compared and a
note made on the existing chart as to
the error at that point. This can then
be allowed for svhenever the oscillator
is used.

It has not been possible in this short
series of articles to cover every point
concerning  service equipment and
accessories about which the beginner
would like to have information. It is
hoped, however, that the ‘articles have
been of value to newcomers and will
have helped them to overcome their
initial lack of confidénce in handling
gervice equipnmient and assisted them
to obtain a better understanding of
their work.
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LETTERS to

the EDITOR

The Editor Does Not Necessarily Endorse the

Opinions of His Correspondents

Compulsory Interference

Suppression

- SUBMIT that the time for the

authorities to introduce compul-
sory ignition interference suppression is
now. I understand that most Service
vehicles are already suppressed, and
so no difficulty would arise about them
when they pass into civilian use after
the war. So far as private cars are
concerned, many are laid up, and so
the hardship imposed would be less
than in peacetime.

Compulsory suppression is desirable
not only in the interests of television
—when it restarts after the war—but
to give a fair chance for new uses for
short and ultra-short waves to be de-
veloped.

“SERVICE ENGINEER.”

Tunbridge Wells. :

Standardisation

I HAVE just read with interest

“ Diallist’s*’ comments upon the
differences that exist between English
and American wire gauges, drill sizes,
etc.

I am in complete agreement with
his suggested proposals, but would
point’out that his conclusions regard-
ing the use of the “ jar”’ as a measure
of capacity are not guite correct.

In this comnection 1 would refer

" your contributor to a paragraph of the
Prefatory Note to the 1940 edition of
the ‘‘Admiralty Handbook of Wireless
Telegraphy,”” where it is stated: ‘“In
order to bring the unit of capacity into
line with commercial practice, the use
of the jar as the Service unit of capa-
city has been discontinued (A.F.O.
1552/37). It is to be considered as
obsolescent for a few years, the farad
and its sub-multiples gradually replac-

ing it as the practical unit of capacity

for standard use in the Service.”’
Incidentally, while on this question
of standardisation, only a very small
though extremely useful addition need
be made to the English Standard Re-
sistor Colour Code to bring it into line
with its American counterpart. I refer
here to the ‘““dot’’ system of addi-
tional ““O’s.”” Whereas. the British
system does not extend any further
than six noughts, indicated by a blue
"dot, the American system includes up
to nine noughts indicated by a white

dot. Admittedly this is merely a
minor point, but it is only by attend-
ing to all these small differences that
the complete alignment of the British
and American standards can be
brought about. K. BEAUCHAMP.
Stoke, Coventry. :

-Receiver Servicing

IF I may be permitted™o make some

comments on the letters of Messrs.
Hosking and ““P. Q.”” in the Septem-
ber issue, I will refer especially to the
whole of the last sentence of Mr. Hos-
king’s letter and to the first of that of
“P. Q. The impression one gets is

“that they consider any criticism of the

practice of servicing and reference to
unethical behaviour ‘‘“ an unwarranted
attack”” on a pure aud blameless pro-
fession. To put it bluntly, this sounds,
to a fellow-professional, like uncon-
vincing cant.  Your correspondents
would hardly deny that there are
honest men and knaves in radio ser-
vicing, as in every other branch of
human affairs. The virtuous indigna-
tion of the honest men at any doubt
cast on the status and honour of their
profession affords, unfortunately, ex-
cellent cover for the knaves. 1 have
little doubt that a number of petty
profiteers will be very grateful to these
correspondents. They 'would, I feel,
have done better had they been less

zealous in displaying the particular in-

stances of their own probity and
quicker to admit frankly what every
technician knows—that the radio ser-
vice game, with its exceptional oppor-
tanities for profiting unethically by the
general public’s ignorance and the
absence, in this branch of commercial
radio, of discipline and organisation,
that strongly attract a certain type of
““Bbusiness ’ acumen, is far from clean.
They should urge the adoption of
obvious methods of cleansing it, to
lengthen this letter with expositions of
which _is hardly necessary. Their
attitude is, unfortunately, fairly com-
mon in commercial radio; I would
point out that so long as they perse-
vere in it, so long will incompetence
and unscrupulousness continue to ex-

ploit the protection it affords—to the-

disadvantage of the pockets and repu-
tations of honest men like thémselves.
W. H. CAZALY.
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Post-war Amateur
Transmission

HERE are my suggestions for licens-
ing conditions after the war.

Code test to be raised to 20 w.p.m.
It -will be a very poor operator who
cannot do 20 after the war. Mild
theory test at local P.O.

No ’phone tickets except for 35
metres.

No inter-G contacts except on 5 and
160 metres. ’

No high-power tickets.

To discourage piracy, no AA ftickets
and no transmitting valves to be seld
except on production of a licence.

Ten minutes to be maximum time
allowed for cach QSO, and time to he
shared according to the following time-
table. Iam assuming that, in addition
io the Gz, 3, 4, 5, 6, 8 call-sign pre-
fixes, we will have G1, 7 and ¢ after
the war.

Mondays: Gi, Gz, G3, G4, G5 sta-
tions usc only 40, 8o and 150 metres,
while G6, G7, G8, Gg use 5, 10 and
20 metres.

Tuesdays: Gi—j5 use 5, 10 and 20
metres, while G6—g use 40, 8o and
160 metres.  And so on for the remain-
ing weekdays.

On alternate Sundays Gz, 4, 6 and
8s would change round with G1, 3, 35,
7 and os in using the 40, 8o, 160 or
3, 10, 20-metre bands.

WILLIAM MORRIS ex G4HU,

Romiley, Cheshire.

Should Amateurs Know Morse?

WOULD like to add a few com-

ments on the letter in your Scep-
tember issue, by Mr. H. W. Haydon.
Serving as a radio operator at sea for
nearly three years before the war and
at present engaged on radio work of
national importance, I hope to take
out my hrst amateur radio licence at
the end of the war. 1 feel sure that
if morse qualifications are not made &
condition for obtaining a licence, then
the babel of pre-war days will be
increased ten-fold.

Regarding  your
first point that well-qualified and
scientific workers are barred {rom
obtaining a licence because they are
forced to learn morse, T would like to
mention that, together with a number
of schoolfellows, T succeeded in reach-
ing twelve words per minute when I
was only about thirteen years old, in a
period of about four months. Ii
schoglboys can achieve this, surcly’z a
qualified and therefore presumably
intelligent person can do as well if
not better.

For the second point that morse
should be abandoned as a nuisance,
surely your correspondent realises

correspondent’s
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that in the band-width of 10 kc/s
occupicd by a telephony transmitter
dealing with audio frequencies only up
to 5,000 ¢/s, at least ten CW transmit-
ters can be accommodated without
interference, providing a _suitable
-¢rystal band pass filter receiver -is
used. In view of the limited spec-
trum available for the large number
of amateurs, it looks as though it

would be better to condemn telephony.

rather than ‘Leleglaphv on the grounds
of being a nuisance.

I do not think that any experienced
operator would agree that the theoreti-
cal knowledge of radio is a sufficient
qualification for allowing the opera-
tion of a radio station. For proof
of this, I suggest that, when peace
returns, your correspondent listen
on any of the ‘‘shared’ commercial
bands and see the difficulty which an
inexperienced operator can unwit-
tingly cause.

Finally, should it at any time
become necessary for amateurs to
perform a service of national import-
ance in emergency, as they have so
often done in the United States, I
pity the poor operator who can only
read “phone’ trying to copyv an

urgent message with a howling gale .

or thunderstorm in progress.

No, I do hot think it is a question
as to whether there shall be ‘“ morse
or no morse,”” but more a question as
to whether our post-war amateurs
shall be efficient, competent and
skilled men, or whether thex shall be
a band of ‘‘chin- -waggers.”

“J.B. T.’

1\/ ORSE requires less power than
telephony and is more reliable
than the microphone when accuracy
is essential. We are all familiar with
the pitfalls of telephony due to mis-
understanding of pronunciation, with
consequent requests for repetition.
The international Morse code mini-

mises the difficulties of those with a
limited knowledge of foreign lan-
guages. To waive the morse qgualifi-

cation would limit the scope of the
R.S.G.B. and lessen the uselulness of
the P.M.G.’s licence.

Surely those who have attained a .

high standard of technical and scientfic

knowledge should not find it difacult
to qualify in morse.

C. G.

108, Nova; Drive, Glasgow,

WISDOM.
W.z.

Circuit Diagrams
HE sceretiveness regarding techni-
cal information that appears to
have been the ftraditional policy of
British domestic radio trade and in-
dus’iry has, I believe, been positively
harmful commercially (especially as
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regards foreign trade in British-made
apparatus) and certainly an unnecces-
sary nuisance to_ both amateur and
professional technicians who do not
actually work in pr own shops or fac-
tories. It is partly responsible, too, I
think, for the distressing amount of
technical ignorance that is being re-
vealed in the training establishinents
of the Services in this war. Admittedly,
the retailers have to obey the behests
of the manufacturers and wholesalers,
so it is not their fault that they with-
hold technical information from their
customers. But surely now is the time,
as never before, when the mystery
about domestic radio should be dis-
pelled by the issae, with each receiver
sold, of a plain circuit diagram and
table of technical data.
““ TECHNICIAN.”

Recording Blanks
IN response to my appeal (August

Wirveless World) for details of
methods of re-coating direct recording
blanks a number of letters has reached
me, amongst which I would particu-
larly acknowledge those of D. Elmore,
W. G. Corderoy and D. Roe.

Mr. W. H. Pierce, in the September
issue, has contributed a most informa-
tive description of a method of mak-
ing a gelatinous type blank, so I will
only offer suggestions for producing
blanks of the nitro-cellulose, i.e., so-
called cellulose-acetate, and synthetic
resin thermo-setting types.

For renovating cellulose-coated
blanks the following two methods have
met with some success: (1) High-grade
cellulose-thinners is applied liberally,
in a dust-free atmosphere, to the sur-
face of the used discs and, after a time,
the old grooves will collapse and if left
for about 24 hours a new surface is
produced. The results with this pro-
cess depend on the freedom from dust
and the evenness of the applications of
cellulose-thinners. (z) Pour a quantity
of amyl-acetate with a spot of cam-
phor on to the blank rotating at about
10 r.p.m. and then efface the old
grooves by radial movements with a
1-in. camel-hair brush. The blank is
then left on the turntable or placed on
the level clsewhere to cnable gravity
and surface tension to act in produc-
ing a new surface.

The following is an account of some
experiments in producing new syn-
thetic resin blanks, using glyptal or
alkvd type resins. The resin is ap-
plied in a suitable solvent to a plain
aluminivm or zinc base as the disc
rotates at about 5 r.p.m. in a horizon-
tal plane.
until the laver has air-dried and Wil‘
no longer ““run’’ and is *‘ tack-free.’
The grooves can then he cut in the

This rotation is continued"
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The *‘Fluxite Quins”’ at work

( FLvrre
St MOLIFIES gu_

| Sazae“.kmc‘

“Thete’s a loud speaker round about ’ere -
That keeps saying things mighty queer,
I've just fixed that set
With FLUXITE and yet—
There it goes! Once again !
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 leadimg engineers and
manufacturers. Of Ironmongers—in

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

Ask to see the FLUXITE SMALL-
SPACE SOLDERING SET—compact
but substantial—complete with full
instructions, 7/8.

Can you hear?”

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 will
NOT keep round and true unless the
spokes are tied with fine wire at the cross-
ings AND SOLDERED. This makes
a much stronger wheel. It s simple—with

FLUXITE—but IMPORTANT.

THE FLUXITE GUN

is always ready to put Fluxite on the
soldering job instantly. A Tistle
pressure places the right quantity on
the right spot and one charging lasts
for ages. Price
1/6, or flled 2/6.

FLUXITE LTD.
(Dept. W.W,),
BERMONDSEY
STREET, 5.E.x

ALL MECHANICS WILL m\vr\

FLUXITE

IT SIMPLIFIES AZLL SOLDERING

R
LT E PP TIPS TP
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I;etters to the Editor—

Jayer and subsequently hardened by ‘

baking.

Two glyptal resins, Paralac 200t
and 3101, of Imperial Chemical Indus-
tries, Ltd., have been fried. With
Paralac 2001 it was found necessary
to dilute the material ('1 50 per cent.
solution of solid resin in *‘ Cellosolve *’)
with an equal bulk of diluent, such as
a mixture of equal parts of methylated
spirit and toluene, or equal parts of
butyl alcohol and xyléne. Taking the
figure of 50 per cent. solid resin in the
original solution-it is possible to calcu-
late the volume of diluted solution re-
quired to give a dried layer 0.005 to
o.007in. thick on any size blank. The
air-drying process is unfortunately a
tengthy one as it takes two or three
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weeks before the surface iz absolutely
““tack-free  and hard enough for cut-
ting, after which it can be ' stoved ™’
for one hour at 120 to 125 deg. C.,
when a hard permanent surface is pro-
duced.

Paralac 3101 is slightly less viscous
than the 2001 but it still requires the
same diluent.  The pleliminary air-
drying may be accelerated in  both
cases by a short bake at around roo
deg. C., but great care must be taken
to ensure that the surface is not
allowed to harden too much. It should
be noted that unnecessarily thick films
of lacquer are not satisfactory as
bubbles forin during the baking and
spoil the surface.

DONALD W.

ALDQOUS.
Torquay, Devon. ’

RANDOM RADIATIONS

Wire and Watts

’I‘ILL the other day I'd no idea how

hard it was to get some kinds ol

wire just now. T wanted two or three
ounces of No. 34 euamelled copper
wire to rewind the small induction
motor of an clectric fan. DCC in that
gauge I had in - plenty; but that
wouldn’t do, for it occupied too much
space. The bakelite case surrounding
the motor is so small that you can’t
get enotgh turns on to the coils unless
enamelled wire is used. I've tried
shop after shop without success and
given it up as a bad job. Bat there’s
a way out of the difficulty, which you
may-find useful if a fan or other small
domestic appliance of yours becomes
a casualty. This particular fan is of
American make. The case is marked
¢ 200-250 volts. Current 0.4 amp.”
Now, it struck both the Signals Instru-
ment Mechanic, who was doing the job
for me, and myself that 8o-100 watts
was a pretty large ration for a small
fan and that o.4 ampere was more
than was good for No. 34 wire. We
resolved to do some experimenting,
and what we found was this: Coils
wound with No. 32 wire could be
made to contain sufficient furns for
the efficient working of the motor, but,
naturally, they heated up too much,
owing to the heavier current passed.
Therefore an ordinary lampholder was
wired in series with the fan motor and
lamps of various wattage were tried.
To our surprise, we found that the fan
would run at adequate speed (and
keep perfectly cool} with a 6o-watt
lamp in series., One concludes that
some, at any rate, of the smaller and

_ formation ;

By *“DIALLIST”

cheaper American-made fans pass far

more current than is necessary and

burn out—I've had more than one
that met its end in this way-—because
the load is too heavy for the windings.
When I get the time T'm going to
malke experiments with the series
lamp and other fans. I you don’t

want the light of the lamp you can

always paint the bulb over with black
japan enamel and regard it purely as
a resistor,

Butting In

HE antics of the fellow who daily
messes up the transmissions of the

Deutschlandsender have been  most
amusing.  Doubtless you’ve™ heard
him at work. One presumes that

Moscow No. 1 must be used for the
purpose, though I have no certain in-
Russia may well have
several stations whose power can be
increased, when the need arises, o a
formidable figure. Whatever else the
interrupter may have accomplished,
he has certainly made the German
broadcasting authorities do a bit of
thinking and has largelv succeeded
in spoiling their long-wave pro-
grammes as serious entertainments.
The musical programmes at the time
of writing are extraordinary affairs:
without an instant’s pause, a singer
succeeds a pianist and an orchestra the
singer. If any hitch gives an interval
of more than a second or two the voice
that has. now become so famous chips
in with one of hm pointed remarks.
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Dyed-in-the-Wool
ECENTLY one of the officers who
are my accomplices in the present
job of work fell sick. As we were
already short-handed, I put in for a
stop-gap to help us out. Through
came a telegram that Lieutenant Old-
sweat had been attached to my estab-
lishment for all purposes and ordered’
to report to me for duty forthwith.
And late on a dark and rainy night
he turned up, having travelled more
than a hundre.. miles in one of those
blessed ‘‘utility * light vans that so
well earn their name. Grand fellow,
long row of medal ribbons, keen as
mustard. When I'd given him an out-
line of the work he’d have to do we
went over to the mess, and the Mess’
waiter was commanded to ‘‘bring
out the Bass.” (Yes, we had a few
precious bottles.) At that moment the
telephone rang. Signals officer asking
if wircless communications were satis-
factory. What my newly joined officer
heard as, my end of the conversation

was something  like this: ““TField
strength at —— is hopeless . . . if
you’ll raise that aerial at —— to 60ft.,
I believe you’ll do it. . . . Yes, but

what about sticking in an extra ampli-
fying valve?”” When I hung up, my
latest acquisition enquired, with a
knowing look in his eye, whether T
was a wireless man. ‘* Guilty,” sez1;
“and you? 7 I learned that he was
a real old dyed-in-the-wool radio
fanatic. Made his own variable con-
densers (any of you remember the tip
for straightening out the vanes when
you’d cut them out with a pair of tin-
snips, by using a nearly red-hot flat-
iron?}, valve holders and grid leaks in
the days when such things, if obtain-
able at all, cost certainly their weight
in silver.

Chinwagging

With a start like that we natur-
ally got down to real wireless tallk,
and presently I found that he was
amongst the keenest of keen DXers.
A further discovery was that he was
a  correspondent of mine of many
years' standing. I didn t let on at
first that I was “ Diallist,”” though at
length it had to come out Anyhow,
we had the most soul-satisfying chin-
wag on wireless—a real joy after
months spent without meeting any
genuine long-distance enthuslact This
was the prelude to many other jolly
talks and to some amusing adventures
on the short waves with the  only
receiver available—an “‘all-wave ™’
broadcast set, with the coarsest of
coarse tuning arrangements on its SW
band. Like so many old hands, he’'d
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built every receiver he’d ever used
until a short time before the war broke
out. So had I, and we discussed the
respective merits of heaps of famous
Wireless World sets that we’d made up
—and, of course, improved upon !

- m -

Improvements !

TALKIN G of improvements reminds
L me of a very unkind cut once de-
livered to me, At the request of her
farnily, I once designed and had made
up for an old lady a completely fool-
proof set that really did deliver the
goods in the shape of two alternative
programmes, but could not be made to
commit the then unforgivable sin of
interfering with neighbours’ rcception
by causing squeals; it couldn’t ener-
gise its own aerial because it was so
designed that it was impossible to
make it oscillate. The only controls
were two switches. One turned the
set on; the other, if in one position,
brought in Station A at fine strength.
In the other position it caused the
alternative Station B to come in
equally well.  Some months later
friends whe lived near the old lady
complained bitterly that she was ruin-
ing . their reception’ by producing
squeals that ran up and down the
musical scale interminably. ‘‘Impos-
sible,”” I said; “‘she couldn’t do it
with her set if she tried.”” I thought,
though, that I might as well investi-
gate, and did so. I found that a week
or two before the set had packed up—
a burnt-out valve, I learned later—
and that, ‘‘ not liking to trouble me,”’
the old lady had called in a local ser-

Wireless
World

vice man. He had at once procceded
to “"improve’’ the set by adding («)
a tuning arrangement to enable the
whole MW band to be covered, and
(b) a reaction control knob. The set
had thus become far from foolproof,
and the dear old soul had been playing
the dickens with reception in the
vicinity by her misguided endeavours
to find the ‘‘silent point between
squeals.”” I had the set put back
again to its original ferm, and all was
well. But I wonder how many re-
ceivers have been ruined by the
‘“imprevements’’ made in.them by
enthusiasts whose keenness on results
outran their skill as designers!

The Wireless Industry

NEW moving-coil microphone' has
been introduced by the General
Flectric Co., Ltd., Magnet House, Kings-
way, London, W.C.2. It is housed in a
sloping desk cabinet with a control key
and is eminently suitable for message-
broadeast centres.  The impedance is 15
chms and the list price is £4 4s.
N

W. T. Henley’s Telegraph Works Co.,
Ltd., Milton Court, Westcott, Dorking,
Surrey, announce that owing to restric-
tions in the supply of materials the
““Handyman’ 05-watt ‘*Solon’’ elec-
tric soldering iron has been withdrawn.
Industrial models, including 65, 125 and
240 watt types, are still available.

. < < <

A second (revised) edition of the
brochure describing the HS1/HS2 trans-
mitter has been issued by Standard
Telephones and Cables, Ltd., Connaught
House, Aldwych, London, W.C.z2.

i
t
BOOKS ON WIRELESS ?
i
issued in conjunction with * The Wireless World " !
Net By
Price Post
“ FOUNDATIONS OF WIRELESS,” by A. L. M. Sowerby,
M.Sc. Third Edition revised by M. G. Scrogg:e B.Sc., N
AMJIE.E. 6/~ 6/6 !
“ RADIO LABORATORY HANDBOOK a4 bv ‘\I G bcrogg:e, ;
B.Sc., A M.ILE.E. Second Edition Revised and Enlarged . 10/6 11/1- :
‘“ WIRELESS SERVICING MANUAL,” by W. T. Cockmg, i
A.M.LE.E. Sixth Edition Revised and Enlarged ... 6/~ 6/6
“ HANDBOOK OF TECHNICAL INSTRUCTION F()R
WIRELESS TELEGRAPHISTS,” by H. M. Dowsett,
M.1.E.E., F.Inst. P., M.Inst.R.E. Seventh Edition in !
preparation . 25/- 25/9
* WIRELESS DIRECTION I'INDING i by R. Keen, B Eng .
Hons, Sheffield, A.M.I.E,E, Third Edition ... 25/~ 25/9
i “ RADIC DATA CHARTS,” by R.T. Beatty, M.A., B. E D. Sc.
H Second Edition 4/6 4/11
i “ TELEVISION RECEIVING EQUIPMLNT ” by W T. Cockmg,
A.M.LE.E. 8/6 9/«
* RADIO INTERFEREN(,.E bUPPRLSSION v by Gordon
W. Ingram, B.Sc. . . 5/« 5/4 t
* LEARNING MORSE."” Elghth Ldltlon . od. 7id.
‘“ RADIO DESIGNER’S HA\DBOOK,” deted by K. Lang(ond
Smith, B.Sc., B.E . 8/6 9/1 N
“THE WIRELESS WORLD ” GREAT CIRCLF PROJ hc-
TION MAP v 2/~ 2/3
Obtamable from Leadmg Booksellers and Ratlway
Bookstalls or by post (remittance with order) from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
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VORTEXION

50w. AMPLIFIER GHASSIS

A pair of matched 6L6%s with 10 per cent, Degative fecd-buck ts 5t i
in tbz, output stage, anl the separate HT supplies to the anode d]l\l
screen have better than 4 per cent. regulation, while o separate
rectifier provides bias.

The 6L6’s are driven by a 6F6 tricde connected through a drive:
transformer incorporating feed-back, This is preceded by a- 6N7,
electronic mixing for pick-up and microphone. The addltlonal
GP5 operating as first stage on microphone only is suitable for any
microphone. A tone control is filted and the large eight-section
output tramsformer is available in three types:—2-8-15-30 ohms;
4-15-30-60 ohms or 15-60-125-250) ohms. These cutput lines can bz
matched using all sections of windings and will deliver the full responsz
(40-18,000 c¢fs) to the loud speakers with extremely low overall

harmonic distortion.
£17 10 0

CHASSIS with valves and plugs, ......oovveeans
Goodmans P.A, Speakers in stock.

Papier Mache Horn Speakers.................. £6 6 0
Moving Coil Microphones ..........oooiven... £5 5 O
Chromium Microphone Stands from ... ... ... . 15 0

Many thousands already in use
i5w. AC & 12-VOLT DC AMPLIFIER

TYPe CP20

This smali Portable Amplifier operatmg either from. AG
mains or 12-volt battery, was tested by ‘* THE WIRELESS
WORLD,” October 1st, 1937, and has proved so popular
that at. Cust it r ins unallered except
that the ouiput has Been mcreased {o 17.2 watts and the
battery consumption lowered to 6 amperes. Read what
“The Wireless World * said :—

“During tests an output of 14.7 watts was obtamed without any
trace of distortion so that the rating of 15 watis is quite justified.
The measured response shows an upper limit of 18,000 cfs and
lower of 30 ¢/s, Its performarnce is exceptionally good Another
outstanding feature is its exceptionally low hum level when AC
operated even without an carth connectlon, In order to obtain
the maximum undistorted output, an input to the microphone juck
of 0.037 volt was required. The two independent velume controls
enabl: one to adjust the gain of the amplifier for ihe same powe:
output from both sources, as well as superimiposc one on the otheo
or fade out onc and bring the other up to full volume. The secondary
of the output tmnsformcr istapped for loud speakers or line impedanc.s

of 4, 7.5 and 15 okms.”  Prices :
AC and 12-volt CHASSIS with valves, ete. ...... %12 12 O
AC only CHASSIS with valves, ete. .....rer... 208 18 6

Gauze Case for either chassis, 12/6 extra.
Plus £0% War Increase,
Del.very : Prompt delivery on

= Priorily 1A " orders:

Vortexion Ltd., 257, The Broadway,
wimbledon, $.W.19. ’Phone: LIBerty 2814




#

The Wireless World, Oclober, 194%

RECENT INVENTIONS

. A Monthly Selection of the More Interesting Radio Devel&pments

PHASE-ADJUSTING CIRCUITS
CURRENT {ed to the terminals T,
Tr is split belween the two branch

‘gircuits L, R, LA, C and Ci, Ri, LB,~

Cz respectively. 1f the values of L and
C1 are suitably chosen, and the con-
densers C and C2 correctly set, the cur-
* rents flowing in the two circuits can be
brought into phase quadrature. The two
amplitudes can also be mude cqual by
equating the values of the reactances.
Finally, if R is made equal to the induc-
tive and capacitive reactances, the iwo
currents  will remain  substantially in
phase quadrature over a comparatively
wide variation of the input frequency.

T1o -—_=L

Method of counteracting interference
from nearby transmitters.

The two coils LA and L1 are setat right-
angles to each other, as in a goniometer,
so that a rotating field is set up between
them. An output current of any desired
phase relation can then be drawn off
from a pick-up coil S pivotally mounted
between the two field coils LA and LB.

If, for instance, the terminals T, Tz
are fed by a voltage tapped off from the
oscillatory circuit of a transmitter, the
voltage derived from the coil § can be
injected into the circuits of a nearby re-
celver, so as to neutralise or balance-out
any direct interference both as regards
amplitude and phase.

Marconi’s Wireless Telegraph Co., Lid.
(dssignees of W. van B. Robertsy. Con-
vention date (U.S.A.) July 3oth, 1938.
No. 530407.

PUSH-BUTTON ADAPTER

A NUMBER of units, cach designed
i for a preselected wavelength, are
compactly housed in a thin flat box,
which is then attached to one of the
walls—or preferably below the. base of
the cabinet of a standard. wireless re-
ceiver, so as to adapt the latter for
push-button tuning. The connections
necessary . to substitute one or other of

the fixed elements in place of the ordin- ~

ary tuning condenser of the sct are taken
from the top of the adapter and through
the bottom of the cabinet.
The particular unit to be inserted in
o

circuit is controlled by a series of buttons
mounted on the forward edge of the
adapter box. Onc of the buttons brings
the variable tuning condenser into circuit

when it is desired to use ordinary manual

control. Each of the switch-tuned ele-
ments is made semi-variable so that the

-selected wavelength can be adjusted as

desired.
Telefunken Co. Convention date (Ger-
many) May 6th, 1938. No. 528016.

«

PREVENTING “FLUTTER"”

IN a multi-band superhet set, where
the local oscillator valve is supplied
from the same anode-voltage source as
the audio-frequency amplifier, there is a
noticeable tendency, particularly when
using the set for short-wave reception,
for interaction to occur between the two
valves in question, and to result in an
undesirable ‘* fluttering ”’ of the oscil-
lator valve. This can, in practice, be
prevented by inserting suitable filter cir-
cuits in the anode-supply, but since it is

snecessary to use large-value condensers

of the electrolytic type the remedy is an
expensive one.

As an alternative it is now proposed
to use a two-stage AF amplifier and to
couple the stages together by a circuit
which produces a ‘different phase-shift as
the signals fall above or below a certain
critical frequency. There is a common
cathode impedance, and the arrangement
is such that for signals above a particular
frequency the feedback is positive, whilst

AERJIAL COUPLINGS
\ HEN a receiver is coupled to an
aerial of the so-called anti-static

" type threough a transmission line, it is

difficult te match the impedance of the
line to that of the aerial over a wide
band of frequencies—covering say the
short, medium and long waves—without
using a complex and expensive form of
coupling network.

According to the invention, the usnal
two-wire feed line is replaced by two
similar pairs of feeders. One  two-wire
feeder is coupled direclly to the long-
wave coil in the aerial circuit, and the
other two-wire feeder is coupled directly
to the medium-wave aerial coil. The
short-#ave coupling is made through a
““phantom ”’  circuit which is tapped
across the mid-points of the primary coils
of the two separate feeders.  The *“ phan-
tom "’ circuit can be coupled either to &
short-wave aerial coil, or to a separate
dipole aerial. The arrangement ensures
a matched impedance coapling on all
three wave-bands. :

Philips Lamps, Ltd., and J. B. Kaye..
Application dale June 30ih, 1939. No.
530220.

“SCRAMBLED ** TELEVISION

THE Figure shows a television trans-
mitter in which the picture to be
transmitted is focused on to the sensitive
screen S of a cathode-ray tube T, where
it is scanned by the electron beam from
the gun of the tube. An auxiliary
cathode-ray tube A is, however, used to

Y

for signals helow that frequency the feed-
back is negative. This provides a
stabilised circuit free from the defect
first mentioned.

Marconi’s Wireless Telegraph Co., Lid.
(Assignees of M. C. Jones). Convention
date (U.S.A.} April 30ih, 1938. No.
528032.

.qll

Arrangement for
“scrambling
television
transmissions,

impart a certain irregularity to the scan-
ning process, which, in effect, renders
the transmission secret except to a pro-
perly. equipped receiver. ‘

The beam of the auxiliary tube A is
controlled by the time-base unit B so as
to scan a control plate P. This is marked
with lines which are irregularly spaced
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in a predetermined pattern. The spacing
of the lines, in turn, controls the im-
pulses sent by a photo-electric cell C to
the time-base unit Br which is coupled
to the deflecting plates D of the trans-
mitting tube T. The result is that the
line synchronising signals are not radiated
regularly but follow the deliberately im-
posed pattern on the plate P. Such

signals will be secret except to a receiver .

fitted with a duplicate of the control
plate used in transmission.

Scophony, Ltd., and A. H. Rosenthal.
Application date March 6ih and 17i0,
1939. No. 530770.

~

RADIO COMPASS

T\VO pairs of directive aerials, set at
4 right-angles to cach other, "~ arc
coupled through phase-splitting circuits
to a cathode-ray indicator. The signal
from a non-directive acrial is added, in
known fashion, to produce a rotating
cardioid response on the fluorescent
screen.  Simultaneously, inipulses de-
rived through frequency changers from
a master oscillator are applicd to the
control electrode of the indicator tube,
and serve to mark out radial divisions
corresponding to the normal marking of
a compass scale on the same iluorescent
screen, so that the latter shows the com-
pass bearing of the incoming signal.

Marconi’s Wireless Telegraph Co.,
Lid. (Assignees of D. G. C. Luck). Con-
vention date (U1.5.4.) 30th June, 1938.
No. 530979.

PIEZO-ELECTRIC OSCILLATORS
FOR generating frequencies of the
-4 order of 500 kc/s the cube type of
crystal is generally superior to the plate
type, particularly when high stability in
spite of tempcerature changes is a chief
consideration. The usual arrangement is
to use the crvstal to control a two-stage
relaxation-oscillator, but this sometimes
gives trouble by producing parasitic
oscillations, particularly when used in
connection with a bank of crystals to
be switched from one operating fre-
quency to another.

© " According to the invention, improved
stability is obtained by using the crystal
to control 2 single valve-oscillator of the
cathode-coupled type, i.e., one in which
the anode is reactively coupled to the
cathode instead of to the grid of ihe
valve. The control crystal is inserted
in scries with a balanciug condenscr, be-
tween the ancde of the valve and earth,
so that it is in parallel with the tuned
back-coupling circuit.  One of the
crystal electredes is connected to the
grid, the other to the anode or to carth.

Marconi’s Wireless Telegraph Co.,
Lid., and G. P. Parker. Applicalion
date [uly :1z2th, 1939. No. 531039.

The British ahstracts published here
are prepared with the permission
of the Controiler 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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S DEPEND..

BULGIN
SWITCHES

The best Radio and small

Electrical Switches in the
world. Every one is the
finest of its class,and the best
for any job. Snap-action,:
low and constant contact
resistance, reliable perform- .
ance for tens of thousands
of operations: all these are
permanent characteristics.

- REGI E D
A. F. BULGIN & CO. LT

wholly dependent on

PARTS. ...

~ IN countless instances quite in-
tricate pieces of apparatus are

the proved

%
reputation and reliability of their

component parts.

All products from the House of Bulgin

are pre-eminent for superior design

and workmanship, and every article

bearing our Trade Mark has to pass

exacting and exhaustive tests during

the course of its production.

That is why every manufacturer of

important standing incorporates Bulgin

ALWAYS DEPEND ON

A TRADE s
D., BY-PASS

‘Components.

RD., BARKING, ESSEX. -

Telephone: RIPPLEWAY 3474 (4 lines).

"
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~ UNBIASED

Thane of Cawdor

LIKE most other people, my time

and that of my fellow scientists
is largely occupied nowadays in dig-
ging for victory, although naturally
our digging does not consist of actual
delving into the soil like the unlet-
tered masses, but of probing into the
secrets of mature behind the locked
doors of our laboratories. Since the
only difference between an onion and
a lump of coal lies in the number and
arrangement of the cléctrons which
" constitute their respective atoms, it is
not unnatural that many of the more
prominent workers in the ficld which
may be termed higher electronics are
devoting their attention. to this
wmethod of producing this offensively
indigestible vegetable.

Such. research work is not for me,
however, as, whatever my faults, [
have never been a slave to my
stomach, and my digging for victory
is on an altogether higher planc. It
is, for obvious reasons, quite impos-
sible for me to talk about my work.
Modesty would forbid - even if the
censor didn’t. You will, however,
learn all about my doings when the
honours list comes out at the con-
clusion of the-war. It is not for me
to say what honours will he bestowed
on this or .that person who has
laboured in the wircless vineyard, but

other pcople are not so cautious, and
I am a little perturbed at a report
which reached mc the other day to
the eflect that Mrs. Free Grid has
becn seen seated before a mirror in
the salon of a well-known Bond Street
jewellers, trying on coroncts.

It is not the fact of her trying on
coronets that worries me so much,
but from the information 1 have re-
ceived it appears that she has set her
heart on one ornamented with straw-
herry leaves. Women are ignorant as
well as obstinate creatures, and I can

member  of  the

By FREE GRID

scarccly think that she can be aware
of the fact that strawberry leaves are
almost as strictly reserved as mem-
bership -of the Jockey Club or the
R.Y.S. I scarcely know what to do
about it, and yet if I don’t do some-
thing I shall eventually find myself
in ‘a serious mess, for Mrs. Free Grid's
ambitions have much in common
with those of the late-lamentied Lady
Macbeth. To quote the words of S.
Walker, Esqg., *“ What would you do
about it, chums?’

Modern Methods of
Mastering Morse

I WAS intensely interested in the

article published in the June issuc
of this usually staid and sober journal
in which it was stated that one
method of improving your morse speed
was 1o get slightly drunk.®  Needless
10 say, I lost no time in ringing up
the Editor fo,ask if special classes
were being arranged. I obtained very
little satisfaction, however, as, judg-
ing by the somewhat incoherent reply
which T received, he was pre-occupied
by the full-time task of improving his
morse.

I, therefore, determined to put the
idea into practice without delay to
sec whether there was anything in it,
and Jooked about for a few pupils on
whom to experiment. Being a leading
local  temperance
society I could not very well experi-
ment in my own neighbourhood, and
so I armed myself with a key and
buzzer and sct forth in my car—
using my basic ration, of course—for
the West End of London, and was
soon explaining matters in the private
room of the proprictor of several well-
known night clubs and bottle-party
rendezvous.

He proved very enthusiastic about
the whole idea, and gladly gave me
the free run of his establishments. -1
was, however, rather startled a few
nights later to find that several of
his places which had been incurring
black looks from the police had been
renamed, and were now known as
“Morse Schools,” and bore such
legends as ““ Tuition by the latest
method advocated by The Wireless
World "’ ; *" Learn morse and help your
Country.”

*The Psychological, Pause, page 162,
June, 194x.

.thoroughly

The Wireless World, Oclober, 1941

I ventured a mild protest, but the
proprietor speedily  reassured me
that no drunkenness beyond the
““slightly " advocated in T/he Wireless
World would be permitted, and pro-
mised to take six full-page advertise-
ments in next month’s, issue to stress
this point. It was, 1 f{fear, this
uuscientific  “* slightly ”’
which was the eventual cause of all
the subsequent trouble with the
police, and T am surprised at-The
Wireless World using it instead of
stating” so many ‘‘ microfalstaffs”’ or
whatever is the unit of drunkenness;
to my mind it is equally as slipshod
as defining the mnoise of a loud-
speaker as “‘ ever so loud’ instead of
stating a definite number of phons.:

This gross lapse on the part of this
journal makes me almost ashamed of
my Wircless World tie, and 1 have

been in two minds whether to do as
I did with my German Orders and

A Morse Instructress,

decorations at the outbreak of war,
and return it to the Editor. I would ~

indeed ‘do so if I thought there was a
chance of my getting back the
eighteenpence I paid him for it. As
it is, I have been going about ]ater
with my new autumn overcoat (16
coupons) buttoned up to the neck in
order to hide it.

All went well for a few evenings
untit certain people began to {eel that
they wanted to get bevond the begin-
ners’ stage and to make a spurt for- -
ward iun their speed. Iven then all
might have been well if one of the
more ardent pupils had not suggested
that the electric horn of a car was
an ideal morse buzzer, with the result
that all .the members of the niore
advanced class in one of these mnoc-
turnal ** Morse Schools ™’ went career-
ing wildly through the West End in
their cars morsing franticaily to each
other with their horns. One can
hardly blame the police for the strong
action which they took in the matter.
But, as I have alreadv hinted, the
real cause of the whole unsavoury
business is to be found in other and
more august quarters. :
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Due to the partial destruction of our premises by

accidental fire, we regret we are not able to accept

orders at present.

The situation is well in hand and we expect to be

production again during the next few months.

GOODMANS

MAKERS OF HIGH GRADE LOUDSPEAKERS

GOODMANS INDUSTRIES, LTD., Lancelot Road, Wembley, Middiesex: Phone: WEMbley 400! (5 lines). K

a
Nk B o L L

The ideal protective garment
for female workers, a smart
practical bib and brace overall
sin heavy drill. Strong and
durable,with adjustable straps
and useful ‘pockets. Stocked
in all sizes in shades of Khaki,
Bottle, Brown and Navy.

This and severa' other types
canbe seenzt our Showrooms,

39, Cheapside E.C.2.

Treat yourself to
this new radio

experience. . . . .

If it hadn’t been for the war, you
might to-day be the proud owner
of a new radio—enjoying a fresh
thriil from your listening. Well,
here’s an idea. For a fraction of
the cost of a new set you can get
one of the latest Stentorian Extension Speakers. Install
it in any room you like and
then listen critically. The
fine balance of tone, the
vivid clarity of reproduction
will delight you.

it will give you a fresh
interest to your listening
and a new pride in your
home.

Strong, peaked capsas worn
by model (cen:re) give full
protection to hair and
thus conform with B.O.T.
regulations. On left is
shown similar peaked cap
fitted with net top, cool
and comfortable but con-
trolling a!l strands of hair.
(Above) Mob cap or beret
style, fitted elas band,
glvmg sense of secBrity and

Nl 9 Stentorian

THE PERFECT EXTRASPEAKER FOR ANY SET
W ASH- ROAD WHITELEY ELECTRICAL RADIO. €O, LTD,, ‘MANSFIELD, NOTTS,

e STRATFORDm

Ask your dealer for a
demonstration.

Colyne
Modehs Jrom- 21 G
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—>PREMIER RADIO <

DE LUXE S.W. KITS Please Note.—All Short-wave Kits| PREMIER 1941 "'G%%DEUTY AMPLIFIER

Complete Kit, including all Valves, coils, wiring include Purchase Tax.
diagrams aud lucid instructions for building and

Each Kit is complete with ready drilled chassis, selected
A.C. RECEIVER componentsd, specinliy matched valves and full diagrams and

workin, Each Kit supplied with a steel Chassis, NEW PREMIER S.W. 5
Panel and plugn collé fo tune from 13 to 170 || In response to many requests we have now | | Metruction g
metres. produced an A.C. version of the popular Premier Tested
1-Valve Short-Wave Receiver or Adaptor Kit 24/6 Short Wave S§G3 Kit. GCircuit : Pentode H.F. 4-watl A.C, Amplifler ......... .. £311 6
1-Valve Short-Wave Superhet Converter Kit 28/— || Stage, Pentode Detector, Pentode Output, and || f10-watt A.C. /Dt Amplitler - £7.9 0
2-Valve Short-Wave Receiver Kit ............ 35/6 F.W. Rectifier. 200-250 v. A.C. Operation. Built- "I’!lnzk Elr'?ekle Steel Cabinet, 17/6 extnfg g0
Utility Micro Dials, direct and 1001 6/6 in Power Pack. Hum-free operation. For use ¥ h

y b CIREE: e 2 DS Beeeeoa with Phones-or P.M. Speaker. MAINS TRANSFORMERS

Complete Kit of Parts with drilled chassis, all

H f & Wire-ends. AH L.T. Windings Centre Tapped.
components, Plug-in Coils covering 13-170 metres, 3 5
SHORT-WAVE CONDENSERS & valves and full instructions PG 6 || 20 Daammamm IR e
Trolitul insulation. Certified superior to ceramic. ;m:( CIrCUIIS ety . NN 100 K't. 24} . M SP. 300 e
All-brass construction. Easily ganged. avery) Version also ava,lylablo_z, 0 4/15/4. | sp. 301 300-300 150 v 28a. 1y, 02
15 mmfd. ...... 2/a 100 mmfd. ... 3/- e J’L’r’;"";‘id“"fg‘;m:gf ihey, wape g 0 ‘4;:)0 USEAEL | I 17/4
. o . m.a,

25 mmfd. ... 2/6 160 m.mfd. ... 3/7 See full Test Report, pp. 492-3, December issue. 2.3a . 18-

40 m.mfd. ...... 2/6 250 m.mfd. ... 4/- Send for details. SP. 350B 300 3;2‘ 100m.a, 4 v.2-3u, 4V. 234, o
AV BB cerennnnieean -

SP. 351  330-350v. 10 m.a, 4 v. 1-2a., 4 v. 2-3a,,

PREMIER SMOOTH!NG CHOKES . 17/4

ELECTROLYTIC CONDENSERS Type current Henrys Prices | sP. 351 7
16 4 24 525 v. Can. Neg., small type, 7/6 ; 25 mfd. |C 40/500 0 MA  20-34 H ’:00 ohms 6/- 22/-

25 volt, 1/6 ; 15 mfd. 100 volt, 1/3 ;8 mid. 125 volt |C 60/180 G() MA 8H 180 ohms 6/- | SP.352 3 18
tubular, 1/6. C 60/400 60MA 2534 H 400chms B8 | b 11 tuosoo .60 m, s Ta AV A aR1

Rothermel Xtal Pick-up Heads, fit any Tone Arm,34/9. c 100; 1“0 R}‘\ ;g:gg H gﬁ : 1gll§ Auto Transformers. ystep Lzp ;Ii glo“ nm 1110325 f. to 20{:;
m 50v. 30mA. 0L O0M, HO0Ch 230 or 230 v. AL~ § L1174 125 watts, 15/~ ; 25
bl ey (R k00 gutpos 36/6 C 150/185 150 MA  20-34 H * 1850ohms  15/4 “mﬂf é%o-r 2L PITE 2 E

ditto, with 2v. half charge, 46/6. 20, -

Potentiometers, all res., 3/6 ; ditto, with Switch, 4/6. g%ﬂ‘ﬁg Pk P HE S '2*3;: LT. Transformers, il C.T. -
PREMIER MICROPHONES PREMIER BATTERY CHARGERS BOR' ||| g=vma. - Hﬁ 1118'3

Transverse-Current Mike. High grade large output A.C. " q Push-Pull Driver Transformers €/6

unit. Response 45-7,500 cycles. Low hiss level, 23/-. Westinghouse Re“'ﬁ""“" comple e and ready for use | Univessal Output Transtormers, 11 . Ningle or

Moving Coil Mike. Pérmanent magnet model | T charge : 6 volts at 1 amp. 26/— |, PushPoll..................cooounnn.. . . 6/6

requiring no energising. Response 90-5,200 cycles. | 2 Volts at } amp. 13/4 12 volts at 1 amp. 28/—
Output .25 volt average. Excellent reproduction |8 VOlts at § amp. 22/~ 6 volts at 2 amp. 43/6 MATCHMAKER UNIVERSAL OUTPUT
T

of speech and music, 49/-. . . ALL ENQUIRIES MUST BE ACCOM- RANSFORMERS
Microphone Transformers. Suitable for all mikes. PANIED BY 2id. STAMP. Will maich any output valves to any speaker impecdance.

60 : 1 ; C. 50 and 100 : 1, 6/6 each. 6d. POST EXTRA. 21/10. 20-30 watts, 36/10. 60 waits, 49/6.
ALL POST ORDERS to: JUBILEE WORKS, 167, LOWER CLAPTON ROAD,
LONDON, E.5. (Amherst 4723.)
CALLEI\S to : Jubilee Works, or {169, Fleet Street, E.C.4 (Central 2833), or 50, High
Street, Clapham, S.W 4, (Macaulav 2381.)

4 RECEIVING
EQUIPMENT

By W.T. COCKING, AM1EE,of " The Wireless World”

Author of * Wireless Servicing Manual "’

Tapped primaries. A, 20 and 40: 1; B, 30 and l ALL ORDERS LESS THAN 5/- 11 ratios from 13 :1 to 80 : 1. 5-7 watta 16/10. 10-15 watts,

{
|

i

Deals with the principles of By R. KEEN B. Eng

This new handbook contains comprehensive informa- ‘Wireless Direction Finding and (Third Edition)
tion offered in a concise manner for everyone interested gives an account of the circuits
_ . : 7 and apparatus used in its appli- A BOOK OF INSTRUCTION
in cathode-ray receiving equipment. cation to navigation. The AND REFERENCE FOR
= L . = Adcock Aerial has a separate ENGINEERS, TECHNICIANS,
A full description is. given of the complete vision and chapter covering its principles, TELEGRAPHISTS AND
sound receiver, and the concluding chapters are installation and performance. OTHERESENGAGED T OR
- . : . Shore, Ship and Aircraft instal- INTERESTED IN THE USE
devoted to tracing faults and making adjustments to it. lations, as well as a special OF DIRECTIVE WIRELESS
. . . section on the choice of a JLELEGHARHINEOR TRIMIE
The treatment is substantially non-mathematical ; 3 ; NAVIGATION OF SHIPS
i : s suitable site for the Aircraft D) LG PG
although design formula has been included where Ground  D.F., with Adcock :

Aerials are included. Also
useful references to a selected
list of some 600 of the more

800 pages

necessary, largely for reference.
550 illustrations

Size 73" % 57 300 pages: 167 illustrations and diagrams important contributions to the 25/' net
literature of D.F. By post 25/9
PRICE 8/6 NET. By Post 9'1 o
ILIFFE & SONS LTD. From leading Booksellers or direct from the Publishers ;

Dorset House, Stamford Street, l.ondon, S.E.1

) tLIFFE & S$GRE LTD., DORSET HOUSE, STAMFORD STREET, LONDOX, S.E1
e e —  — T -
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Wireless World

CLASSIFIED ADVERTISEMENTS. The charge is 6/~
for each paragraph of 2 lines or less, and 3/- for every

line. Each paragraph is charged separately.
ADVERTISEMENTS for the November issue are ac-
cepted up to First Post on Thursday, October 9th,
at the Head Office, Dorset House, Stamford Street,
London, S.E.1, or one day earlier at provinclal Offices.

additional line or part thereof, average 7 words to a withdraw ‘advertisements at their discretion.

THE PROPRIETORS retain the right to refus;hor

ey
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 ost in transit.

ADVERTISERS may have letters other than circulars,
addressed to numbers at this office. The words Box
000, c/o ** WIRELESS WORLD '’ must be paid for
and a further |/- added for registration and forwarding
replies,

DEPOSIT SYSTEM. Full particulars vpon application
to the Deposit Dept.. ‘‘ Wireless World,” Dorset
House, Stamford Street, London_ S.E.1.

f NN

ESTD. 1925

T LHTHTIT
KEEP YOUR SHELTER DRY!/

We can supply from stock

if you order at ance.
" ' . .
The “Stuart’ Centrifugal Electric
SHELTER

- PUMP

“‘-‘1 Quickly clears

water from shel-l

ters. Ideal for

manyother A.R.P.

uses. A sound job built |

for continuous running.

Fan-cooled ball bearing motoar, A.C. or D.C., any

, voltage. Low current consumption. May be plugged
into lighting circuit. Connections for rubber hose,
All parts non-rusting. Please state exact mains yoltage
required,

Theselpumps (as supplied to Railway Cos., County
Councils, etc.) may also be used for garden fountains.

Fountain Jets 4/- extra.

No, 10. 100 gals. per hour (Carr. & Packing) £5 2 &
No. tl. 280 gals. per hour | 8% extra £ 6 0|
No. 12. 560 gals. per hour |, 4- extra £7 14 0

Prices Include foot valve and strainer,
for immediate use.

We still have a few Morphy Richards Electric Fires
available,

Pump is ready

Send 2}d. stamp for illustratea price lists of any item
Terms : Cash with order or €.0.D.

LONDON RADIO SUPPLY CO.
(Proprs. : The L.R. Supply Co. Ltd.)
All communications to evacuation address—
“WINDEN'' ARDINGLY RD,, BALCOMBE, SUSSEX

3

ARMSTRONG

We still have many high grade Radic Components,
which in times of Peace would be used in the con-
struction of the well-known Armstrong chassis, and
they will be offered from time to time to Wireless World
readerss. THE COMPONENTS ARE ABSO-
LUTELY NEW AND PERFECT AND CARRY
THE SAME GENEROUS 12 MONTHS GUAR-
ANTEE AS THE ARMSTRONG CHASSIS.
It is hoped to complete a list of these valuable parts,
as soon as possible. In the meantime we are giving
one or two examples as under ;—

Genuine Low Loss 3 gang .0005 Tuning Con-
densers with Ceramic insulation, fitted with Dual
Ratio Slow Motion Drive (reverse vernier) as fitted
to our AW 125 chassis, and can be used for any purpose
where a high quality condenser Is required.  Price 17/6.
Glass Tuning Scales, 73in. x 4}In,, calibrated in
Mectres and Station Names. Various rypes to cover
2, 3 or 4 wavebands. Supplied with scale pan and
fittings, Price 5'6. Glass Scale only, 3/6.

Latest type Wavechange Switches operated by
Press Button mechanism of robust construction -and
practically everlasting in operation.  Suitable for
switching aerial and oscillator circuits on 4 wave-
band recelvers or 3 wavebands and gramophone.
The switch can be put to many other uses. Supplied
complete with knobs and bronze escutcheon, Price 8/6,
Heavy Duty Yaxley type Rotary Switches, é pole
4 position, Suitable for switching R.F., aerial and
oscillator circuits, 4 wavebands or 3 wavebands and
gramophone, Price 7/6. A few special Yaxley type
Switches for RF2PP coils. Price 12’6,

ARMSTRONG MANUFACTURING CO.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7

'Phone : NORth 3213

NEW RECEIVERS AND AMPLIFIERS
£13/;o Only.—‘ Wireless World " 2R.F. receiver,
with push-pull quality amplifier chassis: 10
valves, including tone control stage, 8 watts triode
output, ideal for quality reproduction from radio
ang gramophone, limited number; reduced price in-
cludes all valves.—Bakers Selhurst Radio, 75. Sussex
Rd., South Croydon [9703
RECEIVERS & AMPLIFIERS SECONDHAND, ETC.
I ALLICRAFTER Super Skyrider 8.X.16, with
speaker and 6 spare valves; £40.—Box 2592. c¢/o

The Wircless World. 9
MPLIFIER, suitable for large factory, £50, cost |
Jover £200; also Avometer, D.C, £6.—Nursery,
Barking. 'Phone: Seven Kings 1323, {9723

N wantca

NATIONAL H.R.O. or 100X.A., ~lso 'S meter,
Hallicrafters 8.X.25, 8.X.17.—P:ice. details, 14,
Common Rd., Evesham. 19711 |

SED Three-wave Battery or Mains ‘Receivers; top
prices paid for good quality machines.—7Tregunna,

15, High Cross 8t.,, St. Austcll. {9721
EW or used Receivers. Ampvlifiers, Meters, Con-
verters, Radio & Electrical Accessories, Very ©

high prices paid for really clean apparatus.—'Phone :
Gerrard 4447. [9696
cMURDO Silver, IHalford, Scott or multi-valve
equivalent radiogram console or chassis, sound
sales tri-channel amplitier, Voigt corner speaker, Voigt
pick-up, Telefunken 1.0.1001 pick-up and tone control.
Haynes or W.W. 2R.F. fecder, give very full details and
price required.—Box 2594, c/o The Wircless World.

{9720

NEW MAINS EQUIPMENT
VORTEX_ION Mains Transformers, chokes, ete., are
supplied to G.P.O., B.B.C., LP why not

|

0., . LB

vou? JImitated, but unequalled.
VORTEXION, Ltd., 257, The Broadway, Wimbledon,
London, 8.W.19. ‘Phone: Lib. 2814, {9571

SHORT-WAVE EQUIPMENT
ADIOMART, largest distributors communication
equipment. National distributors.—48, Holloway
Head, Birmingham. {955
NEW LOUDSPEAKERS
B.\KERS Brand New Surplus Speaker Bargains.

EV

now.
£5 /15 ; usual price £10.—Brand new permanent
magnet infinite baffle speaker, complete
with beautifully finished cabinet in polished walnut.
usual pricec £5.—Brand new super
quality trinle cone speaker, permanent
magnet model; exceptional bargain; limited number. |
qECURE One of These Exceptional Bargains Now.

[
B:\KERS Triple Cone Conversions Will Tmmensely
Improve Reproduction of Your Present Speaker.
(" For a few shillings you have converted a speaker
scheduled for the scrap heap into one worth pon'nds:-
W, . Darby, Grad.L.EE.") Write for dc(alls.‘
AKERS SELHURST RADIO, 75, Sussex Rd., Sth.
Croydon. i 19709 |
7 POCH.—Genuine hand-made diaphragms, all models,
“R.E.C.S.”' Crown Si., Reading. 'Phone: [25;779{37 {

! OODMAN 9" permanent magnet moving coil |

umts fitted multi-ratio output transformers, i
very sensitive, excellent reproduction, new in original
cartons, 22/6 each, carriage paid, cash with order.—
P. & Y., 49, John Bright Street, Birmingbam, 1.

[9693

FE
unit.—104, Wheel Lane, Grenoside, Sheffield.
[9701

GRAMOPHONE EQUIPMENT |

TABLE Type Twin Turntable (Metal) Garrard Um-

versal Motor. M/I pick-ups, £14; or Piezo.

£16,—Voigt, The Courts, Silverdale, S5.E.26. {9718
wanted

E Luxe Model Simpsons Electric Turn Table.

230 v, 50 c.~Clark, * The Spinney,” Wigan %‘936[;3%

OIGT Horn, pickup, twin motor. record cabinet,

local feeder.—Foy, Church St., Elsecar, BarE\;’],ezyé

CABINETS
WE Regret hmt, 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.—
H. L. Smith and Co.. Ltd., 289, Edgware Rd., London,

ERY Music Lover Interested in Realistic Repro-
duction should write for iree descriptive leaflet

Wanted
BRRANTI M1+ or M1 Super. or Goodmans Infinite
baffle_Box 2595, c/o The Wireless World. [9722
ANTED, Voight corner horn. with or without

W.2. Tel.: Pad. 5891. (6683
TEST EQUIPMENT . ‘
TEST Oscillator Kit Available Shortly; particulars
on request —Maclachlan and Co., St.rathyli:%726 |
'\K7ES’I‘0N Analyzer and E692 Oscillator, complete
with Adaptors in combination case. Best offer
secures.—2. Birley Street, Bury, Lancs, [9692
UNTS’ Signal Generator, £8; Avo, 70/-;
Brengle analys:r £8: mikes, turntables.
speakers, transformers, valves, etc.—Box 2593,
The Wireless World. (9710

cfo |

Partricy®

No. 9
THE VOICE

A raucous voice pollutes the air,
The German news is on,
Preceded by a big fan-fare
Ananias’ in full song.

The thrilling deeds of noble Huns
Are blazoned far and wide,

It tells of Russians on the run
And millions who have died.

““Our humane army (he's so bland)
Are freeing from distress

Those peoples of a dozen lands
Once subject to duress.”’

And so on gaes the fairy tale

By this suave pretender,

Then comes THE VOICE—the Nazis quail—
Exit Deutschlandsender !

Poor Goebels who had held the stage
'Till Russia lent a hand,

Is captive in a ‘‘ wireless cage ”’
"Twixt VOICE and blaring band.

Oh what a sad, sad man at heart,

Oh what a shattered dream,

The fruits of labour now are tart,
THE VOICE has pinched the cream.

King’s Bldgs., Dean Stanley St.,
LONDOR S.W.1

Telephone : VICtoria 5035

HOW TO USE THE
CATHODE-RAY TUBE

by J. H. REYNER, B.Sc., AM.LE.E.
48 pages of practical information.

Price 1/3 Post free

FURZEHILL LABORATORIES, LTD.,
BOREHAM WOOD, HERTS.

SpLe

W. BRYAN SAVAGE LTD.
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GALPINS

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

'Phone  SLOUGH 20855

TERMS: Cash with Order or C.0.D. Charge§

extra.
ELECTRIC LIGHT CHECK METERS, small, late type,
well-known makers, first-class condition, electrically

gnaranteed, for A.C. Mains 200/250 volts 50 cy. 1 phase
5 amp. load, 10/~ each; 10 amp. load, 12/ ;3 20 amp.
load, 15/- ; all carriage paid.

D.C. ELECTRIC LIGHT CHECK METERS, 250 volts,
5 and 10 amps., in 1rew condition and electrically perfect ;
7/6, post free. :

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

SOLID BRASS LAMPS fitted small B.C. double contact
holder and 12:volt bulb, price 3/- post free.

110 VOLT D.C. MOTOR, totally enclosed, rated at 8 amps.,
ball bearing, in new condmon, make good slow-speed
dynamo, weight approx. 75 lbs., price 45/-,carriage forward.
EX R.A.F. SWITCH PANEL with case (new), fitted six
small knife switches, complete in wood case, 2/6 each,
post 6d.

.POST OFFICE MORSE KEYS, standard pattern, solid
brass construction, in first class oondmon 12/6, post free.

8 WAY Press Button switches, fitted pato]'in terminal
strips, 2/- each, post free.

P.A. SPEAKER CABINETS, not polished, size 22in. by
18in. by 13in., to take 1din. dia. cone, the whole made
of }in. thick ply\vood Price 20/-, carriage 2/6 ; Ditto, in
Rexine, slightly soiled, 17/6, carriage 2/6.

UNIVERSAL CHASSIS, late type, all components sound,
no valves, 4 and 5 Valve models, worth double, for parts
only. Price 7/6, post free.

ASSORTED WIRE END resistances and tubular con-
densers, all good and useful sizes, 2/6 per doz., post free.
SMALL TRANSFORMERS, for rewinding, sound windings
on but rating unknown. Price 4/6, post 6d:
1 KW. TRANSFORMER, for rewinding,

fitted sound

mains winding {Ex large tunger rectifiers). Price 35/-,
carriage forward. _ -
2 KW. TRANSFORMER, ditto as alove. Price 50/,

carriage forward.

EPOCH, Super Cinema Loud Speaker, 20-watt size, 6 volt
2 amp. field, in good working order. Price £3 10s. 0d.,
carriage forward.

SLIDER RESISTANGCE, fitted worm and wheel control,
resistance 2,500 ohms, to carry 200 milliamp, 20/-, post free.
PHILLIPS, 1 MF, condensers, 4,000 volt working, large
size, price Io/- each. carriage 1/6.

LARGE TRANSFORMER, 230 V. 50 cycle, 1 PH input ;
output 2,000—0—2,000 volts at 200 M/A and two L.T.'s,
11 volts and 4 volts, in first class condition, price 50/-"
each, carriage forward.

MILLIAMPMETER, 2} inch dia., flush fitting, moving coil,
reading 0—3 mllhamps in first ¢lass condition and workmg
order, price 40/-, post free; Ditto milliampmeter reading
0—350 M /A, 30/-, post free; Ditto milliampmeter reading
0D—200 M/A, 30/-, post free.

LARGE 1 KW. Transformers for rewinding, -rating un-
known, price 20/-, carriage forward.

GUNMETAL PULLEYS, 7in. dia., to take lin. dia. rope,
complete with rope guard and hook price 7/6, carriage 1/-.
110 V. BULBS 150 C.P., Ediswan screw fitting, half watt
gas-filled, 2/6 each, post free, or 22/6 per doz., post free.
SHEET EBONITE, snze 12in. by Ilin. by 1/32in., best
quality, price 3/- per d t free.

ZENITH VITREOUS RESI TANCES, all uscful sizes, in
perfect working order, price per doz. assorted 10/-, post free.
1,000 YARDS of hard rolled COPPER WIRE, 14 gauge,
bare suitable for outdoor telephone wire, etc., on drum,
unused price £3 10s. 0d.

ELECTRIC BELLS, maker “ Tangent,” for heavy dutys |.
working on 6 to 24 volts D.C, fully adjustable, ironclad,
fitted heavy 6in. dia. gunmeml gong, loud ringing, price
15/- cach, carriage 1/6.

FRACTIONAL H.P., D.C. MOTORS, for 110 volt and 220 volt
D.C. mains, onlyfrom 1/20th to 0 H.P.,, state size and volt-
age required, price, small, 7/6 and large 10/~ each carr. 1/,
TELEPHONE MAGNETOS, or hand calling generators, |
3 and 4 magnet type, unboxed, in good working order, |

ce 7/6, post free.
IIOTARV CONVERTER, D.C. to A.C.; input 80/110 volts
D.C. at 33 amps. ; output 180/240 at 11 to 8} amp., 500
cycles single phase, also 24 volt at 12§ amps. 200 cgcles
single phase, Ball Bearing, 2,500 r.p.in., in good condition
and perfect working order, price $2§, carriage forward.
FIXED RESISTANCE wire wound on slate, 40 ohms, to
carry 1} amps., protected, new & unused, price 6/-, post 9d.

All Goods sent on Three Days Approval

Against Cash

Wanted

8ED Bnt Perfect Universal Avo Minor Meter,
prompt; quote lowest price.—Box 2588, c/o The
Wircless | orld 19698
“7 ANTED, Hunts Condenser Analyzer; all types of
good test gear purchased at fair prices.—
Chancery Precision Instrument Service, Middle [Cla)o-
73

MORSE EQUIPMENT

don, Bucks,

FULL Range of Transmitting Keys, practice sets and
equipment lor Morse tr.unmg —Webb's Radio, 14,

Soho St., London, W.1. 'P Gerrard 2089. [9553

DIORSE Keys on Solid Oak anc suitable for Army,
Air Force and Home Gum‘d training; sold in

shops at 7/6, our price 4/3, postage 6d.—Fred's Radio

Cabin, 75, ‘fe\\mgmu Buits, 5.E.11. 'Phone: Rodney

2180. {9715
DYNAMUS, MOTORS, ETC.
ALL Types of Rotary Oon\erbers electric motors,
battery chargers, petrol- electric generator sets,
etc., in stock, new and second-hand.
ARD, 46, Farringdon St., . London, E.C.4. Tel.
Holborn '9703. {0518

VALVES
ALE, 300 Valves, Componeuts, Voigt, Tractix,
Romino. Wanted, electric motor, H-M.V. hyper-

sensitive pick-up, with transformer.—Johnson, Clay-

lake, Endon, Stoke-on-Trent. {9690
Wanted

AN Osterganz E.G.100, 240/250 v. valve—Write

Ullnan, * Trove,” New Esher. [9691

VALVES Wanted, any quanmty from one upwards;
also test equipment, service sheets and spares.—
J. Bull 4, Melthorne Drive, Ruislip. {9732
V ES Purchased.—8end list of types for gquick

and confidential transaction.—Chancery Pre-
cision Instrument Service, Middle Clayden, Bucl[(;.nl

COMPONENTS-SECONDHAND, SURPLUS, ETC.

RADIO CLEARANCE, Ltd.

A LARGE Number of the Lines Advertised East
Month are Still Available.
CALL and Inspect Qur Varied Stock

LL Orders must Include Bufficient Postage to
Cover. Hours of Business: Week-days 9-4.30,
Saturdays 9-1 p.m. Please write your name ahd ad-
dress in block letters; we cannot undertake to answer
enqumes unless postage is included (21.d.).
R Ltd., 95. High Holborn,
hone : Holborn 4631
ONDON CENTRAL RADIO STORES Offer Finest
Bargains in Radio and Electrical Gear. .
CONDENSERS.-SpeclaI offer of metal cased paper
condensers, 300 v. working. Made by well known
Government contractors. All brand new and unused
2 mfd.. 1/9; 1 mid.x1 mid.. 1/9; 1 mid., 1/-;
0.25 and 0.1 mfd., 8d. Tubular, paper type 186. 0.5
mid. 450 v. D.C. workmg, to clear 5/6 doz.
ESISTORS, 10 watt. 100 ohm vitreous enamelled
mains resistors 1/3 ‘each.
LEXIBLE Drives.—Well made shielded cable drives

for remote control. Ideal for radiogramophones
Approx. 2ft, long. To clcar 4/. ench.
LECTRO- MAGBETIC Counters.—Resistance 500
ohms. Counting from 1-12.999. Size 44in.x2in.x
1%in. Ex-G.P.0. Invaluable for countless purposes.
9/6 each. A smaller tvpe, 1-1,999. size 4%in. X1%in.
x1lgin., 5/6. Cannot be repeated, and doubuur il
they can be purchased brand new to-day.
MALL Reversible A.C. Motors (as used for motor
tuning).—25-30 volts A.C. Built-in reduction
gear spindle. Speed about 60 r.p.m. A first-class job
with hundreds of applications, 8/6.
AUDAK Cutting Heads.—Heavy duty type. 3-5 ohm
coil. A really high-class instrument. 17/6.
SI‘IGLE Earpieces.—-Good line for experlmemers
Flexible metal sheathing, chrome plated,
UTPUT Transformers.—Primary 300 ohms DC
Secondary 0.5 ohm D.C. Brand new. mirs. type.
4/6._ Also new chokes, 30 henry, 150 ohms,®3/-.
1. Condensers.—Bloek type oil filled in meta! cases
with terminals. High quality components. 4 m!d.
450 v. de. test, 3/6. Also 0.1 mid. 1,000 v. d.ec
test, 2/6 and 0.25 mfd. 1,000 v. d.c. test. 2/6.
RE AYS.—8Small rélays ‘for operation on 2 v. D.C.
with 6-way make and break switches. Brand
new. many useful applications, 5/- each.
TRICKLE Chargers, 2v., 0.5 amp.,
tifier. for 200-250v., A.C.. fitted in shockproof
steel case for hanging on wall, 19/6; also available
without case, 17/6.
EDIS\VAN ‘Accumulators.—For callers only; 2v. 60
amp., in black moulded container; 17/6.
EE Our Display Advt. on Puge 6. Sufficient post-
age must be included with order.
LONDON CENTRAL RADIO STORES. 23. Lisle 8t..
London, W.C.2. 'Phone: Gerrard 2969. [9704
UALITY Enthusiast’s S8ale.—Coil M.C. pick-up and
equaliser, -y Gi12, 2,500w., £3;
'phones. 30/-; Hartley-Turner 1,250\\-1,70/-;
fect.—Cotterell. The Mendips. Bescot, Walsall.
.T. Metal Rectifiers, Trickle Charger type, 12 vait
half ampere, 4/9. post 3d. Instrument type
rectifiers for meters 8/6, post 3d. [I.T. Mptal Pecti.
fier, 12 v. 1 amp., with trans. and ballast lamp, 22/8,
post 1/-. Crystal Mikes, famous maker, a really good
mike, 52/6.—Champion, 42, Howitt Rd., London, N[;Voas‘
OULPHONE RADIO. New Longton. Preston.—
Pungsram and Amer. Valves. Latest type P.M.
speakers with trans. 8in. Goodmans, 18/6. 10in. Rola.
22/6. Electrolytics, 500v. 8 mid., 2/9; 848 mid.
leads). 4/9; 1648 mfd 6/3 50 mid. 50v.2/9 Pick-
aps with vol. control, 17/6. Erie and Dubilier 1 w.
resistors, 6/6 doz. Vol. Controls, with switch, 4/3.

Tubulars, valve holders, etc. S.A.E. new list. [9660

using metal rec-
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BE A WIRELESS OPERATOR

Private tuition given by Ex Marconi Inspector
in your own home. Apparatus supplied if
réquired.

Moderate Fees. Particulars, S!ar.np.v,
C. E. MASTERS
43, Grove Park Road, Chiswick, W.4.

Eager Buyers
read
‘“The Wireless World’’

QOne advertiser writes :
I feel I owe you aletter of thanks
about my advertisement in the
September issue. 1 received 18
wires and 68 letters. Incidentally
the set was sold just after the
advertisement appeared.”

Another advertiser says :
“ I am pleased to report good sales
from my last advertisement in

{4 |

your excellent journal. The pull-
ing power of ¢The Wireless
World > has not fallen off, even to
a slight degree.”

Join the good business
Advertisers '

O —

LEARNING MORSE
Fighth Edition
AN EASY METHOD OF MASTERING
THE INTERNATIONAL SIGNAL CODE
Price 6d. NET. By post 7id.
Publisked from the Ofices of THE WIRELEBS W ORLD

Uifie & Sons Ltd., Dorset House, 8t amford 8t., London, #.E.L

RADIO DATA CHARTS |

A SERIES OF ABACS

Providing most of the essential Data
required in Receiver Design

Second Edition
By R. T. BEATTY, MA, BE., D.Sc.
PRICE 4/6 net BY POST 4/11

From all leading booksellers, or direct from
the offices of

“THE WIRELESS WORLD,”
Dorset House, Stamford Street, London, S.E.x
W.BIY

Ready Shortly |

FOUNDATIONS of
WIRELESS

By A. L. Sowerby, M.Sc,,

B.Sc., AAM.1.LE.E.
Price 6/— net. By post 6/()
ILIFFE & SONS LTD.

Dorset House, Stamford Street, London, S.E.1

‘ Third.'!
Edition revised by M. G. Scroggie,

1




OCTOBER, I194T.

WIRELESS WORLD y

Advertisements 14

~COUSTICAL
AMPLIFIERS
TRANSFORMERS
P A.EQUIPMENT

NEW ADDRESS
)

Our New Factory and Offices
having been completed, we are
relinquishing  our temporary
premises at Wardour Street,
W.l.

All orders and communications
should now be sent to us at
HUNTINGDON, where larger
works with greatly “improved
layout will enable us to give
you even better service.

Thank you ’

AC0USTICAL
MANUFACTURING CO

LIMITED
ERMINE ST., HUNTINGDON
Telephions: 361

\‘PENCIL’

Industrial

earth for

MADE FOR
USUAL
STANDARD
VOLTAGES.

N OTE—Production of the popular ‘Handyman®
65-watt SOLON has been discontinued.

Other models
are available.

Write for
Leaflets.

SOLOERING IRON.

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.,

Engineering Sales Dept., Milton Court
WESTCOTT, DORKING, SURREY,

The 65 Watt
BIT

OLON

One of the range of
type
SOLONS. Conforms
to Home Office
requirements.
Pressure tested
600 volts to |

|
minute.

.not joined, 2/6 dozen; single ditto, 1/6 dozen;

. A. RYALL, Arnebur;t Marsh f.ane, 'Taplow
Bucks (lnte Ryalls Radlo, Loncon), offers radio
components post free.
T .C. Wet Can Upright 8 mid. Electrolytics, 440v..
2/3 each, 24/- dozen; T.C.C. midget cardboards.
25 mfd. 25v. plus 10 mid. 150v., 113 each inverted
metal block electrolytics, as used G.E.C. sets, 14x14%
TX3Ix 3%x20x20 mfd., at 450-450-350-450-35-35v., two
common lecads, 4/9 per block, slightly soiled.
PLESSEY Tuning Coils in Oval Cans, chassis type,
mostly aerial and H.F. transiormers without re-
action, two for 1/3; Ferranti screened coils, pairs of
acrial and FLF. transiormers, with reaction, 2/6 pair
with coil connections.
OLUME: Controls.—Centralab
spindle with switch, 2/3 ‘each; few only;:
U.S5.A. make 60,000 ohm broad base, medium brass
slotted spindle, fess switch, 1/6 each; Sator midget
1 meg. and 400,000 ohm and 100,000, 1/3 each;
British muke broad base 1 meg. and 0.4, at 1/6 cach,
slightly soiled.
OLA P.M. Speakers, less transformers, 8in. cones,
perfect, slightly out centre, been damp, 5/9
each; ditto with damaged eoncs, two for 5/9:; 10in.
damaged cones, two fe: 5/9 or each 3/6; Celestion
moving coil 8in. speakers with trans., been damp,
7,000 ohm field windings, 3/6 each, or 13/6 box of
ﬂve ditto 1,500, less trans., and 3,000 ohm, less
trans, 6in. type, a few selected, any type, working
order, at 5/9 euch; Celestion moving coil speakers,
new (oval type, hmdle 8 watts), 750 ohm fields, less
trans., speech coils, 30 ohms, 5/9 each, or 10/6 pair;
trans. for pajr, 5/6.
RIE Resistors, 14 watt type, actual values, as used
in many well known sets, 140, 150, 200, 220.
270, 330, 470, 3,300, 6,000, 7,500. 18,000, 25,000,
27,000, 33,000, 150,000, 330,000, 390,000, 1’2 meg.,
3/- dozen. new Loods Erie resistors, 2 watt type,
800, 1,000, 1,500, 7500 8,000, 8,200, 12,000, 12,500,
30,000, 40, 000, 56, 000, three for 1/6, new goods; Erie
re=lstor§ I watt (note. many sizes in 2w, and 3w,
are offered with a view to being used in parallel), 150,
300, 330. 390, 400. 680, 700, 1,500, 2,200, 3,300,
4,700, 6.800, 7000, 12,000, two tor 1—/6, new g,oods.
T.C.C. 0.1 mid. tubular non-inductance condensers,
350v. wkg., 5/6 dozen, new goods.
PAXOLIN Strip, 2lhin. wide., as used for group
hoards, etc., three 12in. lengths for 1/6; group
boards, with tags, 12 way, two for 1/3; or drilled, less
tags. four for 1/3.
MERICAN 2v. Baitery Valves, sels three. Ameri-
can  pases, 1A4 VM/HFP 1B4 HFP, 2101
14 watt output pentode; 6/6 set’ three; suit Philco
s
ets.
ELL-KENOWN Make 1 watt Resistances. sizes
available, 250, 10,000. 20,000. 30,000, %4 meg.,
meg., 2 meg., 2/6 dozen and 1,4) watt assortcd 300,
400 30.000, ete.. 2/6 dozen, few anly to clear; 3 watts,
25, 270. 300, 50,000, 60.000, 70.,000. 80.000, threc
for 1/6, few only !0 cleat,
1.E.C. “Tuneon” Tumng Indicators, as used in
X 1ibe “AVC Five” neon type, 1/3 each; slow
motion {epicyclic) drives, fit 4in. shafts. long Yin.
spindles, well made in brass, with ball bearings, ratio
8-1. 1/3 each.
LIX Cl]1SSls Valve Holders. 5-pin shield pattern,
Qm lemon and circnlar, 2/3 dozen; Ameri-
can ohassls /H, British made, 6- and 7-pin. 4/ dozen.
NOBS.—8Small brown Ultra pattern, 1/3 dozen,
large black mottled. 2in., three 1/3; Cossor hi.,
brown “Volume' round, datk brown octangu 1r.
" Radiogram ”’  with arrow, ° Wave change,”
dozen. all with hrass insets.
CLIX Input Strips, A. and li, P.U. loud speaker,
te., 2-, 3-. 4-. 5-way, 2/3 dozen; plugs, 1/3 dozer;
as used for mains input

14, meg. with long

plug and socket, 3-position,
.uljustmont, three 1/3.
ARGE Goldtone 11.F. Mains Chokes, heavy duty.
two for 1/6. may he slightly soiled; Ferranti
wire wound resistors, mckel ead caps, 4,000, 6.000.
8.000. 35,000, 4 for 1/
M.C. 0.5 mid. ’I‘ubuhr% 400v. wkg., 3 for 1/3;
Clydon tvpe trimmers on Ceramic bases, 70 mm.
2/6 dozen; double trimmers nn Paxolin. ex G.dE.C..
itto,

not._mounted. 1/2 dozen.
EX Type Switches, 4-hank 2-pole 4-way. 5 with
shorting plates. 2/6 each: ;!ex type switéch wafers,

3-way. 2-. 3-, 4-pole, 4 for
ALVES.—Europa AC/L av. 1 amp., makes good
detector or L.F. amplifier. 3/3 each; Europa
AC/HP 5-pin base, 3/3 each (metallising of the

e rather soiled but all O K.): triodes.

AC/HP may b
2/- each, few

2-volt, detectur, power and superpower,

only.

‘/ ELL-KNOWN Make Mica Condensers. 0.0028 and
0.003. 1/3 dozen; silver mica Sator. 0.00015.

0.00045, 0.0005, 2/3 dozen wave traps, ex K.B..

iron core, 1/3; switches for band pass H.F. and dial

lights, Wearite type, 1/3.

BA["IERY Leads, 4-wav with plugs, two for 1/6:
well-known make 900 ohm ! watt resistances.

1/3 dozen: 400 ohm ditto; cable. 4-way single strand

in one eover, 1/3; gsingle connecting wire,

white, 18 vards 1/3.
A. Make 1 watt Resistances. approx. sizes
12,000, 17.000. 60.000. 70,000, 80,000, 90.000.
1% meg., 24 for 1/86.

ORTABLE Amplifier Cases, ex Pathescope. about
14%20x12 deep. 4/9. sh"htlv soiled ; insulating
tape, 1/3 lb.; resistances. wire wound on giass, 380
chwns, mrry about 0.3 amp., 2 for 1/6, few only.
qPE TAL Note.—We now confine our business to
» Mail order, prompt attention. in rotation, from
a quiet situation. Our cnstomers should nofe that
when the present stocks are disposed of there is no
likelihond of our heing able to oHer further surplus
goods.—~G. A. Ryall, * Arpehurst.” Marsh [Lane.
Taplow, Bucks. {9703

It's the attention to
detail that  makes
R.S.A. Equipmeant just
that inuch better . . |
just that much more
rellable . . . just that
much more efficient.
But not that much
morae expensive

Whether your interest in
purchasing Sound Equipment
is private or industrial, you will
find an investigation of the

R.S. AMPLIFIERS

range” well placed and well

repaid.

The items listed below are
representative of our apparatus
and full details will be sent on
request. Let us know your
special needs and we'll be
happy to co-operate.

AMPLIFIERS

“M.M, Twin."”—Double speaker cqulp-
ment giving |2 watts output. Five
valves, AC/DC 190-260 volts. Complete
with *‘ mike,”’ stand and cables,

“Universal Fifteen,”’—!5 watts out-
put. Two speakers. AC/DC 190260
volts. High and Low impedance Input.
Complete with'* mike,”" stand and cables.

.

[ “Porta Thirty.””—30 watts output.
l Two speakers (this ‘equipment can

accommodate up to fifteen speakers!).
AC 200-250 volts. Complete with
‘* mike.’”” C.P. stand and cables. The acme
of perfection in portable amplification.

CHASSIS

Five types of chassis are available, 50
watt, 30 wate, 15 wate, 12 watt and a
12-watt Battery. Unit.

ACCESSORIES

Crystal Microphones and Stands,
Speaker Units (Exponenna! Horns),
1! watts and 13 wates capacity,

RS ampuiFiErs;, |

3-4, HIGCHFIELD ROAD,
SHEPPERTON - - - - MIDDX

~——"Phone : Wal*on-on-Tnames 10!/9——
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=ELECTRADIX=

STANDARD METERS FOR TEST ROOM

NEW Weston Model 1 Ammeter, DC accuracy § of 19 MC.* 5} in.
reale. Mirror gcale. Eightranges: 0-3mfa., 15 mfa., 75 m/fa.,
500 m/a., and 1} amps., 5 amps., 15 amps., 150 amps. New £25
‘Weston Model 1 Voltmeter, an above. ree ranges : 0-3 volts,
0-130 volts, 6-750 voits. Mirror scale. Both these meters
have portable cases .. L

NEW

EEW Weston Model 440 Cent: Mi eter, accuracy 19%.
Four scale. Centre zere, 108-0-20 m/ma., and 100-0-200 mfma.
MATTOTHBeMle. . 5.5 . ) g - - e e el - New £15

NEW Weston Model 370 AC Dy t A

s
4 of 1%. Two ranges: 0-2} ampe. and 0-5 amps. No trans-
former for high ranges New £36
Weaton Panel Model 301 Flush 2}in. AC Millammeter, 0-1 m/a.
Rectifier type MC. ........ New £4/10/- 9

NEW

NEW 500 volt Megger, see illus. on p. 239, Sept.
I B0, T o 00 m: o Ao o MBSR . o .o - A0 New £10
METERS. Commercial Lesdix Meters, Mov. eoil,

0-1 m/a., flush 2}in. dia., 55/-. Ditto, 0-5 m;a., 45 ~.
Moving iron AC/DC, surface panel, 1 amp., 3 amps.,
5 amps or 10 ampe. Limited number, 10f- each
WORKS SWITCHBOARD. 18it. x 8ft.] with 12 . O
Breakers, 300 amps. AC. Two 1,000 smp. Oil Switenes ‘i;.’:;‘.‘;
Battery and Dynamo panels and meters, ete. Seen now at our
Battersea Works. Portable Test Panel, with four flush 8}in. two range
meters, m/a. to 12 ampe. and § yolt to 500 voits, AC and DC: £12.
WORKS MOTOR GEN., AC'DC, 5 h.p. Crypto 8.P, 230 v., Dynamo
100/160 v. 20 amps. DC, £42. Alternators, BT.H. 2 kW. 300 cycies
100 volts, £14. Newton Motor-Alternator, 5 kwW. poo cycles 200
volts 25 amps., on vertical DC 220 v. motor, £25. Miero Motors,
8/6. 110,volt | amp. DC motors, 156. 200 volts } amp., 21/,
6 v. and 600 volt Dynamos, 25'-, o 5
MORSE KEYS. Type B.1, a strong key, 5/-. Bakelite base type M,
6/6. A first-class key, type P.F., plated fittings, 8/6. Type 1V,
12/6. Fuller Folding Service Key, few only, 17/6. 4
BUZZERS. Bakelite cased practice
Buzzers, 3/@8. Neat Lrass cased Buzzer,
4/6. Heavy type, Bakelite cased, 5/6.
D.3 Buzzers, multiple windings, mo
contacts, 5'-.
Cambridge-Townsend. High Nete model,
* T * diaphragm blade, platinum con-
Lacts, smallest Buzzer made, 10/-.
Phones and Field Telephone Cable.
PLEASE NOTE NEW ADDRESS.
Our new offices adjoin our Works at Battersea, 19, Broughton Street,
Queenstown Road, 8.W.8, Queens Road Sia. or No. 137 bus route.
2d. fare from Sloane Square.

Stamped envelope for all replies, please.

ELECTRADIX RADIOS

19, BROUGHTON STREET,
Queenstown Road, Battersea, S.W.8

" Phone: M ACaulay 2159

ol

: '.OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an I. C_S. Radia
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 ta show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOO

Dept. 38, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Instruction in
the subject marked X. :
Complete Racio Engineering
Radio Service Engineers
Eiementary Radio Television
If you wish to pass a Radio examination,
indieate it below.
Inst. o2 Wireless Technology
P_M.G. Certificate for Wircless Operators
Provisional Certificate in Radio Telephony and
. Telegraphy for Aircraft
City and Guilds Telecommunications

‘Use penny rtamp on antezled cnvelope}

£22

SOUTHERN RADIO’S Wireless Bargains:
[ /_ Parcel. —Assorted components, including valve
J holders, volume controls, wire, resistances,
condensers. cireuits, ete.; 5/-.
15/_.—Service kit of compouents, including re-
sistances, tubular and electrolytic conden-
sers, volume controls, chokes, “etc., etc., contained
in wooden carrying case; 15/-
27/_.——Small trader's parcel of components, 100
J saleable items; 25/-,
3/_.—-—\\’mden Tool or instiument case, 9in.x7in.x
7in., ex Government stock; 3/-.
RMOND Loud Speaker Units, balanced armature
type. 6/6; smaller bakelite type, 3/6: un-
shrouded type, 2/6; wireless crystals, 6d. each. 5/-
per dozen tins; Ace P.O. microphones, compléte ready
jor use with any set, 6/6 each; Westectors W2, 2/6;
mica_condensers, assorted sizes. 3/- dozen,; assorted
terminals, plugs and tag ends, 6/9 gross; Telsen radio
magazines. complete with 4 blue prints, 6d. post free;
Mainsbridge condensers, 1 mid. 1/-, 2 mid. 1/9. 4
midu. 2/9 each; valve holders, assorted, 9-. 7-. 5-
4-pin, 3/- dozen; permanent magnet speaker, W.B.
10in., with transformer, 25/-; thousands of bargains
for callers; all goods guaranteed: please add postage
to amount of order, approximate postage 7d. on 5/
to 1/1 on 25/-.
OUTHERN RADIO SUPPLY Co. 46, Lisle 8t..
London, W.C.2. Gerrard 6653. [9713
COLVERN Tuning Unit, G1, 2, 3 coils (Band Pass
+H.F.), good condition.~—8, Elm Rd., Evesham.
Wanted
HIVAC Midget Valves Bulgin L.F.33 transformers;
please write first.—I. Thomas, 21. Boverton St.,

Cardift. [9699
REPAIRS ANDG SERVICE
.T.P. Repair All -Mains Transformers and Chokes.
Prompt delivery,
]’ ONDON TRANSFORMER PRODUCTS, Ltd.,, Wil-
.4 lesden, N.W.10. Wil. 63486 (3 lines}. [9552
MAINS, output transformers. chokes, etc., rewound.
—Davies. 30, Morley Av. Manchester. 14. [9700
MERICAN Receiver Repairs.—The American cx-
perts.—Write Bennett’s, 4, Humberstone Drive,
Leicester. 9712
“ QERVICE with a Smile.” ~Repairers of all types
of British and American receivers; coil rewinds;
American valves. spares, line cords—F.R.I., Ltd., 22,
Howland 8t., W.1. Museum 5675. . [8934
AINS Transformer Service, repairs, rewinds, or
construction to specification of any type, com-
petitive prices and prompt service—Sturdy Electric
Co.. Ltd . Dinton. Newcastle-on-Tyne. [9651
ETROPOLITAN RADIO SERVICE Co. Guarantee
Repairs to American and British Receivers.
Linecord resistances, condensers, and vol. controls, Trade
supplied.—~1,021, Finchley Rd.,, N.W.11. Spe. 3000.
BUSINESSES FOR SALE OR WANTED
“rPYHE Wireless and Electrical Trader ” is an essen-
tial part of the equipment of every Wirelesa
Trader, its pages reflect the very latest turn of trade

events, and it is read by all the leading dealers and |

manufacturers, for particulars of businesses offered or
wanted. By subscription, to the trade only, 17/6 per
annum, post free —Send your trade card for specimen
copy to Dorset House, Stamford St.. London, S.E.1.
YTECHNICAL TRAINING
REAT Possibilities Exist for Technically Qualified
Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.L.G.B. take
a recognised engineering gnalification such as
AM.IMech.E, AMILEE, AMILRE. AFR.AeS,
AM.I1.Chem.E, C. and G., etc, in which examina-
tions the T.I.G.B. students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
* The Engineer's Guide to Success''—Free—containing
the world's widest choice of engineering courses cover-
ing all branches, including Aeronautical, Mechanical,
Flectrical, Wireless. Chemical, ete.
HE TECHNOLOGICAL INSTITUTE OF GREAT
& aBRI’]‘AIN, 82, Temple Bar House, London,

[9335
TUITIDN
RADIOLOCATION.

ATIONAL COLLEGE OF RADIO and ELECTRI-
CAL TECHNOLOGY. Beaumont Park, Hudders-
field.—Correspondence Courses will commence imme-
diately to train pupils of BOTH SEXES for important
WARTIME OCCUPATIONS in the RADIO and
TELEVISION INDUSTRIES, and also for Volunteers
who wish to take up WIRELESS DUTIES IN H.M.
FORCES or MERCHANT NAVY. Applications are
also invited from prospeective pupils who wish to
take up WIRELESS TELEGRAPHY as a permanent
career to attend as DAY STUDENTS. Apply, enclos-
88

ing 2I5.d. stamp. to Secretary (W.W.). [96
ADIO Training.—~P.M.G, exams. and I1EE
Diploma, prospectus free.—Technical College,
Hull. [0611
coaching for

PRAC']'I(‘AL Radio Postal Qourses,
, ILPRE. RAF, ALD. exams.; booklet free.—
Secretary, I.P.R.E., Bush Walton Avenue,
Henley-on-Thames. 9547

ADIO Engineering, Television and Wireless Tele-
L graphy; comprehensive post#l courses of instrne-
tion.—Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., London, S.W.9 (Estd. 1906). Also in-
struction at school in wireless for II.M. Merchant Nav
and R.A.F.. [924

SITUATIONS VACANT

APABLE_ Service Engineer. bench work only, in

_ thoroughly equipped depot.—Particulars and
copies of references to E. Upton & Sone, Ltd. Radio
Service Depot, 32, Southfield Rd., Middlesbrough,
Yorks {9595

House,

OCTOBER, 104T.

RADIO BOOKS

° THE
SUPERHETERODYNE RECEIVER

By Alfred T. Witts. A reliable and complete guide
to the superheterodyne receiver, incorporating all
recent developments, Recognised everywhere as”
the standard work on the subject. PRACTICAL
WIRELESS says: ' Gives all the information
necessary for a complete understanding of the super-
heterodyne receiver.'’ 5th Edition. 5s. net.

RADIO RECEIVER SERVICING
AND MAINTENANCE

By E. ). G. Lewis. A practical manual specially
written to give the radio dealer and service man
up-to-date and reliable information on the technl-
cal details of their work. The index is combined
with a handy fault-finding summary. WIRELESS
WORLD says : * The book is so practical, so replete
with faets, and so well arranged, that the reader
will gain the necessary knowledge to work in a
logical manner.”” 8s. 6d. net.

CATHODE-RAY
OSCILLOGRAPHS

By J. H. Reyner. A simple guide to the practical
application of cathode-ray tubes to the examination
of oscillations or wave-forms and to numerous
other purposes. A most valuable book for all who
wish to gain a thorough knowledge of the subject.
ELECTRICAL TIMES says : *‘Anyone desiring o clear
understanding of the cathode-ray oscillograph . 4
cannot do better than purchase this moderately-
priced book."”’ 8s. 6d. net.

Send for free 4-page leaflet of Pitman Books on Radio and
Television.

PITMAN o

39 Parker Street, London,

~"COSMOCORD" - ~.
CRYSTAL PICK-UP

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

RETAIL
PRICE

25'-
BLUS TAX
SOLE SELLING AGENTS:
SALE, TILNEY & Co., Ltd..
3, LLOYD’S AVENUE, LONDON, E.C.3.
‘Phone: ROYal 4811.
3 9 s §5 e €58 T € 5T 6 5 e § § W § 5 Wi § 5 e ¢

’tﬂnsu\-&u‘u\; (S TE T T 4
A9 s 9 65 45 T 69 T 03 5 s

WARD

WE MANUFACTURE:

ROTARY CONVERTERS
DC AC for operating P.A,

amplifiers, Radio Re-

ceivers, etc.

DC/DC ROTARY TRANS-
FORMERS, SMALL ALTERNATORS, SMALL
DC MOTORS, MH.T. GENERATORS, MAINS
TRANSFORMERS up to 10 k.v.a  PETRDL

ELECTRIC generator sets up to 50 k.v.a,
BATTERY CHARGERS for private and industrial use
We can also handie general
small engineering work.

Full details of any of the above upon request

CHAS. F. WARD
Note new address : Office and Woarks :—

37, White Post Lane, Hackney Wick, E.9
Tel. ;: Amherst 1393,
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Sans peur et
Sans reproche

ROGETS THESAURTUS
devotes many columns to the I

¢best.” In the
world of Transformers, however,

simple word,

the name Gardner is all that is
necessary in the way of amplifi-
cation. If vou are using, or
‘contemplating using,small Power
Transformers up to 4 kva. where

nothing but the best will serve,

then we believe it will be well
“worth your while to have a word
with us.

Although at the present tima it is
oot possjble for us to give normal
peacetime service, we are still in
6 position to give redsonable

delivery dates for dealers’ priority -

orders.

GARDNERS RADIO LlMlATED
Somerford e Christchurch e Hants

and DC
SILENT & RELIABLE

2 VA coil consumption, from
2-600 volts, tested to 2,000
volts, Unmounted and in
cast iron casing. Also Time
Lag Relays, High Sensitivz
Relays, complete - contro:
Midget Relay type ML Plaats.

(for D.C.on'v}  Apply for leaflet SPN/WW

LONDEX LTD.

Electrical Remote Control Enginecrs
ang Manufacturers
207, Anerley Road, Loodon 3.

e.: SYDENHAM 6258/6259,

X0

Anerlty  Works,
Tele

RELIABLE AMPLIFIGATION

(B)

The TRIX ELECTRICAL COMPANY LTD,
‘65, Bolsover St. Londen, W,1.Euston 5471

“7 IRELESS Technical Instructors Requlred in Army

nits’

MOLUMEVTS —Pay 8/9 per day (7 days a week);
clothing, rations and accommodation, or it this
cannot be provided allowances at =authorised rates;
if married and otherwise eligible, family allowance
payable in respect of wife aund children, subject to

allotment from
NYANDIDATES suould Preferably be under 35 and

over 24, an

! (A) Ilold one of the following qualifications:—

Graduateship of the Institulion of Rlectrical En-
gineers,

Final {Grade III) Certificate of City and Guilds
of London Institule Examination in Radio Com-
munication.

Higher National Cerlificate in Electrical Engineer-

ng.
Certlﬁcnte of City and Guilds of London Institute
)n Radio service work.

Be able to pass an examination on the follow-
ing syllabus:—

Simple algebra, including quadratic eguatlons;
simple trigonometrical ratios and identities;
vectors,

Properties of electrical currents; heating of con-

ductors; magnetic fields; unit ot current; Ohm’s
Faw; resislance in series and parallel; potenuo
meters.

Magnetic eHect of current fields duve to parallel
wires; field due to a solenoid' electro-magnets
Meters.
}iniiductlon, effect of rotating a coil in a magnetié
3
Mutual and self induction and inductance; effect
of inductance on growth and‘delay of current.
Capacity; charging storage and discharge of con-
densers; through renstance and inductance.
Alternating currents; vector diagrams; effect of
resistance’ variation; effects of L and C in A.C. cir-
cuit; phase dlffexence ot currents; resonance in a
series cirenit; parallel eircuit of L and C; Q factor.
Elementary knowledge of valves; simple theory of
amplifiers, oscillators and detectors; general prin-
ciples of radio practice.
UITABLE Candidates will be Interviewed at Local
Centres, and; if successful, will be enlisted and
appointed Acting Sergeant Tradesman. For those
who are on the Schedule of Reserved Occupations.
specia) arrangements will be made to emable them to
be enlisted. In the event of any applicant found to
be reserved under Schedule of Reserved Occupations
special application will be made for relaxation of the
Schedule. No guarantee can be given that this appli-
cation will be successful
APPLICA 'ION Forms may be Obtained by Postcard
from the Under- Secretary ol State, The War Office

IA.G.6¢c). Whitehall. 8.V 19520
ADIO Service ]‘n"meer permanent position to
experienced man. —Metropoht'm Radio Service,
1,021, Finchley Rd., N.W. (9719
NGINEER Required ior Radlo Service, conversant
with all makes; write age, experience. salary
requlred.—Auditrou Ltd, 7, Grange Rd., Willesden
Green. N.W.10. {9706

YOUTH Reqmred for Radio Service, knowledge of
radio trade not essential; write age particulars
and salary required. —Auditron, Ltd., 7, Grange Rd.,
Willesden Green. N.W.10. 19707
SERVICE Engineer for valve deaf aids. Reserved

occupation. Permanency for man with ability
and good appearance, able to deal directly with clients.

Write age, experience, salary required—Amplivox,
Ltd, 2. Bentinck St. London, W.l. [9697
IRST-CLASS Radio Service Engineer Required

for South-West . town. Excellent prospects to
right man.—Apply, stating qualifications and salary
required, to Ogden. Hibberd Buil & Langton, Park
House Chumbers, Princess Square, Pl\mouth [9729
BRI'I‘ISH OVERSEAS AIRWAYS CORPORATION
Has Immediate Vacancies for Radio Officers:
candidates must be British subjects by birth, medi-
(‘al]} fit and in possession of a P.M.G.’s Air Opera-
tor's W.T Certificate; preferenge will be given to
candidates with more than three years' previous pro-
fessional radio operating experience in the air or
at sea. Buccessful candidates will be required for
duty overseas in the near future—Letters of applica-
tion. stating age. experience. whether married or
single, licence number and military commitments (if
any) and date available for interview, should be
addressed to Box 250. I.P.E.] 110, St. Martin's Lane.
W.C.2. Please mark enu.lope F.E.O. [9714
SITUATIONS WANTED

RADIO Engineer, age 34, invalided lrom Forces,
knowledge service and desxgn desires permanent
post; good personality.—Box 2596, c/o Wircless llEorlzd
4

BOOQKS, INSTRUBTIONS ETC.
ANTED for Cash, W.W., Nov., Dec.. 1940. April,
1241.—P'O. Dormer, Omcers Mess, R.AF..
Cranwell. 19728
“7ANTED Copy of * Electronics.,” November, 1940,
now out of print, to replace one lost in poat.—
Box 2591. c/o The Wireless World. {9694
EBB'S Radio Map of the World Locates Any Sta-
tion lleard. Size 40x30in. 4/6, post 6d. On
linen, 10/6, post 6d. Webb’s Radio Globe, 12in. modecl.
Radio prefixes. zones. ete. "7/6—Webb’s Radio, 14,
Soho St., London, W.1. 'Phone: Gerrard 2089. [9554
VERY Radio Dealer Who is Not a Regular Reader
oi *The Wireless and Electrical Trader ” should
send his trade card at once for a snecnnen copy and
full details of the " Trader " Services. ' The Wireless
and FElectrical Trader’’ has the widest influence, and
is read by all the leading manufacturers and traders.
Trade only, 17/6 per annum, post frec. Published at
Dorset Hounse, Stamford St., London, S.E.1. fo615

|W/T OPERATORS

| ARMY —NAVY—AIR

.

| w.p.m. code, 29.4 plain language,

are urgently required in practically every
branch of the Services—

FORCE—AND

IN THE MERCANTILE MARINE.

Many who would like to become skilled W/T Operators
are located too far away from the few schools which theys
might attend, whilst others cannot spare the time used up
in travelling to and from classes.

THE CANDLER SYSTEM OF

CODE TRAINING

is carried out in your own home

The excellence of Caadler Code Courses has accounted

for the success of many thousands of present-day operators,

Numerous readers of this journal are Candler trained.
Read these extracts from a letter sent in by a
Candler student on August [6th, 194/ :—

‘1 had no knowledge of Morse before taking the Candler
Course . ... 1 have a perfect 1009, receiving speed of 27
igure speeds 19 groups
per min. (5 figs. per group) and 24 groups per min. short
numerals. ... | have a knowledge of 67 d:fferentQ signals
and nearly all ‘the abbreviated signals listed in your course.
Rugby Press comes in like reading a book....| have
secured a Govcrnment post as a Telegraphist, thanks to

the Candler System.”
: Ref. No. 3171. R. G. S.
The original of this and other similar letters from
Candler students may be inspected at the London Office.
COURSES FOR BEGINNERS & OPERATORS
The JUNIOR Scientific Code Course Is a complete

course for beginners. It teaches all the necessary code
fundamentals scientifically.

The ADVANCED and High-Speed Telegraphing
Course is for operators who want to increase their w.p.m.
speed and improve their technique.

The TELEGRAPH Touch-Typewriting Course is a
special course for telegraphists who want to become expert
in the use of the typewriter for recording messages.

Courses supplied on Cash or Monthly Paymen. terms.

i you desire to become a skilled W/T Operawr send for
a copy of the Candler ** Book of Facts.”

COUPON ——————=——2
I Please send me a Free Copy of Candler * Book of Facts.””’ I

I NAME .
ADDRESS

CANDLER SYSTEM CO, I
(Room 55w), I2l, Kingsway, London, w.C.2.

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

—— — — —— ——— —— — —

CASES..

FOR

Radio and Rzdio Instruments in wood or
metals ond in any quantity.

——
PARTS,

Anything in wood from a packing case to
precision work.

Cases, racks and panels, etc., in metal.

Please send‘u” details or drawings
with enquirics,

Metal parts can only be manufactured for
essential work or againi- Contract No.

LOCKWOOD & CO. e §
LOWLANDS ROAD, HARROW, MIDDX. 3704

CLASSIFIED ADVERTISEMENTS
intended for the NOVEMBER ISSUE can be
accepted up fo Thursday, October 9th.

wamazanaman:
ssmsuse
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SIXTH EDITION

WIRELESS

SERVICING
MANUAL

By W. T. COCKING, AM.LE.E.
(of “The Wireless World ")

A complete book of reference.

Advantage has been taken of this new edition to make a
thorough revision of the contents, and to add new material
where required, including an additional chapter on Automatic

Frequency Control.
Ganging,

BOUND IN CLOTH BOARDS

SIZE 7) ins. x5 ins,
314 pages

6/- net.
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Revised and Enlarged

The most reliable
practical guide for amateur and professional.

Automatic Volume Control, The Use of Cathode-ray
Test Gear, Instability, Distortion, Mains Hum, Whistles, Local {
Interference, and Aerials are all separately treated.

In the new chapter on automatic frequency control, various
practical methods are described and discussed. The valve base
connection tables, which cover British and Continental types,
have been extended and revised, while numerous minor 1
revisions and additions have been made elsewhere.

By post 6/6

Issued in conjunciion with ©* Tre WirELEss WORLD ' and published by the Proprietors :— }
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
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chase Tax
2103

and stationers or
direct  from the
Publishers
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DIARY and
REFERENCE BOOK

tLIFFE & SONS LTD.
Dorset House,

Ready
During
October

for 1942 |

In addition to the usual daily spaces—
one week at an opening—there is a
list of the most important Broadcasting
Stations of the World ; base connec-
tions ol British and American valves ;
circuit diagrams of receivers and
accessory - units. For the wireless
telegraph student there are the Morse
and Q" codes, and international call
sign allocations. Tables showing the
allocation of wavelengths to the various
wireless services and also standard times
throughout the - world have been added.

Stamford Street, London, S.EA

BUSH HOUSE, W.C.2.
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Whiteley Electrical Radio Co., Ltd. A &1
We continually seek new inventions and products
in all branches of industry for development and
production by the manufacturing Companies of

the Simmonds Group throughoyt the world.
SIMMONDS DEVELOPMENT CORPORATION LTD.

" The Wireless
Imperia) News Co.; Gordon & Gotch, Ltd. Eours

The International News Co,
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LRSIN

THE SOLDER WIRE WITH
3 CORES OF NON-CORROSIVE
ERSIN FLUX

@ Avoids Dry Joints @ Increases Electrical Effi-
ciency of Joints @ Speedily makes Sound Joints
2 on Dirty or Oxidised Surfaces
@ Always Correct Proportions of

Flux and Solder @ No Additional

Flux Required @ Low Melting Point

f (190° C, for 60/40 alloy) @ Approved

L by Air Ministry and G.P.O. @ Al-

British and acknowledged

by the Leading Manu-

facturers to be the finest

Cored Solder in the world.

FREE

Two informative publica-

tions on soldering have

been issued by Multicore
Solders Ltd. Execu.
tives are invited to
send for copies and
1  free sample of
Multicore So.der.

: . MULTICORE
g - SOLDERS LTD.,

\\‘ BUSH HOUSE,
l\ LONDON, W.C.2.

ﬁ? . Tel : TEMple Bar 5583/4

LOUD

SPEAKERS

THE WORLD’'S FINEST REPRODUCERS
=

TRANSFORMER

LAMINATIONS

Core Width J5" to 1}* (E’s & I's)

EIGHT STOCK SIZES
AC hensive Bulletin together with detalls of Associated Covers and
Clamps with design data will be sent to mapufacturers on requast.

BRITISH ROLA LIMITED
MINERVA RD., PARK ROYAL, N.W.10. WILlesden 333

Wireless
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B.L

RADIO MATERIALS

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

Write for Leaflet M.108.
U.K. Regd. Trade Mark.

BRITISH INSULATED CABLES LTD.

CABLE NVMIAKERS AND ELECTRICAL ENGINEERS
Head Office:

| PRESGOT, LANCS. Tel. No. PRESCOT 6571

WHARKFEDALE

GOLDEN CHASSIS

As supplied to the
B.B.C.

Supplies of this first-class
Loud Speaker are still
available,

Delivery 2/3 weeks.

PRICES:
s Less With
\\;\ Trans. Trans,
RN Chassis only - - - 60/-  75/=
Cabinet Model - - 97/6 112/6
RESPONSE CURVE
s T -
5l
db ¢
1 “ ]
-0 : : 3

" rrequency
WHAREEDALE WIRELESS WORKS
SOLE PROPRIETOR : D. E. BRIGGS,
HUTCHINSON LANE, BRIGHOUSE, YORKS.
PHONE : BRIGHOUSE 50. '‘GRAMS : * WHARFDEL."
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THIS IMPORTANT GUIDE
TO SUCCESSFUL
ENGINEERING CAREERS ¥

After months of intensive effort and research we aré
pleased to announce that the new edition of our

handbook, “ENGINEERING OPPORTUNITIES,”

is now out of the publishers’ hands and ready for
free distribution. Containing ZQS pages of __ o
practical guidance, this book is, beyond e -"

argument, the finest and most complete Pl LOTS

handbook on Successful Engineering
Careers ever compiled. It is a book that

If you are earning less than £10

‘““NO PASS NO FEERE”

TEAR OFF HERE™

should be on the bookshelf of every OBSERVERS
person interested in engineering what- ETC.
ever his age, position’ or experience.

The Handbook contains, among other intensely Special rapid Home-
interesting matter, details of B.Sc., AM.LC.E., study courses in
AM.IMech.E., AMILEE., AMLAE., AMIRE, the essential
A.M.IP.E., CIVIL SERVICE, and other important  hbranches of Mathe-
Engineering Fxaminations : outlines courses in all matics. For full
branches of CIVIL, MECHANICAL, ELECTRICAL, d '.I ¢ chi
AUTOMOBILE, RADIO, TELEVISION, AERO- etails of tnls
NAUTICAL and PRODUCTION ENGINEERING, scheme apply or
DRAUGHTSMANSHIP, TRACING, BUILDING, write

GOVERNMENT EMPLOYMENT, etc., and explains
the unique advantages of our Employment
Department.

WE DEFINITELY GUARANTEE

per week you cannot afford to miss

reading” ENGINEERING OPPOR-

TUNITIES.” In your own Interests,

we advise you to write (or forward the

B.LET. (*%:
17, Stratford Place,
LONDON, W.I.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY,

. coupon) for your copy of this enlighten- 387, Shakespeare House, 17-19, Stratford Place,
W.l

mg guide to well-paid posts — NOW,
There is no cost or obligation of any kind.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Principal : Professor A. M. Low

387, SHAKESPEARE HOUSE,
17, 18 & 19, STRATFORD PLACE, LONDON, W.I

Please forward Free of cost or obligation of any
kind, your 208-page Handbook ‘“‘ENGINEERING
OPPORTUNITIES.”

NAME

ADDRESS



