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2. This gives flat rubber contour with high

metal bond.

application of radial load.
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1. Simplest form of bush. |
Fits existing shaft and boss.
’ Uneconomical in rubber use. |
Distributes stresses uvnequally. it
|
J I
(111
lﬁ
stress concentration at edges of rubber- ‘
It gives equal stress at
bonded surfaces but unequal stress in |
rubber volume and also unbalanced 2 ‘
|
il
3. This hyperbolic rubber contour gives |
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partially even stress distribution with
stress reducing pips at metal edges,
the stress concentration is at the flat
edges and there is unbalanced appli-

\ “; ) \
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4. The double hyperbolic rubber contour

gives even distribution and allows for
of radial load.
Stress-reducing pips prevent stress

ceatral application

concentration.

cation of radial load.
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ENGINEERS IN RUBBER
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THE "AVY” l HE world-wide use of “AVO”™ Electrical

TEST
. BRIDGE

mopner 40
UNIVERSAL -

voMeren Testing Instruments is striking testimony to their

outstanding versatility, precision and reliability.

In every sphere of electrical test work, on active
K’-ir— . service and in industry, they are maintaining the
4’*“5&'\&\ «“ AVO " reputation for dependable accuracy,

i‘% which is often used as a standard by which other

) instruments are judged.

o A Orders can enly be accepted which beer @ Government

THE "AVO" e s Contract Number and Priority Reting.
VARYERIESIER "AVO” 0SCILLATOR

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO, LTD,

WINDER HOUSE - DOUGLAS STREET « LONDON - S-W- | TELEPHONE. VICTORIA 3494/7
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Supplied BY FAGCTORS EVERYWHERE
UNDER Money Bach GUARANTEE BY
MULTICORE SOLDERS LTD.

"

Ersin Multicore —The finest cored solder in the World —
hitherto exclusively supplied for use on A.M., M of S. and :
Admiralty contracts, is now available to you. Nominal 1 lb. reels

Order a reel of Ersin Multicore Solder from your factor 135.W.G. - 4/10
now. Give ita good trial —use half the reel if you like. If 16 SW.G. - 5/3
you do not find Multicore to be the best solder you have ever

: Above prices subject to
used, post the partially used reel to us and we will refund usual Trade Discount.

in full, by return, your purchase price and cost of postage.

Contains 3 Cores of Non-Corrosive Ersin Flux. Approved A.L.D. and G.P.O.

MULTICORE SOLDERS LTD.COMMONWEALTH HOUSE,NEW OXFORD ST.LONDON, W.C I. Tel: CHAncery 517172
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3.25A3(25T) .
: ‘ 3.25D3 (3C24)

g

Smaller brothers .of the Eimac 35T and 35TG, these

Flaie Disiipation (wottse
£ two rriodes are filling a need in high-frequency equip-

Amplifh n foctor 8
Filos -
ment of relatively low. powered class. They atain a
high order of ¢fficiency on frequency in the VHF range
and perform equally well at lower frequencies.

In every way these two are worthy additions to the .
Eimac family . . . embodying all che Eimac features in-

cluding complere freedom from premature emission
Moximum Plote § AEHES 2 R S T
Orsdpatian (wait) 28 28 failures due 1o gas released internally,

Complete data is available withour obligation. Write
for it today. Also ask for your complimeatary copy of

Folluw the leaders to Electromic Telesis, a sixty-four page bookler which gives

RS the fundamentals of Electronics and many of its appli-

N
RS s cations. Written in layman's language, (!us booklet
\'q ‘ will assist engineers in explaining the art to novices.

N x EITEL-McCULLOUGH, INC., 893 San Mateo Avenue, San Bruno, California

/'/ / and Solt Lake City, Utoh
EXN

Expart Agewtt: FRAZAR & HANSEN, 301 Clay Streer, Sun Francice 11, Calif, U'S. 4

Plants locoted ot San Bruno, Colitarnie
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FLEXIBLE TORSIONAL REMOTE CONTROL

L &

- S AN TN N

THE S. S. WHITE COMPANY - BRITANNIA WORKS + ST. PANCRAS WAY - CAMDEN .TOWN - LONDON N.W.I.

Cable- Address : WHICODENTA, WESDO, PHONE, LONDON Telephone EUSTON 4758 4759
Robert Sharp and Pqrtrers
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¢ SPECIAL OFFERS AT BARGAIN PRICES ¢

4,000 v.

D.C. w.
T.C.C. 0l

Tubular
Condenser
with  fixing

“clips — brand

new ex-tele-
vision.

8/6 each. Brand

CATHODE RAY
TUBES (Magnetic

MULLARD 9” TYPE MW22-3 £1 | 0
MULLARD 7” TYPE MW 18-2

MAZDA 9" TYPE
CRM/9I £1 10

MAZDA7” TYPE
CRM/71... 150

150

HIGH VOLTAGE

TRANSFORMERS
200/250v. 4,000v. 2v. 2amp.

new ex-television.

21/~ each. 7 &Y

Plywood -‘Frame
and Rubber Mount
for C.R. Tube.

3/6 each.

LINE SCANNING
OUTPUT
TRANSFORMERS

Brand new ex-television

12/6 each.

Holder for C.R. Tube
complete with mounting
base, scanning & focussing

unit with coils. Brand
new ex-television.

25/- each.

SERVICE KITS

SKJ. 1 R-nfd. 400/500 v. Aluminium Can Elcetrolytic s |

6 each Silver Mica Condensers, Resistors and Triwmners,
12/9.

8KE. 1 32-mfd. 325 v. Aluminium Can Electrolytic
6 each Bilver Miva Condenners, Resintors, Trinmers and
Tubular Paper Condensers, 15/-.

SER. 1 32-mfd. 325 v. Aluminium Can; 1 8<16.mid.
610,450 v. Almninium Can Electrolytics; 6 each Silver
Mica Condensers, Resistors and Trimmers, 29/6.

SKS. 1 8-mfd. 400/500 v. Aluminimn Can; 1 8x8-mfd.
500 v. Tubular; 1 24-mfd. 2560 v. Block Electrolytica ;
6 each Hilver Mica Condenaers, Trimmers and Tubular
Paper ("ondensers, 35/-.
SET. 1 Rx 16-mfd. 350/450 v. Alumimum Can; 32-mftd.
325 v. Aluminjum Can; 1 16 x 16-mid. 350 v. Aluminium
Can; 6 each Trimmers, Silver Mica Condenners and Tubular
Paper Condensers, 37/6.

WIRE EKD CARBON RESISTORS,
}. §.1 and 2:watt. Assorted parcel of 100, 30/-.

PIEZO CRYSTAL MICROPHONES, 60 D.B., helow | volt
30.8,000 cps. List price 6 gns. Offered at 3 Gns. New.
unused, chrome finish.

PIEZO CRYSTAL MICROPHOKNES, 60 b.B. at output
tevel. High hinpedance, fed direct, no vutput transformer
neceasary, 45/-.

LOUDSPEAKER FRETS. Coppered brass, Rx7in.
3/6 ; 144 x 94in.. 8/9.

TUBULAR PAPER CONDEKSERS, 350/500 v., D.C. workiug.
0001, .0003 mfd., 4/~ doz.; .001, .004 mMd., 6/~ doz.;
.01 mtd., 7/~ doz.; .05 mid., 9/~ doz.; .1 mfd.. 12/- doz.;
.23, .6 mid., 158/~ doz.; or assorted parcel of 50 for 27/6.
Minimum orders, 1 doz., Any type.

SCREENED INTERLACED FLEXIBLE MICROPHOKE
CABLE, Twin, 6 yards for 6/9.

MAINS TRANSFORMERS, 200/250, 350-0-350, 6.3 v, 3
amp., 8 v. 2 amp,, 120 m.a.; 4 v, 6 amp,, 4 v. L amp,,
120 m.a., 37/6 each.
SPECIAL OFPER. Best Galvanised RBolts and
Nnts, 0,2,4,6 B.A. Large assorted packet, 3'6.
FLAT FLEX, 9-way 14/36, 18/20ft. colls, 4/- each.
IRON LEADS, with connector, 23/36 Clrcular Flex, 3/6 each,
8-PIN MAINS RADIO PLUGS, and Bockets, 2/3 each.
1-WATT CARBON RESISTORS, Manufacturers’ type,
values unmarked but ranging 20,000 ohms to 2 meg. Unique
opportunity, 7/- per 100.

new, ex-televimion,

lrass

CATHODE RAY
OSCILLOSCOPES

— Limited Number —
Built by prominent Radio Engineer.
Ideal for Radio Servicemen's and
Engineers’ Workshops.

Iy

All parts supplied—theoretical wiring diagram,
pares list and full instructions for assembly and
operation,
tion and focussing CRT 7in. Screen, Multi-stage
Amplifier and Linear Time Base, Anode Potential

5,000v. P.O. Permit require: £22 17 6

for Pen 46 Valve
Cose & Pkg. 10/- extra, Full details on application,

Owing to unprecedented demand and staff
shortage, goods cannot be despatched under

14 days.

Brief Specification : Magnetic Deflec- |

[‘LIBERTY SIX' ALL-WAVE
| 6-VALVE CONSTRUCTORS’ KIT
16-50, 200-560, 1,000-2,000 m.

| Brief Specification : Frequency Changer with two
valves, separate oscillator, 81X TUNED CIRCUIT,
465 KC lron Cored 1.F.s, Separate tone and
| volume controls, 5-watt output, 8in. P.M. speaker
with baffle and output transformer, all valves,
chassis, Practical and-Theoretical diagrams, Parts
List, Nuts, Bolts and Wire, ready to assemble,

200,250 volts A.C. Including £16 16 o

Purchase Tax

TEST INSTRUMENT LEADS, suitable for Avo, Taylor,
etc., 81t. long, fitted large plugs and crocodile clipe. 4/6.
.0003 VARIABLE CONDENSERS, with geared slow motion
drive, pointer and dial frame, ceramic insulstion, 12/6 each.
VALVES. American Types at B.O.T. Controlled Retail
ces. For replacement purposes only. 6F5, 12F5,
1235, 128F5, 9/2 ; 5Y3, 2576, 11/- ; 6Q7, 12Q7, 11,7 ;
1A7, 6F6, 6K6, 6K7, 617, 1277, 12877, 36, 12/10 ; 6As,
688, 6BA7, 14/-.
Alno British Valves at Manufacturers’ List Prices. ACME,

10/6 ; 6X5, VU4, UUG, U7, 11/-; HIAIDD, TDD4,
11/7: AC/VP2, CL4, EF39, KTW61, Pen 45. BP41,
NP42, T41, VP41, 1210 D1 diode lin. Peanut Valve

with ~valveholder, 12/10; ECH3, FC13, X63, 14:-;
AC6Pen®, EL35, Pen 46°, U21, 18/8.
| * Post Uffice Permit necessary. X
Add 3d. per valve post.
International
English Octal,

Prices include Purchase Tax.
VALVE HOLDERS-AMPHENOL TYPE.
or Engllsh Uctal, chassis mounting, 1/-.
Wafer Type, 6 for 2/6.
m’xnn TYPE SWITCHES, 4-way, 2 Bank, Long Spindle,
each.
VOLUME CONTROLS, 1.000, 5,000, 10,000, 20,000, 25,000,
[ 50,000, 100,000 obme, }. §. 1 and 2 megohms, without
nwitch, 4/9 each. As above, with awitch, 6/9. 100,000
ohme, { mehohm Double Pole 8witch, best American, 7/6.
{ WIRE WOUND, best American, new, ex-television, 2,000
| and 10,000 obme, 5/~ each.
LINE CORDS, 3-way heavy duty, .3 amp., 360 ohma, 9/6 ;
x 480 ohms. 13/6 ; 600 ohms, 15/9.

’ CALLERS to Show Rooms,

2 HIGHGATE HIGH 8T., N.6.
'Phone : MOUntview 9431.

LINAGLOW LIMITED

HOURS OF BUSINESS : Mon. to Fri.
9 a.m. tc 5.30 p.m.

Nearest Tubc—Archway.

¢ POST_ORDERS to Dept. M.0.28

61 HIGHGATE HIGH STREET, N.6.
*Phone ; MOUntview 9432,




WORLD'S LARGEST RADIO
COIL MANUFACTURERS

RADIO FREQUENCY INDUCTORS

INTERMEDIATE FREQUENCY
TRANSFORMERS

RADIO FREQUENCY ' COIL

HOKES

MICA COMPRESSION

CONDENSERS
AIR DIELECTRIC CONDENSERS
MICA MOULDED CONDENSERS
SICKLES SILVER CAP

CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS
U.H.F. RADIO EQUIPMENT
SPECIAL ELECTRONIC

EQUIPMENT

The F. W. SICKLES GCo.

CHICOPEE, MASS., US.A.

RAYTHEON "'FLAT"
HEARING AID TUBES

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

kL

PRODUCTION CORPORATION

HEARING AID TUBE DIVISION
Newton, Massachusetts.

o e

ARMY-NAVY ‘E’ WITH STARS Awarded
all four Divisions of Raytheon for Con-
tinued Excellence in Production.

WIRELESS WORLD

MALLORY

VIBRATORS

ARE ALWAYS DEPENDABLE

o~ .
i N A
T A~
. K'//fj That’s the Poil;]
: of MALLORY

“"Know How™

— v
i

Contactsin a vibrator take alot of punishment.
They must operate under widely varying
conditions of temperature and must °* make
and . break ** 115 times a second. Small
wonder that alert engineers think of contacts
first when selecting a vibrator !

For over 20 years, Mallory has been industrial
headquarters for every type of electrical
contact. tt has introduced new contact
compositions . . . evolved better designs
. . . formulated improved surface finishes.

As a result of this wide experience, Mallory
equips its vibrators with special grade
tungsten contacts which are cut in its own
plant from material made to its own speci-

. fications, They give longer life, are subject
to a2 minimum of erosion and transfer.

Mallory is ready to apply its special vibrator
‘“ know how '’ to your specific applications.

P. R. MALLORY & CO. INC.

INDIANAPOLIS, INDIANA,
US.A.

Radio and Electronics Division

ALSO
“ MYKROY’® CERAMIC
INSULATING MATERIALS

GENERAL ELECTRONIC
VACUUM CONDENSERS

FOR THE FUTURE

These ™Manufacturers will help soive your
post-war problems.

Register your name now for full details which
will be sent you when supply conditions again
permit.

FRANK
HEAVER

LIMITED
Kingsley Road, BIDEFORD,

N. Devon

L] [T 2, D T L]

NOVEMBER, 1944

VICTORY
PRODUCTION

TYPE 317

HEN the mission of complete victory

is accomplished, General Instrument
will help **Win the Peace’’ by making
the best use of still greater knowledge
and experience in the manufacture of
variable condensers and drives.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH, N.J., US.A.

HEN you think of plastic
mouldings for post-war pro-

ducts we suggest you consult
the Kurz-Kasch * Plastic Round
Table *'—a group of specialists in
design, materials, tool-up and
moulding. Kurz-Kasch can give
you complete service under one
roof, one responsibility.

@

i
KURZ-KASCH INC.

Moulders of Plastics,
DAYTON . OHIO

U.S.A.
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Clear as a

5

AND HERE IS THE REASON . .

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

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

Made in
Three
Principal
Materials

FREQUELEX

An Insulating ma-
terial of Low Di-
electric Loss, for
Cdil Formers, Aerial
Insulators, Valve
Holders, etc.

! ERMALEX

A High Permittivity
Material. For the
construction of
Condensers of the

dimensions.

TEMPLEX

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

BULLERS, LTD.

THE HALL.
OATLANDS DRIVE,

WEYBRIDGE, SURREY

Telephone :
Walton-on-Thames 2451

Manchaester Office :
19. Deansgate, Manchester.

Bullers

CERAMICS

LOwW LOSS

NOVEMBER, TQ44

LONG LIFE.HIGH EFFICIENCY AND
SIMPLE CIRCUIT

A meral rectifier in the
voltage doubler circuit
provides full wave recti-
fication with a trans-
former secondary
voltage less than the
voltage of the output
from the rectifier.
Further, no filament
winding is required and
the transformer is simpler and less costly.

&
METAL RECTIFIERS

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

smallest possible |

B.S.R. STANDARD SINE WAVE SOURCES
TYPE LO.800A. OSCILLATOR

—an actual oscillogram of output voltage is illustrated—gives good
waveform even below 10 c.p.s. This necessitates a minimum
** pull-in ‘' between the two H.F. oscillators. Superlative design
results in an almost perfect waveform from the lowest to highest
frequencies. The output voltage is constant to within a few per
cent. over the frequency ran;e.‘ This Model is chosen as a Standard
by most Departments. Stable, reliable. Indispensable to all serious
workers.,

Output up to 5 watts.  Three range output voltmeter

incorporated—0-250, 0-50, 0-10.
Four output impedances, 5000,
1000, 600 and |5 ohms.

Frequency ranges (3 models),
0-15000, 0-25000 and 0-50000

c.ps.
BIRMINGHAM SOUND
REPRODUCERS LTD.,

Claremont Works, Old Hill, Staffs.

Cradley Heath 6212/3. Grams : Electronic, Old Hil
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RADIO TELEPHONE EQUIPMENT
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LONDON AGENTS Manufactured by
WEBB S RAD|° STRATTON & CO. LTD.
SOHO STREET, EDDYSTONE WORKS
OXFORD STREET, LONDON, W1 B | R M | N C H A M

Telephone: GERRARD 2089 . 'Phone PRIORY 2231. Cables : ‘STRATNOID’ Birmingham
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/£XACTING
CONDITIONS

l HIS Waterproof Loudspeaker is
specially suitable for Ships at sea, Rail-
way Stations, Plating Shops, Foundries,
ctc., where high humidity and corrosive
atmospheres preclude the use of ordinary
P.A. Units.

TYPE No.: INDUSTRIAL No. 5
Impedance : 7,000 ohms, [Depth : 41", Diua. 83".
tapped 5,000 and 3,000. Rating : 2} atts

peak A.C.
Retail price £3.10.0
Delivery against contract No. only.

e
G 0 u D m n n S LANCELOT ROAD. WEMBLEY MDX.

INDUSTRIES LIMITED . LOUDSPEAKER & TELEPHONE ENGINEERS.

M.R. SUPPLIES—
I areZablefto supply immediately frompresent stock the following first-class and brand
new RADIO, ELECTRICAL AND TECHNICAL EQUIPMENT. Further details of
some of the items have been given in our previous ™ W.W.” announcements. Al
prices nett.
ROTHERMEL PIEZO-CRYSTAL PICK-UPS. Senior (black hakelite) model, complete
with arm, 78/8. STROBOSCOPIC S8PEED TESTERS (50 cycle) showing 74, 79 and
80 t.pan.  On cardboard euly, 1/-, ROTHERMEL-BRUSH PIEZO-CRYSTAL
MICROPHONES, bijou model with tapped mounting boss and lead, 42/-. STANDS
TO SUIT :—Table, extending, all-chromium, 29 6. Floor, extending, all chrominm,
45/6. Rame make, MINIATURE P.C. MICROPHONES, deaf-aid type, 13in. dia,, no
front grille, 28/6. G.E.C. CURRENT FED MICROPHONES. Require no amplifier—
work with 15-ohm speaker direct from 12-volt accumulator, ideal for instructions and
annonncements. With appropriate coupling transformer. £9.17.6. G.E.C. POWER
PACKS for 60-watt Amplitiers, complete with two U.18 Osram Valves and H.D.
tapped Output Transformer, £21. G.E.C. MOBILE AMPLIFIERS (3 only) for 6/12 v,
i operation, 10-watt output. Ilnputs for mike and pick-up with fade-over contruls.

Outputs for 7.5 and 15-ohm speakers, 1 fine solid oak carrying case, 19in. by 15in.

by 1lin., weight 56 Ibs. With first-class Hand Microphone, all Osram Valves, plugs,

cables, etc., ready for use, £30 (ex this address).

GRAMPIAN MOVING COIL MICROPHONES, in square suspension frame with mount-

iug boss, excelleut response, £4.17.6. MU-METAL M/COIL MICROPHONE
TRANSFORMERS, ratio 50/}, miniature type (also anitable for M/Coil pick-ups), 21/-.

l GRAMPIAN OUTPUT TRANSFORMERS, to it all speakers. Tapped prim. and

This new and improved Taylor Valve tester measures the Mutual see. providing 8 ratios, with C.T. for push-pull, §'8. X )

Conductance of all types of amplifying valves and also checks the PYROBIT ELECTRIC SOLDERING IRONS, 2:30/250 v. Small " instrutuent ” model—
emission of Diodes and Rectifying-valves can be held like a pencil-——the ‘most po ular jron. With ' pencil ” bit, 21/-. Extra
Two ranges of Mutual Conductance measurement are available being { adjustable angle bit, if required, 4/@. Spare elements, 2/6. PYROBIT NEON

3 mA/V foll scale and 15 mA.V respectively. Anode and Screen Volts || ey e S 9/8. PYROBRAZE SOLDERING AND

can be adjusted to suit the valve under test and a vartable supply of | clip, cables, etc., ready for use. Purtable model in strong metal case, 3-5 mina. rating,

v. A.), with three tappings, electrode holder,

Grid Volts 15 also available A switch gives a choice of 17 different 30120 amps. output, £12.10.0.

filament Volts covering from 1.1 Volts to (17 Volts G.E.C. PUBLIC ADDRESS SPEAKERS. Latest P.M, M/Cuil Projector speaker Unit
Sixteen valve holders are provided to cover all the popufar British, (15 ohms), with built-in line transformer and 42-in. round all-metal Horu, rating
American and Continental types Separate tests are available for 10 watts, £10.5.0 (carr. 7/6 each). Same Unit with 30-in. square all-metal Horn,
checking Continuity, Element Shorts and Heater to Cathode Leakage £8.10.0 (carr. 7/6). X .
The three selector switches ensure that the correct voltage is applied HEAVY DUTY OUTPUT TRANSFORMERS, limited supply agaiu available. Handling

25 watta A(". Tapped prim. und sec. with p.p., and providing 11 ratios irom 121
10751, Weight approx. 10 1hs.. ** W.W." spec. 8 (phe.. post 2/4).
STEP-DOWN MAINS TRANSFORMERS. Prini. 200 240 5. (tapped), Sec. 5, 12 and

to every pin of the valve under test.
A comprehensive book of instructions 13 ssued with each Instrument,

complete with a valve chart giving settings for over 2.000 valves | 17 v. at tull .amps., 48/6 (pkg.. post 2/-).

of afl makes STAGE DIMMERS. Controlling stated load from full-bright to blach-out  With
The instrument is operated from A.C Mains and 3 mains adjustment ' overhead screw motion and handwheel control. 1,000 watts, £6.17.6. 1,500-watts,
1s provided covering from 200-250 Volts at 40-100 cycles. £8.8.0 (carr, either 6/6). SLIDING RESISTANCES, 100-watt, complete rauge now

in stock : 4 ohms 5 amps.. 10 ohms 3 amps., 50 ohms 1.4 amp.. 100 ohms 1 amp..

200 ohms 0.7 amp., and 400 ohms 0.5 amp., any one, 25/-. Other Sliding Rheostats
in stock. Please enquire. _

/ TRANSFORMER BOBBINS. Priwi. tapped 200,240 v. ecs.: 350-0-350 v. 75 ma.,

( 4v. 48., 4v. ds. Core opening 1}in. sq. and 1%in. through, 18/8. Also with 6.3 v. 4a.

aud bv. fa., same price. YITAYOX 12-INCH P.M. SPEAKERS, Model K12/10 10-

watts), high fidelity, 15-olumns, £7 (callers ouly). FLIK-O-DISC Ohm's Law Flectric

| Calculators, 6/6.

Model 45A/S
Price 847 . 0 O

Please write for
technical brochure.

electrical .n/.‘rumon!q”

Send your enquiries to
TAYLOR ELECTRICAL INSTRUMENTS LTD.
419-424 Montrose Avenue, Slough, Bucks. M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1

Telephone, Slough 2138t (4 haes) ‘Groms. ** Toylins, Slovgh'™ (Telephone : MUSeum 2958)

Please include sufticient for postage aud packing
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) CERAMIC gigh W% CONDENSERS

The outstanding characteristics of U.I.C. Test Voltage up to 15 KV D.C. or 10 KV R.M.S.
Working Voltage up to 10KV D.C.or§ KVR.M.S.

Radio Frequency Working Load from 2.5to 15§ KVA
according to type. Capacity Range 5 pF to 1250 pF.
loss factor, and small dimensions. Tested to Specification K.110. Full details on request.

Ceramic Pot and Plate Condensers are

their high breakedown strength, low

UNITED INSULATOR CO. LTD., 12-22 LAYSTALL STREET, LONDON, E.C.1

Tel : TERminus 7383 (S lines) Grams : Calanel, Smith, London

LOW=-L0SS CERAMICS &

THE PIONEERS OF
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This is the Rediffusion R.H.2, delivering more than 250 watts
of radio frequency power. Only 18 x 15 x 12 inches, it is very
simple to instal and control. The matching unit shown on the
bracket may instead be coupled to the set through a 6-ft.
screened cable.

A screened heating cage 12 x 12 x 12 inches can be supplied for
laboratory work on moulding powders and other small specimens.

At present deliveries can only be made for high priority work,
but we illustrate this as an indication of Redxffusxon advance
development.

REDIFFUSION LTD

\g\/l/

REDIFON
Broadcast Relay Service Limited /I/ \\

Designers and manufacturers of Radio Communication and Industrial Electronic Equipment

A Subsidiary of

VICTORIA STATION HOUSE +« VICTORIA STREET » LONDON + S-W-I (PHONE VICTORIA 8831)

nere/] come a time . . . m

Designed for highest

efficiency in short-wave

work.

4-Pin Price

Type CA. 1l to 25 metres ... 2/6
, CB. 20to 45 . 2/6
o CC. # to 100, . 2/9
., CD. 80tol80 .. 2/9

6-Pin Price

Type CA6. Il to 25 metres ... 2/9

. CB6. 20to 45 ,, o 2/9
., CC6. 410100 ,, e 3

- ' \ . CD6.80to180 . .. 3-
en " » CE6.110t0250 ,, .. 33
RD4 low-loss dielectric material is used exclusnvely

in * Raymart ’ coils.

\/ p RAYMART MICRO-VARIABLE CONDENSERS.
e | 5 ~ Owing to lack of space, please refer to page 24 of
: Octoben issue for full details and prices.

RAYMART “SPEED " KEY. Acknovledged as a pre-
cision instrument and a great a|d to effortless high
speed keying . ... Price 8/6

Please add postage
on all orders valued
WHITELEY ELECTRICAL RADIO 5'- or less.

€0, LTD. L CRAFT A CREED Telephone :
MANSFIELD, NoTTs | 48, Holloway Head, Birmingham, 1 "PCtAND 3254
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If your set is fitted with Mazda Valves
that do not as yet reveal the ¢signs’
and portents of old age — that’s fine.
But should hard use, grim ¢ overtime’,
shocks, jolts and jars have interfered
at long last with their functioning,
you’ll be glad to know the Government
have made available, in spite of heavy
demands, MAZDA
Valves (of many types), viewing the
maintenance of broadcast news as an
essential service.

Services’ more

Remember, it’s cheaper —and saves
man-power— to have your old set ¢ put
right again’.

Your Dealer has all details of available
types, but in case of difficulty please
write direct to us.

MAZDA

RADIO VALVES

THE EDISON SWAN ELECTRIC CO. LTD., @ I55, CHARING CR.OSS RD., LONDON, W.C.2.

R.M.22
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{ Special Offer

MANSBRIDGE type CONDENSERS
Metal cased, 500 v., wkg.,, 1 mfd., 3/6
pf. 2 mfd,, 5/6 pf. 2 mid., with insu-
lated terminals, 6/9 p.f.

NEW POWER AND PENTODE TRANS-
FORMERS ... 10/6. Smaller type ... 8/6

LARGE CHROMIUM PLATED CHASSIS.
Heavy gauge steel highly polished chromium
with ““mirror ** finish. = Size 19} x 12} x 3 in.
(ends and sides). Drilled for 14 valves, trans-
former, choke, etc. A first-class job. Post
free, 27/6.

CONDENSERS. First-class 0.1 mfd., oil-filled,
5,000v., working, only 11/6 each.

P.M. SPEAKERS. Goodman's 6in. with Pen.
| O.P, trans, 34/6. 8in., less  trans,, 30/-.
Celestion, 10in. with Pen, O.P, trans., 47/6 p.f.

“R.T."" AERIAL AND H.F. COILS. Medium
wave. Boxed, with circuit. Per pair ... 10/6
Chassis, 11 x 9} x 2} drilled . 4/6

“MUTER " PUSH BUTTON UNITS

12-BUTTON UNIT.

Complete with buttons
and escutcheon, as illustrated

86

8-BUTTON UNIT, with mains switch rated 125 v.
at .3 amp. and 25 0 v. at 1 amp, Complete with
knobs but no escutcheon............cccreuneene. 5/6

BAIRD TELEVISION RECEIVERS
odel T.26 and other makes in stock. Every
one in perfect working order. Call and inspect

WIRELESS WORLD

In Black Enamelled Metal Cabinets

Output 15 watts, 5 valves, 200-250 A.C, Pre-
Amplifier for microphone, gramophone and
radio terminals,  Multi-range output 2.5 ohms
to 15 ohms. Fitted two volume controls and

tone control.
Price, Carr. paid £19 100

LARGE CROCODILE CLIPS. 2} x §in. Powerful
spring grip, 1/- each, or 10/6 doz.
EX-G.P.0. PLUGS, 1/6.

See previous issues for other bargains!

23, LISLE STREET,
LONDON W.C.2

GERrard 2969

NOVEMBER, 1944

ﬁAXLEY TYPE W/C SWITCHES. Zih
spindles, 4-way, 3-bank, with shielded
osc. section, 6/3 ; 5-way, 6-bank, with 3
screened sections, 7/3; 3-way, 3-bank,
without shields, 4/6.

OAK SWITCHES. 2jin. spindle, com-
plete with knob. 4-way, 2-bank with
connecting block, &/- ; 4-way, 2-bank, 3/3.
MAINS TRANS-
FORMERS. Two
special lines of newly
manufactured British
transformers. 300-0-
300v. at 75 ma,,
6.3v. 38a,, bv. 2a.
Also as above, 4v.
4a., 4v. 2a. Post, etc.,
1/3extra. Each 37/6
DROPPING RESISTANCES. Best quality, 750
ohms, .3a., 7/6. 1,000 ohms, .2a., 7/8 p.f.

TRIMMERS. Postage stamp 40 PF., 6d. Twin

40x40 PF, 1/~

TWIN FLEX. Latest plastic covered. White
and brown. 4,6 doz. yds

PLATINUM CONTACTS. Double Spring,

mounted on ebonite, 1/6.
ELECTRO - MAGNETIC COUNTERS.

Ex-G.P.O., every one perfect, electro-magnetic,
500 ohm coil, counting to 9,999, operated from
25 v.-50 v. D.C. Has many industrial and
domestic applications .,...........coveemierrinns 6/-

TWIN SCREENED PICK-UP LEADS, fitted
2 plugs, 8ft. @in. long, 2/9.

WIRE WOUND POTENTIOMETERS.
50,000 ohms, Less switch. 65/6.

The TRIX ELECTRICAL CO.,

e

HOES

ESTABLISHED 1845

If you are inchined to the view that your
instruments deserve a case that is
better built and of more attractive and
functional design, or you build equip-
ment that needs precision sheet metal
work, you will be interested to have
this catalogue. A penny stamp and the
request on your business letterhead
will bring it you.

LTD
1-5, MAPLE PLACE, TOTTENHAM CT.RD,LONDON,W.I.
Tel : MUSeum 5817. 'Grams & Cables : TRIXADIO, WESDQ, LONDON,
e e eD '

ALFRED IMHOF LTD. 112-116 NEW OXFORD STREET, LONDON, W.C1. MUSEUM $944
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There was a time when we
had to rely very much on the Germans !
for Ceramic Transmitting Capacitors. But Dubilier initiative

DUBILIER produced the first 100% British ceramic capacitors so

crmnasre € onisn that when this war came the Dubilier organization was

C{/\w/\p ' able to meet the call. Wherever there are arduous

radio-technical requirements, in tanks for instance, these
Dubilier capacitors are giving fine, reliable service.

The name is... Dubilier

C.R.C.10
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You can see a few milligrams quite

easily. You can’t see the voltage of
a battery, but with a good instrument

you can measure it. VA LVE HOLD E R s

FOR LOUDSPEAKERS
ACCURATE MEASUREMENT
USE ACCURATE INSTRUMENTS N

Kingston-upon-Thames .
l Telephone ; KINgston 5656-7-8
——— .
N ? ___J
P

Such is the wide reputation of M.LP.
Instruments . for precision, depend-
ability and long service that they are
always specified as standard equip- l
ment when efficiency is of prime
importance. When you want the ‘
best always insist on M.LP. ‘

,T, VALVES
double range cell testing Voltmeter. > l l' 3
: HIVAC LIMITED

g Greenbhill Crescent.
MEASURING INSTRUMENTS Telephone: Harrow 0895, Harrow on the Hill. Middx.

(PULLIN) LTD.,
Electrin  Works, Winchester Street, Acton, W.3 |

The illustration shows odel CT4
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We are fully engaged on war production
and are manufacturing all types of low loss and
fow capacity cables for use at high frequencies.

i We shall be pleased to make available
\ | the experience of our extensive research and
technical organisations in connection with

special cable problems directly related to the
war effort.

e
Yt f iy

CALLENDER'S CABLE & CONSTRUCTION CO. LTD. HAMILTON HOUSE, VICTORIA EMBANKMENT, LONDON, E.C.4
All over the World
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A Spire assembly is a tight assembly — and nobody need trouble to send us any
jokes about the word ‘tight’. It's no joke fumbling and fitting washers and nuts on to invisible
bolts. It's.z no joke knowing that the things will probably shake loose anyway inside a few
weeks. If you use a Spire fixing these worries disappear along with the nuts and washers.
There are a few thousand firms making mofor vehicles and radio sets and hundreds of other
products who know that for light assembly Spire means strength. If you don’t know but would

care to find out, send us your drawings or the parts of an assembly. 'We'll see what Spire can

do and let you have the answer in a couple of weeks —more or less.

THAT'S Fixed THAT!

Here’s a Spire Nut of the U type that is doing
noble work for electrical manufacturers con-
cerned with cable assembly. The NU 138}
replaces the normal nut and washer used for
holding the cable clips on perforated cable
trays. The U fixing makes such blind assembly
easy. The Spire Nutslips into position gripping *

the tray and there it is, ready —no more
fumbling about with a nut that you can't see, A BETTER way °’ "x,ﬂg
Simmonds Aerocessories Limited + Great West Road - London - A Company of the Simmonds Group
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As many of the circuits and
apparatus described in these
pages are covered by patents,
readers are advised, befgre
making use of them, to sahsfy
themselves that they would
not be infringing patents.

of the
‘STRATOSIL”
series of

SEALED
VIBRATORS

+* Owing to wartime restrictions on
supply of raw materials, it is not
possible to supply Wearite Com-
ponents for purposes other than those
connected directly with the war effort

1

All steel construction—even
to the rivets—ensuring uni-
form expansion under ex-
tremes of temperature.

Reed driving coil—wound on
a bakelite moulded bobbin to
meet all climatic conditions.

Metal can, sponge rubber lined
—Acoustically and electrically
shielding the Vibrator.

4 Driving contact of non-tar-

5

7

nishable precious metal—
ensuring starting under the
lightest of pressures and
voltages.

Contacts ground almost to
optical limits.
Stack assembly.
steel only are used.

Base sealed by the WEARITE
STRATOSIL process.

** Oai ing
patents 460470, etc.

Mica and

Co.'s **

Telephones :

———1)
WRIGHT & WEAIRE Lo, U]

HIGH ROAD, TOTTENHAM, N.17.

TOTtenham 3847-8-9
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MULLARD

[nitsoduce
THE ALL-GLASS TECHNIQUE

A new method of construction
which overcomes many of the
problems of maintaining
efficient valve operation at high

radio frequencies

A DEVELOPMENT OF THE MULLARD LABORATORIES

THE MULLARD WIRELESS SERVICE CO. LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.z (98
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Monthly Commentary

A Place

HEN we come to consider almost any
question affecting the detailed design of
wireless apparatus for use after the war,

sooner or later we encounter an insuperable barrier
to further progress: ignorance of the technical
requirements that it must satisfy. The frequency
band or bands to which the apparatus must tune,
the bandwidth it must cover, the nature of the
emissions which it must transmit or receive; all
these are factors which must be known before
anything approaching concrete designs, let alone
production models, can be evolved. The answers
to our questions can come only from an inter-
nationally constituted governing body ; indeed,
at every turn we are confronted by the essentially
international requirements of radio governance.
No national -authority, however willing and com-
petent, can by itself do much to pave the way for
post-war wireless activities. Of one thing only
can we be certain ; the regulations and frequency
allocations made at the Cairo Convention in 1938
are now hopelessly out of date, and will give little
guidance for us in 194 ?.

Influenced by considerations such as these,
Wireless World ventured, some eight months ago,
to put forward a plea for an interim international
convention. That suggestion was made with some
diffidence. Though it seemed certain that no time
should be lost in preparing for happier days, the
war situation was such that the idea of inter-
national discussion appeared mildly ridiculous.

Intense U.S. Activity

Since we made our plea, there have been few
signs of any intense official activity in this country,
but in America large-scale planning is now well
under way. Industrial and other interests, with
the fullest support, co-operation and leadership
from the U.S. Government, have discussed freely
and openly the many vexed questions of frequency
allocation between the various wireless services.
Discussions are rapidly approaching a stage where
cut-and-dried plans will be ready for the American
delegates to take to an international conference.

in the Ether

According to a recent report in Broadcasting (New
York) of a joint government-industry conference,
great emphasis is laid om’ the need for haste;
December 1st is given as the ‘‘ deadline for a fully
considered set-up of proposals for the State
Department.”” A U.S. Government spokesman is
quoted as saying that an international conference
may well be held next spring.

It is natural that, in view of all this activity, we
should look to America for ideas on the post-war
organisation of wireless. One suggestion put
before the conference just mentioned gives us some
concern. In the proposals for allocations made by
the official Inter-department Radio Advisory Com-
mittee the provision of frequencies for international
long-distance broadcasting was completely omitted.
When taxed with this omission, the Government
spokesman suggested that programmes should be
transmitted by point-to-point relay for rebroad-
casting on the national systems of other countries.
The view was expressed that effective direct inter-
national broadcasting would require an inordinate
amount of space in the spectrum—probably 50 per
cent. of the band 4-20 Mc/s,

This opposition can perhaps best be ascribed to
disillusioninent, brought about by the evident and
admitted failure of world broadcasting during the
few short years of its life to foster amity between
peoples. But, though we can sympathise with
such views, we cannot support them. Much short-
wave broadcasting has been unadulterated pro-
paganda, conducted for the most dubious ends.
The fact that a medium has been misused does not
condemn that medium. Ultimately, means will
surely be found for using it properly, and a place
in the ether must be reserved for a service with
such obvious possibilities.

It is rumoured from Amenica that another
socially valuable wireless application—amateur
transmission®—-has been threatened with curtail-
ment, or even something more drastic ; the U.S.
journal Electronics used the word ‘‘liquidation.”
But we see that the tentative I.R.A.C. proposals
provide frequency allocations for amateurs.
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ACOUSTICS OF SMALL ROOMS

Factors Affecting Quality of Reproduction

By J. MOIR, AM.IEE.

The small room presents a number of problems to the quality enthusiast attempting to
reproduce concert hall performance in domestic surroundings, and the following notes are

intended as a preliminary survey of these difficulties.

Considerable work has been carried

out on the problem of production and reproduction in large rooms, but, as we shall see, the
nature of the problem changes as the room size decreases and conclusions that are correct
for the large hall may prove incorrect in small rooms.

HIZ requirement to be met

in obtaining a reproduction

of a concert hall perform-
ance in a large or small room is
deceptively casily stated. It is
that the instantaneous acoustic
pattern produced in space in the
reproducing room shall at all
times be identical with that exist-
ing in the concert hall. Further
examination of the problem only
serves to show that this appar-
ently  simple requirement is a
long way from our grasp and
while he is a bold prophet who
suggests that improvement will
never be achieved it is apparent

taken for sound cnergy to be
absorbed by the room boundaries
when the source of sound (speaker,
singer or orchestra) ceased to
emit sound energy. He estab-
lished the term ‘' reverberation
time " as a suitable yardstick,
defining reverberation time as
“ the time taken for the average
sound energy density to decay
to one millionth (60odb) of its
initial value.” He developed an
empirical equation which enables
the reverberation time to be
calculated in advance of con-
struction and made a subjective
determination of the optimum

the room boundaries at exactly
the rate at which it is emitted by
the sound source.  Similarly when
the source ceases to emit, the
average sound energy decreases
exponentially, being absorbed and
dissipated as hecat by friction
in the porous boundary surfaces.
The average sound cnergy density
at any instant during the period
of growth is given by—
P 4_L<I . cSal/4V>
cSa

(1)
and during the period of decay by
4E o cSatl4V

that fundamental obstacles place reverberation time for speech 1’ - (2)
the goal well out of sight (or ' and musical production. S
more aptly, out of earshot) at If the growth and decay of where I’ = sound energy density
the present time. I£ = rate of emission of

Most of the work that the I 141t source
writer has done on this I a velocity of sound
problem refers to the room LA @ q 1 3 <
shown in Fig. 1, approxi- e e ————————— = total surface ar‘ea
mately 16ft. oin. 11ft. [ { curTaNst ||« average absorption co-
6in. x 8ft. 6in. high, the : I | efficient
walls being distempered, the ] : : Il V = room volume
floor covered with linoleum eft | CARPET ! 18
and carpet, the latter beir ! U e S

|50 “ emng SETTEE] | H in anyv one room, and at

rather thin. ! } raEnET, 18 =

About the year 1893 | ] | one requency, o 6% -
QLo - N | and V" are constants, and
Sabine commenced his in- L _’ ==t i

. T e ————— the relations may be reduced
vestigation of the acoustical to the simpler forms
properties of rooms, pri- L/ W] &% ) M b
marily to ascertain the I- a P=K(@ —e®) for the
factors which determined T~ e 2at o period of growth
their suitability as music Fig. 1. Plan of small living room used for acoustic and . .
rooms, and this and his investigations. P = Ke bt for the period

subsequent work laid the
foundation stones of architectufl
acoustic theory. His ideas have
stood up well to the searching test
of time, so that a brief review of
his carly conclusions form a very
valuable approach to the rather
more specialised problem of the
small room.

Sabine concluded that the most
important factor was the time

sound cnergy in a room is ex-
amined, it is found to follow the

natural exponential law, the
average sound energy density
ristng exponentially from the

instant the sound source com-
mences to the final steady state
when the energy is uniformly
distributed throughout the room,
with energy being absorbed by

of decav.
In this form they are seen to be
similar to the well-known equa-
tions for the charge and discharge
of a condenser through a resist-
ance. It should be noted, however,
that similarity exists between the
average sound energy density and
the condenser potential At any
particular point in space there
may be large variations about a
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mean rate which may or may not
be exponential.

Wireless World

decay (short reverberation times)
would be ideal, but in practice

323

limits there will be an optimum
value of reverberation time, and

As previously noted Sabine was_ speech and more particularly it would seem probable that this
will depend upon the type of
= / performance for which the room
90| is intended, being shortest for
50 / / speech and longest for the pro-
, f ’ duction of a ponderous organ
e I [ prelude. This is a purely sub-
0 jective effect and theory has little
- ’ to say on the question of the
) , sagic ; optimum reverberation time, al-
& :gg;}ec TioN though it predicts that rooms
10 RS intended for reproduced music
. should have shorter reverberation
\ \ \ times than those intended for a
10 = = =< live production of the same class
o of music. This is quite reasonable
o CENERAL (veL  TEuERBERATION as the recorded music will contain
some of the reverberant sound
80 L > from the recording room.
0 N\ yd The curves of Iig. 3 present
7 4
/ /4 _\_ g some of the data of the sub-
60 4 - 7 jectively determined optimum
50 AN\ /, £~ HeEeTion reverberation time for rooms,
- N S T plotted as a function of room
T LALLLEOE] VLS B HAs | volume. As our present interest
20 / CENERAL is mainly in the small room the
20 S EEESl region between 1,000 and 10,000
o cubic feet is the most important.
exrstion. oxprossing the Telation
o ~ rrArrT T : s
LT ASLE ' Svirant 1 YL ABLE 1 %/// between the factors controlling
W ////V/ W // /4 reverberation time.
o 02 04 o6 o8 1o r2 -4 & 7
- 0.05V
TIME IN SECONDS [ =——— (3)
Fig. 2. Growth and decay of sound pulses of average - Sa . .
syllabic length in roqms with different reverberation where T = reverberation time
times. in seconds
A% room volume (cu. ft.)
able to show that the decay rate music performed in rooms with S surface area (sq. ft.)
was the important factor and we very short reverberation times o average absorption
may see the reason for this from prove to be almost as unacceptable coefficient.
the following considerations. as when performed
Speech and music consist of a in rooms with very LS
series of syllables or phrases, long reverberation e 'Y vaiil
following each other at well times. Very short )
defined intervals, but if the decay reverberation times /]
rate in a room is so slow that give a very dull and =
energy from the first syllable is lifeless effect, a sub- 18
still present when the second jective result o 4 ,.c,"x 3
syllable appears, it will be at probably connected % - 7 Pad
once evident that confusion and with our long ex- & 1 o
lack of intelligibility will result. perience of living 3 "2 P o ”
This is well illustrated by Fig. 2 and listening in L = o8SE =
in which the growth and decay rooms having rever- 2 . = e e
of sound pulses of average beration times of o 4// |9§°°° »
syllabic length and spacing are i | 1T
plotted for two values of rever- Fig. 3. Subjectively oo > Evﬂc“
beration time. When the rever-  determined optimum 07 — A
beration time is short, each  reverberation times 50 |
syllable stands out well above the for d:ifferlertl: Zypes of
general level, but with a long ?szgtioxl:oo? ::Oﬂ‘: 00 10,000 100,000
reverberation  time  individual volume. ROOM VOLUME (CUBIC FT)
syllables are almost completely
lost in the general sound level. more average length. - « the factor « expressing the effec-

By themselves the curves would
suggest that very high rates of

It follows from the above that
somewhere in between the two

tiveness of the material in ab-
sorbing incident sound, being



324
Acoustics of Small Rooms——

low (below o.1) for hard rigid
materials and approaching 1 for
soft porous materials. If the
material absorbed the whole of
the incident sound, reflecting
nothing, the factor would be 1,
but in practice an open window

10,

Wireless World
able than the rise suggestéd by
Fig. 5.

Later work by Eyring, Sette,
Norris, Millington and others has
led to alternative forms for the
reverberation time equation, that
due to Eyring

T 0.05V

1

1 -; .S ]gge(l ~

I
I

1

1

T
UPHOLSTER FURN.

2)
- {4)
HRE. finding general

favour. This is

similar to the Sabine

AT |CARPETS

relation, differing
only in replacing «

by log,(1 — «). For
values of o less than

0.3 approx. the two

WwOOD FLOOR

expressions give the

s same result, but

ABSORPTION COEFFICIENT

recent work by

A Morse,

Bolt and

—
TER

Fig. 4. Variation of
absorption coefficient
with frequency for

00l
1,000

FREQUENCY (c/s)

facing the sky is the only surface
with this property. )

It will be seen that other things
remaining constant, the rever-
beration time is inversely pro-
portional to the absorption co-
efficient of the material used for
the boundary surfaces and conse-
quently if « varies with frequency
the reverberation times will also
vary with frequency. Fig. 4
presents some of the available
data on the absorption coefficient
of the materials commonly used
in domestic architecture and it will
be “seen that thére are large
variations in o over the frequency
range of interest to the musician
and quality enthusiast. The
reverberation time will therefore
be a function of frequency, and
although theory has little to say
on the subject of the optimum
reverberation times for any par-
ticular room and type of pro-
gramme, the theoretical work of
Knudson and McNair does suggest
that the reverberation times
should change with frequency in
the manner shown in "Fig. 35
where the reverberation time is
plotted as a percentage of the
reverberation time at soo cycles
as taken from the curves of Fig. 3.
Practice appears to substantiate
theory except above 3 kc/s when
a gradual fall in reverberation
time appears to be more accept-

some common

10,000 .
materials.

Maa suggest that all these equa-
tions are approximate solutions,
applicable in restricted cases, but
nevertheless satisfactory in large
rooms. Tempered by field experi-
ence, these equations form a very
satisfactory approach to the
problem of predicting the re-
verberation times of rooms in
advance of construction.

This necessarily brief review of
the present position of room
acoustics may now be applied to

our problem of ,,
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Using formula (1) or (2) we might
calculate the reverberation time
of the room shown in Fig. 1, but
as this is an instance in which the
validity of the expressions are in
doubt, the results of direct
measurement are more satisfac-
tory. The curve of Fig. 6 presents
the ‘measured result for direct
comparison with the optimum
curve. It will be seen that the
measured time is well below the
optimum time, leading to the
conclusion that some of the
absorbent material in the room
should be remfoved.  Unfortu-
nately removal of all the dis-
posable material, such as easy
chairs, carpets, etc., proves in-
adequate in raising the reverbera-
tion time to the required figures,
and we may conclude that the
present methods and materials of
domestic architecture lead to
reverberation times well below
the optimum figures.

The construction of the room
has an important effect upon the
acoustic performance, and, as we
shall see, it appears that normal
types of construction may have
very undesirable effects. A study
of Fig. 3 indicates that the furnish-
ing materials commonly used have
absorption coefficients that in-
crease with increasing frequency.
Application of either formule (3)
or*(4) will show that this should
lead to a reverberation time/fre-
quency curve having the general
characteristics of the optimum
curve of Fig. 5 the “ rise ’ below
500 cycles being particularly im-

the small room,
although later

N

[+

o
tl

comments may
show that this

procedure is of
rather doubtful
value. Dealing

; .
]

first with the
accepted criterion

>

Fig. 5. Variation
of optimum

»
o

reverberation
time with fre-
quency, expressed

100
as a percentage
of reverberation

REVERBERATION TIME (PER CENT OF 500 C/S TIME)

time at 500 c/s.

of reverberation time, Figs. 3 and
5 give the reverberation-time/
frequency curve of Fig. 6 as being
the optimum for reproduced music.

1,000
FREQUENCY (C/S)

portant. The measured curve of
Fig. 6 for the complete room does
not exhibit this desirable feature
and we are therefore led to re-

10,000
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examine the condition of test. In
general, materials having little
thickness, i.e., thin carpet, cur-

tains, furniture, etc., do not form_

good absorbents at low frequencies
suggesting that any errors that
exist are not likely to be measure-
ment errors. Absorption by
molecular friction between the
air and the ‘porous surface of a
material is, however, only one
(though perhaps the most im-
portant) method of energy dissipa-
tion. At low frequencies it is
found that the room structure, or
large portions of the structure,
may vibrate, the energy required
to produce and maintain the
vibration being absorbed*from the
incident sound energy and dissi-

pated by internal friction in the _

vibrating structure,

It is rather difficult to believe
that a 9in. brick wall may be
moved by the sound energy from
the domestic loudspeaker, but the
theoretical predications have been
carefully checked by measurement
and qualitative agreement ob-
tained. The physical properties
of building materials are such that
partitions, floors, ceilings, etc.,
exhibit resonant properties, par-
ticularly at low frequencies; a wall

or partition giving an amplitude/ -

frequency characteristic similar
to the voltage/frequency charac-
teristic of a parallel resonant
circuit, although a wall will
usually exhibit resonant properties
at many frequencies as different
sections of the wall pass through
their individual modes, At, and
in the vicinity of resonance, the
wall vibration is many times
greater than at frequencies remote
from a resonant point, and where
movement is large the energy
absorbed from the sound field and
dissipated as friction is also
increased. Hard non-porous
materials which we would expect
to have a low absorption co-
efficient may thus have high
absorption at low frequency due
to the vibration of the partition
as a diaphragm. As might be
expected, increasing the mass of a
partition will in general move the
resonant frequencies, and there-
fore the regions of high absorp-
tion, to lower frequencies, but
serious resonances have been pro-
duced in the audio range in walls
one foot thick. In the early 1900’s
this would have been considered
a reasonable minimum thickness
for the walls of a small house, but

‘teristic does
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modern standards will generally
leave the domestic living room
with two walls about 1oin.
thick and two internal walls
about sin. thick. In addition the
floor will be constructed from
4in. boards supported on 8in. X 2in.
beams. The ceiling is generally
of similar construction. All these
boundary surfaces form excellent
vibrating absorbers in the lower
audio-frequency range and the
general result is that the rever-

14
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tion. The first condition is that
in which mechanical vibration is
transmitted by a direct path from
the speaker through a cabinet to
the floor, resulting in a large
increase in the radiating efficiency
at the resonant frequency of the
immediate sections of flooring.
The cure is easy.and obvious, the
addition of properly loaded iso-
lating pads beneath the equip-
ment.  The' second condition is
again a little more subtle, a

.resonant  partition

may have a rate of
decay, after excita- -

tion, that is com-
parable with or lower
than the decay of the

reverberant sound in
they room at that
particular frequency.

L Under these condi-

TIME IN SECONDS

OP TIMUM TIME d tions the partition,
0 excited at its
AT Y resonant frequency
' /|MEASURED \ ]

o A TN AN e by a transient soun 1
/- N component from

0-2(— Fig. 6. Optimum

- and measured rever-

beration times for the

1) 1,000 . 10000  small room shown in

FREQUENCY (c/s) Fig. 1.

beration-time/frequency charac- the loudspeaker, will reradiate

not display the
desirable low-frequency rise re-
quired’ by Fig. 5, but rather the
bass-deficient curve of Fig. 6.
The direct effect of this deficiency
is an obvious lack of bass, as the
sound intensity, in an enclosure is
almost directly proportional to
the reverberation time ; but there
is a rather subtle difference,
this lack of bass cannot be com-

-pletely corrected by increasing

the bass output of the speaker or
amplifier, although it may be
partially corrected in this manner.
Reverberation adds coloration to
the direct sound by adding com-
ponents which persist after the
original has ceased, while an
increase in bass response merely
increases the direct sound in-
tensity. Experience of the
difference between similar rooms
having reverberation character-
istics similar to the two curves of

_ Fig. 6 has convinced the writer

that this point is of more than
merely academic interest.

Under favourable circumstances
a vibrating surface may reinforce
the reproduced sound at the
resonant frequencies of the parti-

sound to the room after the
nermal room reverberation has
ceased, equivalent to an increase
in the reverberation time over the
(usually) narrow band of fre-
quencies to which the partition is
resonant. If the reradiated sound
energy was confined to the fre-
quency of the incident energy, the
effects would not be particularly
troublesome unless the decay
time was considerably below that
of the room reverberation, but a
transient sound having frequency
components falling on the skirts
of the resonance curve or har-
monically related to the resonant
frequency will also produce re-
radiation, mainly at the resonant
frequency of the structure. The
reverberant sound thus produced
is particularly troublesome when
it occurs near (in frequency) the
incident sound, owing to the beat
effects between incident and re-
radiated sound, a’ point referred

‘to again in the section dealing

with air resonance in rooms.

It might be remarked that the
common idea that a ' vibrating
surface will increase the direct
sound intensity is only correct
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when such a surface is mechani-
cally excited by direct transmis-
sion.  Where the incident sound
is airborne, the reradiated sound
can only contain the energy of the
original, although it may increase
the energy in a particular part of
the room by focusing.

However, as we have suggested,
there is considerable doubt about
the validity of normal reverbera-
tion theory when applied to small
rooms (i.e., rooms having dimen-
sions comparable with the wave-
length of sound) and our domestic
rooms are definitely in this class.
A note of 50 cvcles has a wave-
length of ¢/f = 1125/50 == 22.5ft.
in air. In these circumstances
Lord Rayleigh predicted that any
three dimensional space will
behave in a similar manner to a
stopped organ pipe, exhibiting an
infinite series of resonant fre-
quencies, the three lowest modes
corresponding to the frequencies
at which the length, width and
height are one-half wave-length.
He derived an expression for the
series of resonant frequencies

_c(A'-‘_}_B‘-’ M
=G+t

where 1. = length, W = width,
H = height and 4, I3, D are the
integers 1, 2, 3, 4, etc., substituted
in turn. The three lowest fre-
uencies (or Eigentones) are giveu
by putting in succegsion

A=1 B=o0o D=o
d=0 B=1 D=0
d =0 B=o0o D=1
giving

length  oscillation  frequency,
f1 = c/2L

Width oscillation  frequency,
f2=c[2lV

Height oscillation frequency,
13 =c/2H

Table I lists the first nine

resonant frequencies for the room
of Fig. 1. The dimensions of a
rectangular enclosure of volume
equal to that of Fig. 1 have been
used in calculating the resonant
frequencies.

With the present limited amount
of data on the properties of surface
materials, it is not possible to

calculate the pressure rise at the *

resonant f{requencies, but direct
measurement indicates that it may
be as great as 15to 25dbh. Our
overall frequency characteristics
may therefore have peaks of this
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order in the very dangerous region
between 50 and 150 cycles.

IFor comparison it will be found
that all the main resonant fre-
quencies for the average cinema
or concert hall are in the sub-
audible region below 10 cycles per
second.

In a brief survey of this nature
it is not possible to delve more
deeply into this point at this

TABLE I
Resonant
A B D Frequency (c/s)
1 0 0 36.8
0 1 0 51.1
1] 0 1 | 68.6
1 1 0 i 62.9
0 1 85.5
1 0 1 77.6
2 0 0 73.6
0 2 0 102.3
0 0 2 137.2

stage, so we will pass on to some of

the remaining implications. We
have looked upon the sound energy
decay process in a room as a
gradual absorption of the sound
energy by the room boundaries,
a viewpoint that is perfectly
correct in a large hall, but in the
small room the decaying energy
will be largely concentrated in the
resonant frequencies of the room,
so that the reverberation is pre-
sent not at the frequency of the
note sounded by the loudspeaker,
but at the natural resonant fre-
quency of the room.

The present theory of harmony
is Dbased upon the Helmholtz
theory of the annoyance values
of beats between the component
frequencies of a complex tone. It
is impossible to survey this in
detail in a short article, but we
may say briefly that the ear
accepts as harmonious any com-
plex tone in which the difference
frequencies generated in the ear
are low in comparison with the
fundamental frequency, but rejects
as discordant those complex tones
producing difference frequencies
which are an appreciable fraction
of the fundagental. \We now see¢
that these difference tones (or
beats) may be produced by the
small room although they will in
general be actepted as harmonious
by the ear, as the difference fre-
quencies are only a few cycles per
second. Nevertheless, the char-
acteristics of the reverberant
sound differ considerably from
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those in a large room. 1In fact, the
whole conception of an optimum
reverberation time is of doubtful
value when applied to small rooms,
as the rate of decay may change
rapidly with small changes in
applied frequency and even over
the period of decay.

There are further points which
are rather disturbing to the seeker
after quality reproduction. If
the loudspeaker is reproducing a
tone with a 5 per cent. harmonic
when operated in the open air and
we transfer to the small room with
a resonance rise of 2o0db. (10
times) at the frequency of the
harmonic, the 5 per cent. harmonic
would be found to have risen to
50 per cent. In fact, any com-
ponent of a complex tone that
happeus  to -coincide with a
resonant mode of the room will be
increased in amplitude relative to
the other components. It will be
appreciated that this is likely to
produce a considerable change in
tone quality.

A further interesting  point
appears if we take a rather more
searching view of the actual
process of sound energy decay
than is implied by taking an
averagc rate of decay over the
60dD. decay required by the
definition of reverberation times.
It can be shown that the average
distance which a sound pulse will
travel -in any enclosure before
meeting a boundary surface is
given by the expression

Mean free path = 4\//S.

At time intervals given by the
mean free path divided by the
velocity of sound (¢), ie., time
intervals of 4V/cS seconds, the
sound pulse will strike a boundary
surface and be reflected, cach
frequency component of the pulse
being modified by absorption,
being reduced to (1 — o) of its
amplitude before impact. As a
varies with frequency the fre-
quency characteristics of the pulse
will be modified at each impact.
Considering two rooms, one having
linear dimension ten times greater
thanthe other, we will find that
as V is proportional to length
cubed and S proportional to
length squared, the mean free
path will be ten times longer in
the larger room. The number of
impacts per second is velocity of
sound ¢ divided by 4\'/S, ie.,

Impacts per second = ;.\—
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and will be 10 times greater in the
smaller room.  Our main impres-
sion of quality is probablv formed
in the first 2350 milliscconds, and
we see that the small room will
have approximately 1o times as
many opportunitics of impressing
the room characteristics upon the
sonnd quality as the large room
would have had in the same time,
High accuracy cannot be claimed
for these last cquations when
applied to two rooms of such
dissimilar size, but this does not
atfect the point in question,

We may now sce why the re-
quirenient laid down in the carly
section is  casy to state but
difticult to achieve.  The acoustic
pattern is a property of the room
and is controlled very largely by
the room dimensions.  These we
are rarely free to manipulate, and
there appears to be no way in
which we might reproduce  the
pattern in miniature because the
wavelength of our sounds remains
"the same in both large and small
TrOOMS.

So far this is rather unpleasant
reading for the quality enthusiast
and one that would be easy to
dismiss as pure theory, but the
following experience is interesting
as it led to the theorising and
subsequent measurement partly
discussed in the preceding section.
An opportunity occurred to com-
pare the reproduction obtained in
a local cinema, from sound Alm,
and at home by radio of the same
programme, a mixed variety of
soloists and orchestral items. Both
film and radio reproduction taken
individually would have been
classed as a little above average
in their respective classes, but to
the writer’s great surprise the
film reproduction in the cinema
was definitely preferred. A repeat
performance of both filim .and
radio programme on the following
day completely confirmed the first
impression.

The electro-acoustic section of
the cinema installation and the¢
domestic equipment were to the
writer’s own design, and during
an investigation of cinema sound
quality* very full data had been
obtained on this particular cinema
and its equipment. Similar data
on the electrical section of the
domestic  equipment was  also
available, and this led to a very
positive bias toward the domestic

* Journ, LE.E. September, 1941, or Wireless
World, November, 1943.
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reproducer, and the result was
therefore wholly unexpected.

In view of the past correspon-
dence on the subject of cinema
sound quality, one can visualise
the domestic quality enthusiast
rising in storm at the suggestion
that the reproduction at the local
cinema may be better than their
own high-quality equipment. The
conclusions that follow have a
very definite bearing on this point.
We may say :—

(1) Sound quality in  small
rooms is determined by important
factors additional to those respon-
sible in large rooms. .

(2) Accurate * reproduction”
of low-frequency notes appears
impossible in small rooms.

(3) Sound quality in a small
room may be “ good,” but never
in the same sense as in a large
room.

Our conception of good quality
is probably based upon the ac-
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cumulated experience of mam
vears listening in large halls, as
reproduction in small rooms was
impossible until fairly recently.
However the position is rapidly
changing to one in which a very
high percentage of our listening is
done in small rooms, and we may
expect our standard to undergo a
gradual change. The precocious
child’s remark on being taken to
a concert hall, ** But this doesn’t
sound like Daddy’s radio,”” may
prove  to be words of wisdom.
*“Ont of the mouths of babes,”
etc.

The writer would like to express
his appreciation to Mr. Warren,
Director of Research, B.T.-H. Co.,
for making available the equip-
ment used in the tests briefly
described. The work has been
pursued as a question of personal
interest in the very restricted
spare time available in the present
circumstances. .

WORLD RADIO CHARTER

THERE will be general agree-
ment with the view that
‘“ ¢lectro-magrretic waves  know
no frontiers; the ecther is, in its
very essence, an international
technical medium. It therefore
follows that radio should be
treated on an international basis.”’
That is the guiding principle
underlying  proposals for an
‘“ International Radio Charter”’
recently put forward by A.
Hubert, President of the Inter-
national Radio Maritime Com-
mittee.

In the organisation and conduct
of wireless services there is no
place for the nation—or even for
the . individual-—who, like the
Victorian woman novelist’s oars-
man, pulls two strokes to every-
body else’s one. International
team work is essential ; few of us
would advocate a return of the
state of anarchy that existed in

the carly days when some
countries remained outside the
Convention. Even in the 19308

we had a certain amount of piracy
as part of the scramble for broad-
casting channels,

The problems to be considered
in framing an " International
Radio Charter’’ under which a
controlling body would work are
set out at some length by Mr.
Hubert. Allocation of frequencies
naturally comes first in the list of

technical problems, and it is urged
that an _international secrvice
should be set up to control the
nature of emissions (bandwidth,
power, etc.). Navigational aids,
both marine and aeronautical,
obviously need strict international
regulation.  An important poiut
made in the proposal is that with
regard to air communications the
interval of five years between
international conferences is too
long, as progress is now so rapid.
That principle, we think, might
be extended to, embrace all
branches of wireless.

In the political
‘“International -~ Police of the
Ether”” would, it is proposed,
work under the supreme authority
of an  ‘“‘International Radio
Board.”” The board would be
supported by advisory, adminis-
trative and technical bureaux.

During the short life of wireless,
more has probably been already
achieved than in any other sphere
in  regulating  and  controlling
man's activities for the good of
the whole world. But there is
more to be done, and in framing
the proposed Charter—clearly the
keystone of the whole edifice—
there is an inspiring opportunity
to lay down just principles under
which all the peoples of the earth
can claim their due share of what
radio has to give them,

sphere, an
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RADIO DATA CHARTS—1/7

Attenuation of Wave Guides

HI.  general conceptions
underlying the propagation
of waves in tubes have been

recently treated in this journal,
s0 it is proposed to recapitulate as
little as possible and deal only
with the subject of the charts here
presented.

1t will be remembered that a
wave guide of whatever shape of
cross-section and excited in what-
ever practical mode behaves as a
high-pass filter—there is, in fact,
a critical frequency depending
only on the dimensions of the
guide, and waves of lower fre-
quency than this critical frequency
are greatly attenuated.  So much
so that in practice the guide is of
no use as a means of transmitting
energy at frequencies below the
critical or cut-off frequency. At
frequencies higher than,cut-off the
attenuation diminishes rapidly
with increasing frequency, reaches
a minimum, and then increases
again slowly. The actual attenua-
tion depends therefore on f/f,
where f is the working {requency,
and f, the cut-off frequency. In
addition, the attenuation di-
minishes with increasing guide
dimensions, and with decreasing
resistivity of the material of which
the guide is made. Trom this last
point of view silver would be the
ideal material, but owing to its
expense the practical choice would
be more likely to be copper (nearly
as good), and so the charts have
been drawn on this assumption.

The Charts.—Since the attenu-
ation depends on f/f, it is first
necessary to find f,, and this varies
(in a given guide) with the mode
of excitation, but always bears &
simple relation to the guide dimen-
sions—at any rate for simple
shapes. The first chart is there-
fore a convenient record of the
simple relations, and gives the
cut-off frequencies (or wave-
lengths) for practical guides of
square or circular cross-section for
the three modes of longest wave-
length  (lowest frequency).  As
will be seen from the key, it is
very simple to use.

By J. McG. SOWERBY,
B.A., Grad.l.E.E.
(By permission of the Ministry of Supply}

Having found f,, and the work-
ing frequency f being known,
fif. (or Ay/A) is calculated and the
attenuation found with the second
or third chart, depending on
whether the guide is circular or
square in cross-section. It is
fortunate that it is possible to
express the attenuation of a guide
in terms of f/f, and the dimen-
sions, so that the second and third
charts are simple to use ; the pro-
cedure should be clear from the
key, care being taken, of course, to
use the curve corresponding to the
mode for which f, was found.
Two examples should make the
operations clear.

Example 1.—A square guide of
23in. side and 500 yards length is
to be excited in the Hy, (TEy)
mode.  What is the attenuation at
5,000 Mc/s ?

First we must find f, from the
first chart, Join 24in. (6.35 cm.}
to the Hy, (square) gauge point.
The ruler cuts the f, scale at
2,360 Mc/s. Now calculate f/f..
This is 5,000/2,360 = 2.12.

Now turn to the second chart.
Project a line vertically from
fife = 2.12 to cut the Hy, curve.
At right angles a corresponding
point is found on the left-hand
(reference) line.  Join this point
to 6.35 cm. on the centre scale
and the right-hand scale gives the
attenuation as 10 db per thousand
yards for all practical purposes ;
or 5 db for 500 yards.

Example 2.—What is the wave-
length of lowest possible attenua-
tion in a cylindrical guide 10 cm.
in diameter? What is the
numerical value of this attenua-
tion ?

Take the third chart. From
inspection it is obvious that the H,
mode gives the minimum attenua-
tion, and that the minimum of the
curve for this mode lies at

AJA = 3.15.  Tollowing the key,
the attenuation of a 10 cm. guide
when f/f. = 3.15 is given as
4.49 db /1,000 yards.

Now turning to the first chart,
join guide diameter = 10 cm. to
the H, point, giving 17.3 cm. for

the cut-off wavelength, .. But
since A /A = 3.15, then A = 17.3
3.15 = 5.5 Cm. Thus for a

cylmdrlcal copper guide 10 ¢m. in
diameter, the wavelength of mini-
mum attenuation is 5.5 cm., and
the attenuation is 4.49 db/1,000
yards:

Note.—1{ the guide material is
other than copper the attenuation
given Dby the chart must be
multiplie(l by a factor F

0.762 \/p where p is the specific
resistivity of the new matcrnl in
microhm-cms, The factor IF
tabulated below for a few ma-
terials.

Material I
Copper | 1.0
Silver 0.97
Aluninium 1.28
Brass 2.10
Lead 3.40

PREVIOUS RADIO DATA CIIARTS

1. Qutput Transformer Ratios ... Oct, 1842
2, Effect of a Screening Can on

the Inductance and Resistance

of a Coil . Nov,, 142
3. Characteristic lmpcdance o(

Transmission Lines ... e Jan, 1043
4. Attenuation of Transmission

Lines .. 5 . Feb, 1943
5. Q of Quarter- vn\elnngth Rcco-

nant Line a . Mar, 1943
6. Length of (apaut) loaded

Quarter-wavelength ~ Trans-

mission Line ... April, 1943
7. Tuned Circuits at -\udm lre
. quencies . May, 1943
8. Power Dissipated b) a l\’e

sistance oo June, 1943
9. The Dynamic Resmmme oi a

Parallel Tuned Circuit o July, 1943
10. Loudspeaker ledmg Net-

works ... . Aug, 1943
11, Frequency and \\ .nelength Oct,, 1943
12, Inductance, Capacity and Pre-

quency: Short Wave 5 Nov., 1943
13. Inductance, Capacity and Fre-

quency : Medium Wave Jan, 1944
14. Inductance, Capacity and Fre-

quency : IF Range ... ... Feb., 1944
13, IF Transformer Design Mar.,, 1944
16. Voltage, Gain of Resistance-

Coupled Amplifiers .. July, 1944
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HEADPHONE QUALITY

Simple Correction Circuits for Use with Conventional
Diaphragm-type Ear- pieces

T may come as a surprise to
some readers—it did to the
author—to find tirat the

frequency range of the usual type
of headphones with flat circular
diaphragms extends from 50 c/s
to at least 15,000 c/s though, of
course, the response is certainly
not uniform over this large range.
The upper frequency limit is
probably higher than 15,000 c/s,
but this was the upper extreme of
the AF oscillator used for test
purposes.

Experiments with the oscillator
showed that several resonances
were present in the response.
Measurements of their frequency
and magnitude were found some-
what difficult to make, for both
change according to the shape and
size of the ears of the listener.
The principal resonance for one
pair of phones tested was at
800 c¢/s when they were * free
(i.e., with no ear pressed against
them), but it changed to 750 ¢/s
for one listener and to g¢oo c/s
for another. There is usually a
smaller resonance at about 3,000
¢/s, and some types have a narrow
sharp dip at roughly 7,500 cfs,
neither of which is likely to mar
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50 ¢/s and 15,000 cfs is usually
appreciable.

A rough response curve for a
typical pair of phones is given in
Fig. 1. This is not a scientifically
determined curve, but was arrived
at purely from the results of
subjective observations using the
AF oscillator. The resonance at
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Fig. 2. Tone correction to

headphones using a shunt
acceptor circuit. This
method was abandoned.

800 ¢/s is very pronounced, and
it is this which is very largely
responsible for the  tinniness *’
characteristic of the reproduction
from headphones. If this reson-
ance peak could be damped down,
then a considerable improvement
in quality should result, for the
smaller resonances are not so
serious.

Mechanical damping was first
tried by placing thin rubber sheets
against the centre of the dia-
phragms, but this method was
found to introduce far too great
a loss in sensitivity, though it
certainly removed the resonance
peak. Incidentally, it
is interesting to note
that the mechanical
damping has to be
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Fig. 1.

of headphones.

reproduction to an appreciable
extent.  The chief resonance for
all types tested occurred within
the range 750 to 1,000 ¢/s and for
all. of them the response fell off
slowly above and below  this
‘-equency, but the response at

10,000 20,000
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Estimated rescfonse curves for a pair

applied to both sides
of the diaphragm
equally, otherwise the
operation of the
phones becomes non-
lincar and harmonic distortion
results.

Electrical ** cooking "’ was next
tried and the obvious method of
using a tuned acceptor circuit
connected across the phones to
absorb most of the electrical input

at and about the principal resonant
frequency was employed. The
acceptor was made a shunt cir-
cuit, as shown in Fig. 2, to avoid
complications due to the highly
inductive windings of the phones,
which  would make a series

- acceptor very difficult to design.

Results were poor though interest-
ing : the resonance had vanished
but the quality was still markedly
deficient in extreme bass and
“ top.”

The next step took the form of
boosting the bass and top, and
the circuit which was used for
this purpose is as shown in
Fig. 3. In this R1 and Rz control
the extent of the boost at both
frequency extremes and the capa-
citances of the condensers Ci
and C2 determine the upper and
lower frequencies respectively at
which the “ lift ”’ commences. As
a very rough guide for design
purposes the “ lift ’ may be said
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Fig. 3. Circuit finally found

to be satisfactory.

to commence at that frequency
which makes the reactance of the
condeunser equal to the resistance
with which it is associated in the
circuit.

The operation of this tone
control circuit is as follows.
Ignoring for the moment the two
condensers, the circuit is a simple
potential divider and gives a step

down of voltage of times,

R2
Ri + Rz
which we can alternatively regard

Rz
as a loss of 20 log YRT T Re

decibels. At high audio-frequen-

‘
3
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cies, however, the condenser (1
effectively short-circuits R1 and
so gives a rising high-frequency

response. At low audio fre-
‘quencies the reactance of C2
becomes appreciable compared

with R2 and so tends to give the
potential divider a value of unity
at these frequencies.
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Fig. 4. A matching trans-

former should be used to

connect the phones to the
output valve.

If we decide that the bass boost
shall commence at a frequency f1,

I

e 1 Xe=—+ =R
we have X¢ e 2
which gives
I

Similarly for the network RiCi
we have '
n .
¢ 2nf2R1 7 - @)
where f2 is'the frequency at which
treble boost is' required to begin.
Lxperiments showed that 15
décibels was a suitable amount for
both frequency extremes and Ri
should be about five times R2 to
give this. The absolute values of
R1 and Rz and consequently the
values of Ci1 and C2 are deter-
mined by the impedance of the
phones. If the DC resistance of
the phones is 4,000 ohms then this
may be taken as the impedance of
the phones at very low audio-
frequencies, but at 1,000 c/s, for
example, the impedance, due to
the highly inductive nature of thé
windings, is probably nearer1o,000
ohms. For the circuit of Fig. 3 to
work satisfactorily the impedance
of the phones must be great
compared with the impedance of
the series circuit of R2Cz2 at its
greatest. Now if we decide that
the bass boost shall begin at
400 c¢/s then Xc, must equal R2
at this frequency. At 50 c/s then
Xcz will .equal eight times Rz,
and this must be small compared
with 4,000 ohms, the resistance
of the phones. If we make
8 R2 equal-to one-fifth of 4,000
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ohms, ‘giving R2 as 100 ohms, we
shall satisfy all requirements.
Knowing R2 is 100 ohms we can
now calculate the capacitance of
C2 from equation (r). It is

1
"2 X 3.14 X 400 X 100
Suppose we decide to boost the

C2 4p,F.

high frequencies beginning at
1,500 cfs. From equation (2)
Cr = —— !

2 X 3.14 X 1,500 X 500

= 0.21 uF.
A component of 0.25 pF capacit-
ance was actually used so that the
final circuit values were as follows :
R1 = 500 ohms ; R2 = 100 ohms ;
C1 =o0.25 pF and Cz =4 uF.
The results on listening tests
using these values in the network
certainly justified the time spent
in evaluating the circuit constants.
1t was found possible to follow the
basses in orchestral concerts with
ease and the reproduction of
triangles and the consonants in
speech showed the fop to be good
also. The improvement in the
reproduction is considered by the
author, and others who have used
the circirit, to justify the sacrifice
of 15 decibels in sensitivity.
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Fig. 5. Bass and treble boost
circuit which generally improves

the response of a receiver or
amplifier.

A point to remember about this
circuit is that it reduces the
apparent impedance of the phones
considerably. Without the boost
circuit the impedance of the
phones is, as mentioned earlier,
probably about 10,000 ohms at
1,000 c/s, but the impedance with
the boost network in circuit is
only about 500 ohms. The exact
value is actually a function of
frequency, of course, but the
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average value is about 500 ohms.
A matching transformer should
therefore be used between the
network and the valve supplying
the AF output as shown in Fig. 4.
If the optimum load of the output
valve is 10,000 ohms (as it well
might be for a small battery-
operated output triode), then,
applying the usual matching rules,
the transformer should be a step
down component with a ratio

of _ [X0:000 ( .
I =4.5:1 -
o0 I = 4.5 approxi

mately).

Provided the anode current of
this output valve is small, there
is no reason why an old intervalve
type of transformer should not be
used as matching transformer,
using its secondary as primary.

The circuit of Fig. 3 which gives
bass and treble boost is a useful
one to include in a receiver or
AF amplifier, for most loud-
speakers (and receivers) suffer from
poor hass and treble response.
A boost of 15 decibels is rather too
much to use, however, and 6
decibels is better. It is most
convenient for the bass boost to
begin at about 100 cfs and the
treble boost to begin at 5,000 c/s.
A circuit giving this performance
is given in Fig. 5. The circuit is
shown embodied in the intervalve
coupling of an RC amplifier.
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DUNDAS " DRYAIR ” ELEMENTS

ESICCATING elements in a

wide range of types have been
developed by R. K. Dundas, I.td.,
The Airport, Portsmouth. The
active agenf is silica in colloidal
form which’ has the power of ad-
sorbing water (and also organic
vapours such as petroleum vapours,
alcohols, esters, etc.) from the
atmosphere. No chemical change is
involved and when the element is
saturated it can be regenerated
simply by heating to approximately
200 deg. C. A colour indicator in-
corporated with the silica changes
from blue to pink when the element
is approaching saturation.

The principle has been employed
on a large scale in air-drying plants
for laboratories, etc., and at the
other extreme in small hermetic-
ally sealed aircraft instruments.
The elements could no doubt be em-
ployed with advantage in labora-
tory standard air dielectric con-
densers, and there is also an appli-
cation in packing radio instruments
for export to prevent internal
sweating in transit.
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Shape of Things to

Come

HE absorbingly interesting
article entitled * Towards Syn-
thetic Music '’ which the Editor per-
mitted to be published in the
Seplember issue of Wireless World
has led to my feeling an entirely new
sense of respect for him and his
talents. IHitherto, I must confess
| have been rather inclined to think
of him as being of the carth, earthy;
moving and having his being in
the narrow world of physics and
dealing only with such easily de-
finable things as microvolts and
decibels.
1t is all the more pleasant, there-
fore, to find that he is, like mys=lf,
capable when occasion demands ot
venturing into the rather shadowy
land of metaphysics wherein dwell
““creative urges’’ and suchlike
things with which the article deals,
and I look forward in some future
issue of this journal to reading a
stirring demand from his pen for
action on the part of the British
Standards Institution for a quanti-
tative definition of the creative
urge, and for the production by our
leading manufacturers of properly

designed  urgometers, accurately
scaled and calibrated in micro-
mozarts.

At the same time, while feeling
deeply appreciative of the sincerity
of the author I {rankly cannot
visualise ~Bach and = Beethoven
churning out what the B.B.C.
would describe as their most nos-
talgic numbers, surrounded by
cathode-ray tubes and other labora-
tory gear as he imagines. It may
be true that in the course of their
work the great composers probably
had some such instrument as a
harpsichord at hand to help them out
and doubtless there were times when
they experienced the vexation of a
string breaking at a supremely
creative moment, but it is highly
improbable that every string went
‘“phut’’ at the same time. In the
case of valves and cathode-ray
tubes, however, it would only need
a moment’s carelessness with the
HT connections for the whole thing
to be put out of gear, and a master-
piece mucked up.

The whole trouble is that the
learned author does not go nearly
far enough in his imaginative flight
into the future of music. He seems
to forget that a musical compo-
sition, like a painting, is first con-
ceived in the brain of a human
being, and it is perception by the
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brains of fellow human beings which
is its ultimate goal.

1 have long held the view that
the link between one human brain
and another must be a direct and
simple ether wave link. The future
of music, painting, etc., as I view
it, is not bound up with crude in-
termediary links like auditory
nerves, optic nerves, muscles and all
manner of mechanical and elec-
trical contrivances. The composer
or painter of the future will simply
sit and think and we shall receive
his efforts by direct ether wave link
from brain to brain; in other words
by telepathy.

I am fully
aware that these
sentiments will

not be at all ////z z/

popular with
radio and other
manufaec-
turers, but I am
not the sort of
person to sup-
press the truth
because of any
considera-
tions like that.
As for ‘' record-
ing '’ musical or
other artistic
creations for
future use, this
will present no
difficulty, as
ether waves,
once started on their way, go on
for ever; at any rate, according to
the latest text books on telepathy.

Tympanic Titillation

I CANNOT refrain from referring
to yet another ebullition in
Wireless World {or September,
which seemed fuller than usual of
good things, namely, that dealing
with volume expansion. The author
voices in it sentiments not greatly
dissimilar to those which I expended
in these columns over fourteen years
ago. He is dealing with questions
of contrast magnitude whereas I
dealt more crudely with what I will
term the general overall noise of a
musical or other performance, but
it all boils down to the same thing.

The idea seems to be prevalent
among people who ought to know
better that in order to achieve
‘‘realism,’”” or tQ use the horrible
but widespread redundancy ‘‘true
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‘“ Trouble with the Police.”’

——UNBIASED— —

reproduction,”” it is necessary to
have in our rooins a wireless set
kicking up the same quantity of
noise as the performers in the con-
cert hall. To produce in a suburban
villa the gsame level of sound as
exists in a fortissimio passage being
ground out by the Philharmonic
Orchestra can only lead to trouble
with the police, if not to the actual
disintegration of the house, and 1
think that there is no harm now in
telling the world that the fostering
of this appalling idea was one of the
secret 'V weapons of Adolf’s
armoury. He deduced quite rightly
that its carrying out would lead to
more ill-feeling and dissension in our
ranks than all the eflorts of
Goebbels and Haw-Haw.

Reduced to its simplest terms,
““ reproduction’’ simply consists in

designing apparatus to waggle our
ear drums in exactly the same
manner, and "to exactly the same
extent, as they would be waggled
if we were sitting in the concert hall.
\We can do this just as well by using
a few milliwatts of power in high-
fidelity earphones as by using a lot
of watts in a gargantuan loud
speaker in the far corner of the
room. .

Furthermore, this method of re-
ception would enable every member
of the household to listen to the
programme of his or her choice
without interfering with the choice
of other members of the household.
This system of reception should
please all members of the com-
munity, even including the radio
manufacturers, since it would en-
able them to sell a separate set to
each member of the family; two
sets, in fact, if the B.B.C. gave us
stereophony by providing a separate
channel for each earpiece.
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Angles °#BRIMAR PRESTIGE

‘| Our wireless back

A lome (s OK again.
/managed to get
a Erimar Valve /!’

< Specify Brimar Valves and you insure peak per-

formance. They make all the difference to reception.
Although still in short supply you
to get the walve you require.

BRIMAR
VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

may be able
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Frequentite is the most suitable insulating material for all high
frequency applications. Ten years ago we introduced the first
British-made low-loss ceramic, and consultation with us before
finalising the design of new components is a wise precaution.

STEATITE & PORGELAIN PRODUCTS LTD

Head Office: Stourport-on-Severn, Worcester. Telephone : Stourport 111. Telegrams : Steatain, Stourport.
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RADIO NOISE

Interference Due to Natural Causes

T the output end of a radio
A receiver there is always
present, in addition to the
wanted signal—of whatever nature
that may be—a certain volume of
unwanted sound, which has no
agreeable musical quality and
which is called, in radio parlance,
the ‘“ noise.” This constitutes a
source of interference to the
wanted signal, and the latter will
only be of an intelligible—or,
alternatively, agreeable—quality
if it has an intensity rclatively
great compared to that of the
noise. Thus we have the situation
where a very weak received field
with a low noise may provide a
more intelligible signal—or a more
agreeable programme—than will
result from a very strong field which
is accompanied by a high noise
level. In other words, as every
radio man knows, it is the signal-
to-noise ratio which is of more
importance than the intensity of
the signal itself.

In character the noise may vary
all the way from a slight continu-
ous ‘“hiss’” to an intermittent
“crash”” of unmusical sound,
though it usually takes the form
of a mixture of ‘* hisses,”” *‘ grat-
ings” and * cracklings,” and
possibly there may be the
“crashes ” as well. These are
due to the presence in the circuits
of the radio receiver of certain
unwanted voltages and currents,
which give rise to the interfering
sounds at the output device. We
may speak, in a general way, of all
these phenomena—whether of the
electrjcal voltages and currents, or
of the actual sounds resulting
from them—as *‘ noise.”

Different Types of Noise.—
The noise may, in the first in-
stance, be divided into two cate-
gories; that produced within the
receiver itself—called the *‘ set
noise ”’ — and that produced
externally and picked up by the
receiving aerial together with the
wanted signal—called the * radio
noise.””  Although this \article is
to deal primarily with radio
noise, we may as well say a few
words about the set noise in
passing. This set noise sets the

By T. W. BENNINGTON

absolute low limit to the value of
signal field intensity necessary to
produce a workable signal with a
given receiver, since, in the absence
of all external noise, it will still
be present, and so limit the
working capabilities of the re-
ceiver. It consists of two com-
pongnts. First there is the
noise due to thermal agitation,
caused by the movements of
electrons in the material of the
receiver circuits—principally in
its input circuit. This thermal
agitation sets up small voltages
across the resistance of the cir-
cuits, which finally appear in the
output arrangement as a slight
hiss. Then there are noises
produced within the valves of the
receiver, due to the slightly
intermittent nature of the electron
streams arriving at the anodes,
and this will also contribute
something to the total noise
appearing at the output arrange-
ment of the set. There may also
be some noise which enters the
receiver from the electric supply
mains, though this is, to a large
extent, preventable.

But to return to the radio
noise. The radio noise intensity
may be defined as the field
intensity, at any point, "of all
electromagnetic waves of an inter-
fering character, and, with a given
signal intensity will determine
the signal-to-noise ratio, and hence
the quality of the signal at the
output of the receiver. I.ooked
at from the transmitting end this
means that the greater the radio
noise intensity at the receiver the
greater must be the power radiated
for the receiver to produce a
workable signal. ILooked at from
the receiver end, it means that
the greater the radio noise intensity
the gt®ater mudt be the signal
intensity of the ‘weakest signal
that is intelligible.

The radio noise is thus an
important quantity in a com-
munication system, affecting the
design of both transmitting and
receiving stations, It may be

considered to consist of
secparate components : .

(1) Interfering waves produced
by man-made devices, whether
such devices are for the purpose
of emitting signals or not.

(2) Interfering waves produced
by natural phenomena in the
earth’s atmosphere.

(3) Interfering waves produced
by natural phenomena outside
the earth’s atmosphere.

We do not, in this article,
intend to deal with the man-made
interference—a  subject which
would require an article to itself—
but to speak only about the
interference due to natural causes,
as shown in the last two cate-
gories mentioned above.

three

Atmospheriecs.—By far the
greater part of the naturally
produced radio noise normally
present in a receiver is that which
is caused by lightning discharges
occurring in the - troposphere.
These lightning strokes radiate
electromagnetic waves which are
picked up by the receiving aerial
and which produce the interfering
sounds called ** Xs”’ by the older
generation of wireless men, but
now commonly - referred to as
‘“ atmospherics,”” or occasionally,

for some obscure reason, as
** static.”’
Thunderstorms are occurring

in some part of the world at
practically all times of the day
and night, and the electromagnetic
waves produced by the lightning
strokes travel outward in all
directions from the source. During
a lightning stroke an enormous
amount of power is expended,
and the flash itself really consists
of a number of separate discharges,
cach discharge being made up of
several current pulses. The chan-
nel down which the stroke occurs
behaves like a radio aerial, and,
because the air in the channel
becomes ionised, its resistance,
capa::f'ty and inductance alter as
the discharge proceeds, and the
frequency of the electromagnetic
waves emitted changes. The
nature of individual strokes varias
considerably, and consequently
the character of the radiated wave



330
Radio Noise
also differs.  But it has been
found that, while the predominat-
ing frequency emitted is in the
region of 10 kcs, waves of all
radio frequencies are  produced.
In fact, the lightning stroke can
be regarded as a radio transmitter
radiating power on all frequencies,
though, because of the relatively
long duration of the current pulses
in the stroke, the intensity of the
field produced is much greater on
the low than on the high frequen-
cies. The noise intensity produced
during a lightning discharge is, in
fact, approximately inversely pro-
portion@l to frequency, or directly
proportional to wavelength. It is,
broadly speaking, extremely high
on the very longest radio waves,
and, falllng with decreasing wave-
length, reaclhies almost, but not
quite, negligible proportions on
the ultra-short waves. '

This is the noise situation, then,
in what might Dbe called a local
thunderstorm. We might define
a local thunderstorm, very roughly
perhaps, as one occurring within
two or three hundred miles of
the receiver, such that for fre-
quencies within thie medium wave
band the receiver is within range
of the ground wave of the waves
produced. Such thunderstorms
can continue to affect the receiver
for some few lhours, the time for
which they do so depending of
cours¢ on the f{irequency con-
sidered, for the range of a ground
wave decreases with increasing
frequency. ILven on the short
waves these storms have been
found to produce noise affecting
a recciver for four hours before
and after the passing of the storm.

Propagation of the Noise.—
But the eclectromagnetic waves
produced when a lightning stroke
occurs are propagated, not only
as ground waves, but as sky waves
as well. That is to say the waves
may be propagated by refraction
in the ionosphere, and so, on
certain irequencies, reach to far
greater distances than is possible
for the ground wave. This means
that on certain frequencies the
range of the noise waves will be
much greater than on others.
Consequently, at a given location,
the radio noisc intensity will' vary
with frequency in a rather com-
plex way, depending, not only
upon the intensity actually pro-
duced, but also npon the propaga-
tion characteristics of the path
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between the noise source and the
given location. Jurthermore, its
variations with frequency  will
show marked diurnal ‘changes,
and also seasonal changes, for the
propagation conditions for various
frequencies will change with time
of day and season. Obviously
also the notse intensity will vary
greatly at various locations on
the earth’s surface, since tliunder-
storms are of much more frequent
occurrence in some parts of the
world than in others.

In  temperate latitudes the
" local ” thunderstorm does not,

as a matter of fact, constitute
the main noise source, except
perhaps on a few frequencies

thovgh it can certainly be trouble-
some on  most frequencies  at
times. But temperate latitudes

-~

Lightning is the prime cause of ‘*natural ’’ inter-
ference with radio reception.

are much more affected by distant
thunderstorms—over the greater
part of the radio frequency spec-
trum—Dbecause the noise emanat-
ing from distant thunderstorms
is much more continuous in char-
acter than that from the local
kind, It will be appreciated also
that when reception of the noise
is by sky wave then thunderstorms
occurring over very wide areas
can contribute something to the
total noise received.

Noise Zones.—In the tem-
perate zones of the Northern
lHemisphere the radio noise arriv-
ing at a receiver—other than that
which may be due to a local
thunderstorm—has  been  found
to come from certain well-defined
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directions, i.e., from the south,
south-east or south-west.  The
principal thunderstorm-producing
arcas of the world are certain
land arcas lving in or near the
tropical regions—notably  India,
the lZast Indies, North Australia,
Central  Africa and  Central
America—and it may be taken
that the distant noise  which
aftects the temperate zones comes
from one or other of these regions.
The exact location of these
thunderstorm regions—or ' noisce
zones,” as we might call them -
varies somewhat with the scasons,
and they move North and South
over a few degrees of latitude with
the sun. The frequency of the
lightning tlashes occurring in these
tropical  thunderstorms is  far
greater than in those which occur
in temperate
zones, so that the
noise  emanating
from them is more
in the nature of
a continuous
*crackling”* than
of an occasional
“crash.” The
thunderstorms
occur more  fre-
quently  during
the local after-
noon and evening
than at other
times of day, so
that there is a
diurnal variation
in the noise pro-
duced.  This has
been estimated to
vary in intensity
by about five to
one oyer the day,
reaching a maxi-
mum in the late afternoon and a
minimum in the carly morning.
Within the noise zones them
selves  the noise  received  will
principally be that due to the
ground waves from the lightning
strokes, siitce the sky waves will
skip over the area, except perhaps
on a very few frequencies.  The
noise intensity will be very much
greater than that usnally ex-
perienced in temperate  regions,
and if we plotted a curve of noise
intensity against frequency we
should expect to get a more or
less straight line, sloping down-
wards from a high value at the
very low frequencies to a low
svalue at the ultra-high frequencies,
because of the variation in the
amplitude of the interfering waves
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with  frequency. This curve
would be very similar to that
for the noise produced by a purely
local thunderstorm in a tem-
perate region,

Noise in Temperate Regions.—
As has already been said, the
local thunderstorm is not the
principal noise source in a tem-
perate region. In such regions
local thunderstorms are of rela-
tively infrequent occurrence, com-
pared to those of the noise zones,
and the lightning strokes in them
do not occur continuously, but
only at intervals so, on most
frequencies it is the distant
thunderstorms which are of more
importance.

Just outside the noise zones the
total noise received would be a
mixture of that due to reception
of the ground wave and of the
noisc waves which have bcen
propagated via the ionosphere.
As one proceeded farther and
farther away from the noise zones
one would expect the general level
of the noise to decrease somewhat,
due to the miere fact that the
source is getting more distant and
the waves becoming more attenu-
ated. So that as the Arctic
regions were approached the
general noise level would have
reached its lowest level for the
whole world. This general picture
of the geographical variation of
noise intensity is largely true, and
in Arctic regions the noise is
indeed of lower intensity than
anywhere clse in the world.

In the figure are given seme
curves which show how the noise
intensity varies with frequency at
two times of day at a location in
the Northern temperate zone. let
us study first the curve A, which
is for midday. We see that on the
very low frequencies the noise
intensity is high, due first to the
= fact that, owing to the nature of

the lightning Xischarges, the noise
intensity produced is a maximum
in this region, and also to the fact
that low-frequency waves are well
propagated to long distances at
all times. Incidentally it has been
found that when this low-fre-
quency noise is particularly high
the high-frequency noise is also
high, showing that both are com-
ing from the same source. As the
frequency is increased the noise
intensity ~ deccreases  relatively
sharply, because, during the day,
sky wave propagation from the

" produced set noise.
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distant sources becomes poor and
then impossible. The energy in
the sky waves from the lightning
strokes is, in fact, all absorbeqd in
the lower ionosphere. At about
2 Mc/s what noise there is is
mainly local and the noise
intensity has become so low that
it is, in fact, near the level of the
set noise. Then we approach
frequencies on which propagation
from long distances by the iono-
sphere is possible, and so begin to
get the sky waves coming from the
distant noise sources. The noise
intensity consequently increases
with frequency up to about 15
Mc/s, because sky wave propaga-
tion becomes more and more
favourable. The position of this
peak—15 Mc/s at midday—will,
of course, vary with time of day,

and will .also depend to some "

extent upon the season and epoch
of the sunspot cycle. Above
15 Mc/s the noise intensity starts
falling again, because the fre-
quency is becoming too high for
the ionosphere to sustain propa-
gation, i.e. the noise waves begin
to penetrate it. Somewhere around
30 Mc/s no noise waves are
coming via the ionosphere, and the
local noise being very low, the
noise intensity again falls to a
level near that for the internally
Thus on the
ultra-high frequencies there is
an almost negligible intensity of
atmospheric noise, and it is
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sky wave propagation is now
possible on the medium frequen-
cies. And at about 2 Mc/s, where
at midday the intensity was at a
minimum large values of noise
intensity are now observed. Sky
wave propagation of the noise,
which at midday was impossible on
frequencies round about this value,
is now possible even from great
distances. It will be sceny that,
on the medium frequencies, we
have maximum values of noise
intensity by night and minimum
values by day.

At about 10 Mc/s the midnight

‘curve begins to fall rapidly, and

this fall continuing with increasing
frequency, the noise intensity
approaches the level of the set
noise at a much lower frequency
than during the day. The ionisa-
tion of the propagating medium
is much less at midnight than at
midday and so it is not able to
sustain propagation on such high
frequencies. Thus, so far as the
higher {requencies are concerned
the noise intensity is less at night
than during the day. But it is
to be noted that the frequencies
on which the noise is very low
would not be suitable for use at
night. In fact, if a comparison
is made between a suitable day and
a suitable night frequency—say
6 Mc/s for night and 20 Mc/s
for day use—it is seen that the
noise intensity is much higher by
night than by day.

thus all the more unfortunate that The information obtainable
the man-made noise should be at from these two curves is neces-
l?,OOC T I 1 P o gs .
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a maximum value on these fre-
quencies.

Curve B shows how the noise
intensity varies with frequency at
midnight. On the low frequencies
it is of the same value as it was at
midday, these frequencies being
propagated equally well at both
times. But with increasing fre-
quency the noise intensity de-
creases much less rapidly at
midnight than at midday, because

sarily restricted. They merely
give an idea of the nature of the
noise variation for two times of
day. At other times the noise
curves would take up positions
intermediate to those shown, and
exhibit characteristics partly of
the midday and partly of the
midnight type.

Rain Atmospheries.—So much
for the normal radio noise which
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is present, to a greater or less
degree, with all received signals,
and which the signal must over-
come in order to be intelligible.
The intelligibility of a signal
will of course depend also upon
its nature and its purpose—for
telephony reception a greater
signal-to-noise ratio is necessary
than for telegraphy, while for
satisfattory broadcast reception
a still higher ratio of signal to
nois¢ is demanded.

We must now mention another
form of noise which is due to
natural causes in the troposphere.
This is the phenomenon known
in this country as ‘‘ rain atmos-
pherics ' and in the U.S.A. as
‘“ precipitation static.” In tem-
perate regions it is of relativel{
infrequent occurrence—though it
can be troublesome at times—
but in tropical regions it is much
more frequent, and forms a
serious source of interference.
It occurs during heavy rain or
hail storms, or during dust storms,
where the particles coming in
contact with the receiving aerial
—whether they be rain, hail or
dust particles—have become elec-
trically charged. These charged
particles have fields associated
with them which affect the re-
ceiving aerial, and currents are
induced in it which eventually
appear at the receiver output
as a continuous hiss—often of an
intensity such as to swamp the
wanted signal entirely. This form
of interference is of particular
importance in aircraft, which,
when flying through rain, hail or
dust storms, frequently experjence
rain atmospherics of an intensity
sufficient to interrupt communica-
tion.

Jansky Noise.—Now we come
to the form of radio noise which
was mentioned under the last of
our three classes of radio noise
above ; i.e. noise due to electro-
magnetic waves coming from out-
side the atmosphere, This is the
noise which was first recognised
by Jansky in 1932 and which is
sometimes known as ** star static ”’

by reason of its origin in the stars.

It takes the form of a slight
hissing sound, hardly distin-
guishable above the set noise
but nevertheless unmistakable in

the absence of other radio noise.

Jansky, by the use of a sharply
directional aerial system, found
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that it varied diurnally in a sys-
tematic way in its direction of
arrival. He found that its direc-
tion changed nearly round the
compass every 24 hours, except
that in the middle of the night,
when its direction had reached
north-west, it also began to
come in from the north-east,
and so commenced another cycle
of variation. At first he thought
that it must be coming from the
sun, but later disproved this, and
found that it was in fact coming
from the direction of the Galaxy.
The theory has since been put
forward that this noise is really
thermal agitation noise caused
by electrons which have been
erupted from the stars, and which
move about in interstellar space,
all space being the conductor in
which the thermal agitation is
set up.

Overcoming Radio Noise. —
Since the earliest days of-radio
there has been a constant endea-
vour to find some means of over-
coming the effects of radio noise,
and from time to time devices
have been produced with this
end in view. Not many of these
have proved successful—the diffi-
culty has been to reduce the noise
without affecting the strength of
the wanted signal, and in this
they have largely failed. To get
rid of the noise at the expense of
losing a large part of the signal
energy has not proved a very
great advantage, and so we are
left with radio noise as an ever-
present feature of reception.

Since radio noise is present on
all frequencies the noise energy
present in the circuits of a receiver
will be proportional to the width
of its response band. So the most
obvious way in which to reduce
it is to restrict the width of the
response band. But a certain
band width is necessarily imposed
on the receiver designer by the
requirement that he must ade-
quately accommodate the side
bands of the wanted signal, ‘so
the best he can do in the way of
reducing the noise is to make the
band width no greater "than is
necessary for this purpose.

In some receiving systems the
use of a ‘‘limiter” leads to
satisfactory results, in which a
diode is arranged in the circuit
so that any voltage in excess of
that required for a good signal is
by-passed. This is claimed to be
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very effective when the noise
consists of occasional heavy
“ crashes,” but when it takes the
form of a continuous ‘' rattle”
the device is less effective.

Perhaps -the greatest noise re-
duction that can be effected is
by the use of sharply directional
aerial systems which, whilst giving
a large gain in the direction of
the wanted signal do not pick
up ‘the noise which is coming
from all other directions. Their
advantage must, however, be
to some extent fortuitous, for it
will depend largely upon the sort
of noise conditions the aerial is
““looking at,”” and if it should
be that the wanted station is
situated in a noise zone the fact
that the aerial has a large gain
in this particular direction will
not be of much help from the
point of view of noise reduction.
Receiving stations in tropical
regions would certainly derive a
noise reduction advantage from
the use of such aerials, especially
when receiving from the north
or south, and the same applies
to stations in temperate zones
when receiving from the east or
west. .

It will be seen then that there
may arise many conditions when
little can be done-at the receiving

-end to nullify the effects of the

radio noise, and then there is only
one course to be taken in order to
improve the intelligibility of the
signals. This is to increasec the
signal intensity relative to that
of the noise, by the radiation of
more power by the transmitting
station.

|.EEE. AND AMERICAN [.RE.

LOSER co-operation between the

Radio Section of the British In-_
stitution of Electrical Engineers and
the American Institute of Radio
Engineers was foreshadowed by
H. L. Kirke, the new chairman of
the Radio Section. In his augural
address, delivered in London on
October 11th, Mr. Kirke reported
discussions with the I.R.E. Board,
held in America early this year. As
an outcome, abstracts of I.R.E.
papers will, when conditions per-
mit, appear in the Journal of the
L.E.E. and vice versa. It is also
hoped that there will be a freer
interchange of papers between the
two bodies, both of which have set
up Liaison Committees.

Dr. R. L. Smith-Rose and F. S.
Barton took part, with the new
Chairman, in the discussions in
America with the I.R.E.
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« THE “STABILISTOR”

_ An Improved AC -Voltage Stabiliser-

URING recent years the
problem of stabilising the
AC supply voltage for
energising many types of modern
mains-operated apparatus  has
attracted greatly increased
interest. This is no doubt due
in part to the greater voltage
fluctuations of the supply mains
which have resulted from war
conditions, and also to the in-
creased use of many types of
clectronic apparatus in research
and productien.

The neon discharge tube, the
barretter tube and various thermi-
onic valve arrangements are fre-
quently employed for stabilising
relatively low power supplies such
as the HT and heater supplies to
amplifier valves, but these devices
are not in general applicable to the
stabilisation of the whole of the
AC input power to such apparatus,
as the fundamental principle of
their operation inevitably involves

the wastage of a considerable pro--

portion of the power input.

For the purpose of stabilising
AC supplies where considerable
power output may be required the
principle of the magnetic -satura-
tion of iron has been widely used,
and a number of different designs
of ‘*Voltage Regulating Trans-
formers '* have appeared on the
market. However, the majority

By A. H. B. WALKER,
B.Sc, A.C.G.L, D.I.C., AM.LEE.

(R ch Dept., Westingh Brake
ond Signal Co., Ltd.)

and these harmonic currents flow-
ing through the impedances of
other portions of the circuit result
in harmonic voltages which appear
as a serious distortion of the out-
put voltage waveform (Fig. 1).
Another disadvantage frequently
met with is that although the
output voltage may be held
constant at any given value of
load, the device exhibits con-
siderable rcgulation* of output
voltage with load changes, and
this may prove troublesome in
apparatus with varying power
consumption. A further, though
less serious difficulty, is that the
harmonic content of the output
voltage may vary -considerably
with load changes, - so that
although the RMS value of the
voltage may be quite steady, the
form factor is changing with load,
and as a result the DC output
from any rectifier operating from
the stabiliser will not remain
constant. For instance, a stabiliser
of this type would be useless for
stabilising the supply to circuits
used for meter calibration.

The improved forin of stabiliser

Fig. 1. Oscillogram of the output voltage of one commercial form of

“ Stabilising Transformer,

showing the severe distortion which is

caused by magnetic saturation.

of these designs suffer from two
disadvantages which may prove
serious in some applications. The
first of these is that the saturation
of the iron results in large har-
monics in the magnetising current,

described belo\v, and known as the
‘* Stabilistor,”” has been developed
to overcome these disadvantages,

* Defined as the change in output voltage
when the load is reduced from the rated output
to no-load.

and although it operates on the
principle of magnetic saturation
it will provide a substantially
sinusoidal output voltage over a
wide range of load ; moreover,
the output voltage is held within
fine limits in spite of simultaneous
variations in both input voltage
and magnitude of load. The basic

ac
STABILISED OUTPUT

Fig. 2. Basic circuit of the
¢ Stabilistor.”’

circuit of the ‘‘ Stabilistor ’ is
shown in Fig. 2 (British Patent
No. 548,526).

The circuit consists of a double-
wound transformer T; and an
auto-transformer T, with their
windings interconnected. Across
the output leads from these trans-
formers is connected a filter
circuit comprising a condenser C
and choke L, in series. This filter
circuit is designed to have a
double action. In the first place
L and C are chosen so that at
50 cycles the circuit behaves as a
condenser and draws a leading
current (I¢), this current being
necessary for the stabilising action;
but at 150 cycles the circuit is
resonant, and appears as a low
resistance, therefore providing a
virtual short circuit to the third
harmonic magnetising current of
transformer T,. Owing to the
purity of waveforms which results
from the use of this filter, the
circuit may be analysed by vector
diagrams, and for simplicity the
effect of the choke L at 50 cycles,
which can be allowed for in design
will be neglected in these diagrams.

Fig. 3 (a) illustrates the condi-
tions when the supply voltage is
low, and the load is a maximum.
The diagram is built up from the

.
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“ The Stabilistor *’—
voltage V, across the primary of
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the load
(Fig. 3

remaining unchanged

).

Ty The magnetising current I, increase slightly, but owing to the
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Fig. 3. Vector diagrams of action of * Stabilistor ’’ :

(a) supply voltage

tow, load maximum ; (b) supply voltage high, load maximum ; (c¢) supply
voltage high, no load. The effect of choke L at 50 ¢/s is assumed to be
: neglible.

(50 cycles component only) of T,
and the condenser current l¢
add vectorially to form a small
resultant current I, l¢ which,
added to the load current 1y,
gives the total supply current 1.
I, flowing through the inductance
of T, results in the voltage V',
leading on I, by approximately
9o°, and the vector addition of
V, and V, must give the mains
voltage V. The output voltage
Vg is obtained from the addition
of Vi, and V', and .is approxi-
mately equal to V, as V, is
nearly in quadrature with Vo,
Now let us assume that the
supply voltage is greatly increased,

high flux density in the core of T,
the magnetising current I, in-
creases to a much greater extent.
As a result of this, the current
1,, + lc is very greatly increased,
and lags further behind V,. I,
must therefore increase and lag
further behind V,, but this means
that V, increases and moves nearer
in phase to V,, thus accommo-
dating the increase in mains
voltage V,. The output voltage is
still made up of Vi + V,, and
although V' has slightly increased,
V, has moved clockwise and
increased in magnitude so that
the output voltage Vg remains
fixed at its previous value.

V, and V, both
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The effect of changes in the load
will now be considered. Assuming
that the supply ;'(oltage is main-
tained high as ¥ Fig. 3 (b), but
that the load is thrown right oft
the new conditions are then as
shown in Fig. 3 (¢). The tendency
of V, and V, to increase is con-
tinued further, and V, will in-
crease c¢ven more, due to the
regulation of T, so that the
vectors (1, + l¢) and 1, continue
in their clockwise rotation (the
load current Ip having been
reduced to a value representing
only the losses in T,). V, there-
fore moves more into phase with
V, and also dimiuishes.  How-
ever, V, has now moved more
nearly into opposition to V,, so
that the resultant of V., and V,,
which is the output voltage Vo,
does not change from its previous
value.

- Performance

The degree of stabilisation pro-
duced by the ** Stabilistor ' is so
good that it is impracticable to
illustrate it by graphs unless these
are drawn to a false zero, but the
table below showing variations of
output voltage will give a good
idea of the performance of a
* Stabilistor 7’ rated for an output
of 230 volts 8o VA, Similar per-
formance has been obtained on
* Stabilistors 7’ having  varions
ratings from 235 V.\ to 1,200 VA,

An interesting point brought out
by these figures is that the regula-
tion is almost zero with the mains
voltage near the nominal value of
230 volts, but when the mains
voltage drops to the extreme lower
limit of 190 volts, the regulation
becomes positive ;  while if the
mains voltage rises to the extreme
upper limit of 200 volts, the
regulation becomes slightly nega-

| Mains Mains Mains
Load | Voltage | Voltage | Voltage
| 190 230 280
0 233 229 228.5
i 233 230 230.5
3 231.5 [ 230.5 232
3 228.5 230 233
vall | 227 | 2205 | 233
tive. 13y means of this crossover

of regulation curves the whole
variation of output produced by
varving the load from zero to full
load, and at the same time varying
the mains voltage by about + 15
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per cent.. has been kept within
limits of 1.3 per cent.  If either
the mains voltage or the load does
not vary to these extreme limits,
the, variation of output will of
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calibrating ecctifier instruments
against true RMS reading instru-
ments never exceeds 0.5 per cent.,
and is less than o.2 per cent. over
normal ranges of supply varia-

EEPAT R

IR,

\/ X

Fig. 4. Oscillogram of the output voltage waveform of a * Stabilistor,”’
showing the low harmonic content, compared with Fig. 1.

course be reduced approximately
in proportion.

The oscillogram in I'ig. 4 shows
the excellence of the output
voltage waveform given by the
“ Stabilistor.” This waveform
remains  substantially the same

over all loads from 4 to full
loadd.,
The form {factor error which

arises from this waveform when

tions. Where an even more perfect
waveform is required, the con-
denser C is divided into two parts,
one section being resonated at the
third harmonic as described above,
and the other section being reso-
nated with a small additional
choke at the fifth harmonic. The
output waveform may then be
regarded as perfect for all prac-
tical requirements.

RANDOM RADIATIONS

: By “DIALLIST"

A Queer Accident

RECENT report on accidents

due to electrical causes con-
tains one very strange instance in
which a wircless receiving set was
involved.  The victim received a
shock when opening the waste alter
taking a bath, in the course of
which no untoward incident had
occurted. It was found that a fault
in the wireless set in the living room
had caused the earth terminal to be
at a potential considerably above
earth. The terminal was connected
to the lead shecathing of the tele-
phone cable which was lying on a
lead-covered roof outside and below
the bathroom. The waste pipe of
the bath lay also on this roof.
Apparently the porcelain enamel of
the bath insulated the bather until
the waste knob was touched. The
strangest of all accidents connected
with a wireless receiver was one.
many years ago, in which an old
lady was electrocuted whilst listen-
ing in bed to the B.B.C. programme
on—of all apparently harmless
things—a crystal set.  What had

happened was this. On the table on
which stood the crystal set was a
metal bedside lamp, which had been
known for some time to be defective
and to give slight shocks to those
who handled it. There was a bare
place in the insulation of one of the
headphone leads, and during some
movement of their wearer’s head
this must have been brought into
contact with the lamp. The fatal
shock was conveyed via the metal
headband of the ’'phones and the
sidepieces of her steel-framed spec-
tacles. Moral: Attend at once to
any domestic clectric appliance from
which even the slightest shock is felt.
Better still, always use three-wire
connections for such things and
make surc that exposed metal parts
are genuinely earthed.

ooao

Dutch Wireless Towns

HE important Dutch wireless
town of Eindhoven has been
very much in the war news of late
and the great Philips factory seems
to have been badly knocked about.
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Huizen, some five miles south-cast
of Arnhem, is also in the battle zone
and as [ write Hilversum is still in
German hands. One hopes that the
fine short-wave system, of which
the Dutch were so justly proud, will
not suffer severely, though it scems
likely that much damage must have
been done. To old hands Hilversum
is one of the best remembered of
the carly continental broadcasting
stations.  Its transmissions from
PPCGG on about 1,100 metres were
well received in this country on the
simplest of sets in the carly 19208,
One station, not in Holland, but in
the neighbouring Grand Duchy, is
Radio Luxembourg. It appears to
be quite undamaged for I have just
received it strongly on a  small
portable.

Oooa0o

Electric Soldering Iron

O far | haven’t found an electric
soldering iron with which 1I'm
entirely satisfied as. the right tool
for wireless constructional work.
Perhaps 1've been unlucky, or have
not looked far enough—but there it
is. My grouse is that all the irons
that I have bought or tried are on
the clumsy side: too large, too
heavy and not over-well balanced
for fine work. Few, again, have
sufficiently fine points to their bits,
though one can deal with this in
the following wav. The iron of my
collection that [ like best (or rather
dislike least!) has a straight bit
made from -%in. round copper rod,
held in place by a setscrew and
shaped like a screwdriver at its
business end. That is all very well
for the bigger jobs, but not ideal
for fine ones. | have since made a
set of bits of various kinds by cut-
ting off pieces of in. round copper
rod just long enough to fill the
socket of the iron, drilling and tap-
ping them -Hin. or &%in., inserting
short copper rods of these diameters
and shaping them to screwdriver or
pencil points. I have also made
round-the—corner bits. All of thesé¢
do well so far as they go; but they
don’t, of course, get rid of the
weight, size and general clumsiness
of the iron itsclf. Does anyone
know of an iron of the kind that I
and doubtless many other radio en-
thusiasts want? If not, I suppose
I shall have to make one when 1 get
my workshop fully goingagain after
the war.

A Tinning Tip
LOTS of people seem to make
heavy weather of the business
of tinning the bit of a soldering
iron—and it's surprising to find
how many otherwise good men in
the workshop keep their soldering
bits in horrid condition. Tinning a
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bit and keeping it nicely tinned are
no trouble at all if you work on the
lines I suggest. One little tool is
needed—a very simple one. It con-
sists of about 4 inches of No. 16
gauge tinned copper wire stuck into
an ordinary bottle cork to form a
handle. First file up your bit to the
shape and size you want (rub the
file with ordinary chalk first of all
and you’ll have no difficulty in re-
moving when you’ve finished the
copper that would otherwise clog
and spoil it), and finish with fine
emery cloth. Heat the iron well,
wipe it with a rag and take up a
little blob of solder. Now dip the
tinning tool in Baker's soldering
fluid and you’ll find that with it
vou can spread the solder over the
point as easily as buttering toast.
Wipe off any surplus with a rag and
the job is as well done as anyone
could wish.  Bits should be ex-
amined from time to time for pits.
When these are found, file them
out and proceed as before.
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Last Word On =

A KIND correspondent sends me
the best sentence for helping
to memorise the value of = to 14
decimal places that I've confe across
yet. It is, I believe, attributed to
Sir James Jeans. Ilere it is: *‘ How
I want a drink, alcoholic of course,
after the heavy chapters involving
quantum mechanics.”” Taking the
number of letters in each word, this
gives 3.14159265358979. To the
same correspondent I am indebted
for a continuation of the French aid
to memory that I gave not long ago
in these notes:
Que j'aime a faire apprendre ce
nombre utile aux sages!
Immortel Archiméde, antique
ingénieur,
Qui de ton judgement peut
sonder la valeur?
Poir moi ton prohléme eut de
pareils avantages.
Learn the stanza and if you want
= correct to 30 decimal places, there
you are—
3.141592653589793238462643383279
And now [ expect some reader will
send me a poem enshrining 7 to six
or seven hundred places! The
verse quoted, by the way, is by
Edouard Lucas, the French mathe-
matician.

The Other Problem

Squaring the circle (which boils
down to finding the value of =) was
one of the two great problems of
the geometrists of antiquity. The
other was to find a Euclidean
method of trisecting an-angle. The
right angle was, of.course, money
for jam: describe an equilateral
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triangle on one side, bisect the part
of the right angle re?nalmng outside
it and the deed is done. But the
acute and the obtuse angle defied
solution on Euclidean, or near-
Euclidean, lines until 1621, when
Willebrord Snetl, of Leyden, pro-
duced a simple construction which
did the trick. Curiously enough, he
wasn’t thinking of the trisection
when he did it. Actually he was
one of the great host of *'=-
chasers,”” and squaring the circle
is what he was after. Apparently
the trisectors are still at work, for
the other day a friend brought me
a little book on puzzles and per-
plexities that he’d recently bought
and asked whether what was offered
by the gifted author of the work as
an original solution could possibly
be correct. It certainly couldn’t!
The said author starts with the case
of an acute angle, makes a quaint
construction and follows up with
an alleged proof—which ‘‘ proves’’
(though he doesn’t see it) that all
acute angles must contain go de-
grees! His second case, the obtuse
angle, is an even worse example of
muddled thinking. Queer that a
fellow who publishes that kind of
book doesn’t get someone with an
elementary knowledge of geometry
to look over such ongmal solutions
as he may wish to give to the world.

Feeling AC

EVERAL correspondents  have
chided me gently for not tak-

ing au grand serieux the reader who
wrote in to say that if he touched a
bakelite switch or socket he could
feel at once whether AC was or was
not passing. I didn't for one
moment doubt his word. Person-
ally, I've never possessed this most
useful accomplishment, but quite a
number of recaders have told- me
that they are, so to speak, human
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galvanometers.  The explanation
that several of them offer seems
reasonable, The plates of a con-
denser between which there is a PD
are attracted towards one another
and will move if free to do so.
Vibration will occur if the PD is
alternating. When a bakelite switch
is touched the live conductor forms
one ‘‘plate’’ and the fingers the
other, the latter being more or less
at earth potential. Hence if the
PD is sufficient and the finger tips
sensitive the actual so-cycle vibra-
tion may be felt. It's perhaps rather
curious that only certain people do
feel it. The skin of my fingers is
thin and I'm more than ordinarily
sensitive to electric shocks; but try
as [ will I can’t feel this vibration
by touching or stroking the insula-
tion of a live AC conductor or a
switch.

Mmoo
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Radio Language
’I‘HE need for standardised inter-
national terms in science is
great and it is particularly marked
in wireless. Even the two great
branches of the English tongue,
those of our country and of the
United States, have diverged so far
in their radio terminology that an
effort is needed to bring out a new
common vocabulary and to get it
adopted on both sides of the
Atlantic. By that I emphatically
don’t mean that we should scrap all
our own specialised words and
adopt those of  transatlantic
“hams,’”’ to take one radio field
as an example, Much could, no
doubt, be done if the R.S.G.B. and
the A.R.R.L. got together ‘and
brought out a list of English radio
terms accepted by Dboth parties.
Both writers on wireless and those
who read the text-books and the
articles that their pens produce
would benefit enormously.
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Net By |
Price Post |
FOUNDATIONS OF WIRELESS. Fourth Editlon, by M. G. ¢
Scroggile ... o 76 710
TELEVISION RECEIVING EOUIPMENT, by w. T Cocklng ... 10/6 10/10
RADIO LABORATORY HANDBOOK, by M. G. Scroggle
Second Edition ... . 12/6 12/11
WIRELESS SERVICING MANUAL hy Ww. T. Cocklng Slxth
Edition 76 7/10
HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS )
TELEGRAPHISTS, hy H. M. Dowsett and L. E. Q. Walker. )
Seventh Edition 30/- 30/7
RADIO DATA CHARTS Thlrd Edltlon, Revlsed by J. McG !
Sowerby, B.A,, Grad. L.E.E. 76 7/10
RADIO IVTERFERENCE SUPPRESSION, by G. W Ingram . 8/ 5/4
LEARNING MORSE, 335th thousand os 000 . 6d.  7id.
INTRODUCTION TO VALVES, by F. E. Henderson 5/- 5/4 |
RADIO WAVES AND THE IONOSPHERE, by T. W, Bennlngton 6/- 6/3 !
H Obtainable from leading booksellers or by post from i
f ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
i
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PROPERTIES OF
RADIO COMPONENTS

Interpreting “The Label on the Bottle”
By THOMAS RODDAM

OST radio engineers pass
M through several stages in
their outlook on compon-

ents. They begin with a simple,
indeed pathetic, faith in the label
on the bottle. The resistor
painted delicately in brown, black
and green is one megohm, and
will continue one megohm until
physically destroyed. The con-
denser marked o.1xF is exactly
1077 x 1.000 farad, and if con-
nected between the anode of one
valve and the grid of another will
pass AC but will not allow any
trace of the anode HT to reach the
grid and disturb the bias condi-
tions. Heedless the little victims
play, using simple circuits which
no component deficiencies can
prevent working. Soon, howegver,
the day of initiation dawns; some
sinple experiment is repeated,
some simple theory requires con-

f
, ELECTRIC LIGHT CHECK METERS, first-class
that I'm tuned to the B.B.C. condition,eleilrically guaranteed, for A.C.lmains,
- . . 5 -
broadcasting news in Turkish for 2"0L/25° B C’L'Al ”::se(" amp- ‘°ad)'" e:d]"
1 i g | SOLID BRASS M wing type), one-hole
hSteqerS i ,SOUth Amerl,ca' In mounting, fitted double rontact, $.B.C. holder,
the instruction books this effect |and 12 volt 16 watt bulb. 4/-.
is often wrapped up as ‘* when the | TUNGSTEN g‘ogmc'l;g(.’ ﬂ,tin. dLai.g,ha pali;l;'ntl;)u;:::r(é
1 o {on spring blades, a wo qu
eqU1pment S,ettles dow,n a,fter a ’silver contacts, #in. dia., also on spring blades,
short warming-up perlod. ! In |fit for heavy duty, new and unused. There is
fact, the value of a resistance is §I0Uh base ""I_"m“e for other work. Set of
dependent, in a short-term view, | gegisrance UNITS, fireproof, size 10 X lin.
on temperature and also on the |wound chrome nickel wire, resistance 2 ohms to
actual voltage across it. Stage 2z |27y 10 amps. 2/6 each.
of the journey towards being an |$WITCH FUSE in ;'m:g;:t iron case, 3-way, for
engineer involves learr}mg to In- | yoving coiL ampmeter reading 0-350 amps.,
clude and assess the importance | 6in, dia., switchboard type. Price £3 10s.
of these effects. ROTARY conv:m‘:né inlput 4(lldvolts r)ogd
i { output 75v., 75 m/A, A.C., also would make g
. From thlse le\_/el wethcan t;;)lltohw | 50v. motor or would generate. £2. R
ur young engineer through the | ,,;o yRANSFORMERS. Step up or down,
mists and dews of East Anglia to |tapped 0-110-200-220-240; 1,000 watts, %5,
the problems of tropical working |METAL RECTIFIERS, size 5x4]x 4}ins, not
and also to the industrial cities of ;‘;fg;‘"sgz';g“_*v P o volts \?\ﬁes‘t’i‘[’\"ghg:l/;-
the Midlands where blue litmus |output 100 volt at 250 M/A, price 17/6 ; ditto,
paper must be kept in sealed tins, |output approx. 100 volt at 50 M/A, price 10/-.
. POWER TRANSFORMER, #k\V, double wound,

?0 the salt-laden byeezes on small | 400 volts and 220 volts ;0 110 volts, 50 cycle,
islands, to great heights above the :

single phase. Price £25.

firmmation, or if the victim has earth where the temperature may | AUTO TRANSFORMER, step up or step down,
been very lucky or very obtuse, fall below —60 deg. C. and the |59 gvats, tapped 0°110-200-220-240 it

a circuit goes into production.
The circuit embodies, shall we say,
an amplifying valve with a g of
1.5 mA/V and a resistance
marked 10,000 ohms. Clearly, a
gain of 15. But the gain we get is
only 10. Here, in hard fact, it
is made clear that a 10,000-ohm
resistance may be only 8,000
ohms, and that a valve which
has spent long and arduous
months in the laboratory may
only have a g of 1.25 mA/V in-
stead of the value of 1.5 mA/V
given in the book. As this idea
sinks into the keen, receptive
brain of our back-room boy, he
passes the first stage towards be-
coming an engineer.

The next stage is harder. We
have to learn that it is not just
that the label is not quite right,
but that no label can possibly be
quite right. I switch on my
broadcast receiver, and tune in a
German short-wave station trans-
mitting Mozart; when I come
back from the telephone I find

‘pressure is only one-fifth of an
atmosphere. Wherever man goes,
he takes with him a device for |
killing other men, and radio
equipment to assist and to an-
nounce his triumph. And each
new place spreads a thicker mist
over the label on the bottle.

. Standards

To keep under control the
variations of components under
all these arduous conditions, and
also to warn the designer what he
may expect, a vast rationalised
scheme of documents dealing with
radio components -is being pub-
lished by the British Standards
Institution. These documents are
prepared by a body calling itself
the Inter-Service (Communica-
tions) Components  Technical
Committee, and are prepared in
close consultation with another
body, the Inter-Service Compon-
ents Manufacturers’  Council.
These documents, apart from
their current importance in con- |

mounting, . 5
0-250 v., external resistance (supplied) is used for
250 v. range, F.S.I), 5 M/A, price §5/-.

SEARCHLIGHT, by famous maker, size 22in. dia.,

} WATT WIRE END RESISTANCES, new and
unused, price per doz., 8/-, our assortment.

MOVING COIL AMPMETER by famous maker,

2in. dia., flush mounting, reading 0-10 amps.,

F.S.D., 20 M/A, price 27/6.

MOVING COIL VOLTMETER, 2iin. dia., flush
dual range, reading 0-25 v. and

18in. deep, complete with cradle, reflecting mirror

20in. dia., for electric “bulb fitting, no bulb,
adjustable focus, glass front, price £7 10s.

AMPLIFIER COMPONENTS from dismantled

American 10 and 20 watt amplifiers, all metal
cases and compound filled.

INPUT TRANSFORMERS, ratio 12-to 1, ceplre,

| tapped, price 15,-.
INTERSTAGE TRANSFORMERS, ratio 3 to 1,
| centre tapped, price 7/6.
P.P. OUTPUT TRANSFORMER, ratio Q.Z to 1,
centre tapped, price 10/-.

POWER TRANSFORMER, pri. 953’100 v, sec.

260-0-260 at 80 M/A, also 5 v. at 3A, price 12/6.
POWER TRANSFORMER,
600-0-600 at 250 M/A;
| and 7} v. at 4 amp., twice, price 25/-.
CONDENSER PACK, 4 MF at 800 v.;
700 v.; 4 M at 500 v., and 20 MF at 300 volts,
Price 20/-.
AUDIO FILTER, comprising 43 MH choke and
8 MF condepser, 350 v. working.

pri. 95/100 v.. sec.
140 v. at 400 M/A;

4 MF at

Price 7/6.

MOVING COIL AND M.I. METERS,

FOR FULL DETAILS OF ABOVE AND OTHER

GOODS, SEND FOR LIST, 2id.
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Properties of Radio Components. .

nection with Service equipment,
may, it is felt, be of tremendous
importance in post-war design for
export. They provide a criterion
for ‘““good’’ components as dis-
tinct from ‘‘good enough for
home receivers’’ and may well
replace the traditional dependence
on the specifications of the Crown
Agents for the Colonies. It is not
intended to deprecate ‘‘ good
enough *’ components. A designer
who uses tropical components for
a home broadcast receiver is not
an engineer; he might equally
demand tool steel for making tin-

openers. For sale abroad, how-
ever, better components are
needed. The problems of main-

tenance are greater and so are the
risks of breakdown. If this assess-
ment of the importance of the Ser-
vices’ Radio Components Book is
correct, it merits careful study.

The meat in the collection is
undoubtedly the set of specifica-
tions. These actually cover the
functional properties of the various
components, and are thus the
immediate concern of the designer
while he is still at the bread-
board stage. It is because of the
form in which this material is pre-
sented that this study has been
undertaken. The specifications are
ordering documents for the sup-
ply ministries: they will appear
in contracts and will be the sub-
ject of heated discussions between
manufacturer, inspector and cus-
tomer. They are, therefore, very
dry and precise in form: an ex-
periment is to be performed, a
result is to be obtained. Our
purpose here is to clothe these
bones with flesh, and sece, if we
can, just how we may expect our
components to ‘hehave in prace
tice, if under test they meet the
specifications. It is hoped that a
broad picture of this sort will
assist in the study of the docu-
ments by the designer, and thus
lead to the widest possible appre-
ciation of the properties and defi-
ciencies of the materials from
which all radio equipment is
assembled,

The Services” Radio Compon-
ents Book is made up of three
main kinds of documents. A guide
or code of practice, of which only
two have yet reached the writer,
gives a general discussion of the
properties of components. The
discussion, however, avoids men-
tion, except rarely, of anything

. about.
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so indelicate as hard facts: (this
comment refers particularly to the
Guide on Fixed Resistors). The
specifications, which
the second main kind of docu-
ment, are broken up into three
parts; a common general speci-
fication and two other documents
for each component, one describ-
ing the tests and the other giving
the performance limits. This pre-
sentation has been adopted in
order to prevent anyone discover-
ing at a first reading what it is all
The third kind of docu-
ment, the series of preferred lists,
is an obvious attempt to reduce
to reasonable proportions the
variety of shapes and sizes which
places an unnecessary burden on
production.

GCeneral Cuidance

Before going on to analyse the
component properties, as described
in the specifications, the general
guide and specification will be
considered. Two sections of the
guide are of special interest. The
first is a warning to the designer
that unless he makes sure that his
components are not just fortuit-
ousty good, he cannot grumble
when his circuit refuses to work
with limit values. Thus a circuit
in which a one-microfarad con-
denser must have a time constant
(CR) of 10" may work very nicely
in the laboratory with a selected
condenser. To use such a circuit
in a production design is to ask
for trouble. Trick valve circuits,
too, are the cause of many head-
aches when values produced on
different machines are found to
have identical specified qualities,
but completely different secondary
propertics, such as screen-sup-
pressor mutual conductance., Tt
would have been desirable in this
connection, to remind the manu-
facturer also of his responsibilitics
here. If he wilfully makes a
change in design which could
affect a circuit designer, while
retaining the same outward
appearance, he should give some
warning. No document can legis-
late for every possible contingency,
and the component manufacturer
should be regarded as a partner
in design work. Often he does not
realise how useful some property
is—for example, the inductance of
a wire-wound resistor,

The second section of particu-
lar interest is the discussion of
climatic conditions in various

constitute:
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parts of the world. It is not gen-
erally known that on the ground
air temperatures may be experi-
enced ranging from +60 deg. C.
to —70 deg. C. (140 deg. F. to
—94 deg. I'.). If to the higher of
these temperatures is added the
additional heat inside a vehicle
exposed to the sun, and the
further heat inside a set when it
is operating, it is scen that the de-
mand for components to with-
stand 100 deg. C. is probably even
conservative! Noticiug also that
an upper air temperature of
—60 deg. C. is common, the
equipment designer whose sets are
to fly from desert airdromes is
faced with a very pretty prob-
lem. Nor is this all: equipment
may, according to this guide, be
submerged to a depth of 20 feet
for a week, presumably in sea |
water, Sunlight, fungus growths
and the attacks of tropical insects
are also mentioned, although
there is no mention of the vapours
from tropical plants which have
been reported to affect materials.
Almost trivial in comparison is the
reminder that when lorries are he-
ing unloaded, a firm push off the
tail takes the place of the deli-
cate handling we should®all like
to see, and the guide accepts the
inevitability of dropping on to a
hard surface from a height of four
feet. It is difficult to avoid the
feeling, when the full details of
these conditions are studied, and
when we reflect on the complexity
of the devices used in modern
war, that the aim of the authors
of this guide was to make our
flesh creep.  The Fat Boy of
[.S.C, Tech. C., however, does not
speak in a Pickwickian seuse;
the climates of the war zones
really are unpleasant and some-
how the components seem to work.
In peacetime, in our happy ignor-
auce, even telephone and broad-
casting systems were functioning
in the Far East and in Russia,
without the assistance of the many
components now specially devel-
oped for tropical and low tem-
perature use.

The general specification is a
less interesting  document, It
refers to the guide, and specifies
the temperature ranges for the
three categories of components
now introduced. These are
~40 deg. C. to + 100 deg. C. for
category A and 40 deg. C. to
+85 deg. and +71 deg. C. re-
dpectively for B and C. It then
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states firmily that everything shall
be well made of the most suitable
material. Following this, a state-
ment of test procedure is made.
This is of considerable interest,
and it is hoped to discuss it fully
later. One defect in the specifica-
tion is its reference to M.A.D.
Specification D. C. D. WT. 1000,
The mutual dependence of all
these specifications leads to the
mention in WT. 1000 of over 150
specifications,  drawings, memo-
randa and the like to which re-
ference must be made. To keep
track of these, with their amend-
ments, is quite impossible. 1t
should not be impossible for this
new publication to stand on its
own feet.

This Services” Radio Compon-
ents Book is a great project. Tts
actual authors will always remain
anonyious, receiving no fame, no
O.B.E.s and never themselves
clear exactly what contribution
cach has made to the work.

Most of them will never see the
true fruits of their labour, for it is
our opinion that not only will the
manufacture of warlike stores be
aided by this book, but also the
Indian village broadcast receiver,
the inter-island telephone in the
Pacific, the traveller’'s direction
finder, all these will benefit., With
these are carried the reputation of
British workmanship to the de-
veloping markets remaining in the
world. The reputation of British
components is an important factor
in maintaining your standard of
living and mine.

Nature of Tests

The properties of the compon-
ents are defined as the reactions
to a series of tests, which are
basically the same for all com-
ponents, and an examination of
the tests will be profitable. Every
component is subjected to a gen-
eral inspection. This is, of course,
principally a screening operation
to eliminate obviously defective
items, badly finished items and in-
correctly sorted items from the
consignment. In actual practice,
as each individual component
receives at least one other test
before leaving the factory, this
inspection really boils down to
making sure that it is a conden-
ser, not a lipstick.

Another rather formal test
is that for dimensions. With
modern production methods it is
unlikely that any tools will

Wireless World
produce components outside the
wide limits laid down except
when the machine goes hopelessly ‘
wrong, or the tool was incorrectly
dimensioned initially. The robust-
ness tests are more useful, the
tests consist of operations simulat-
ing the most ham-handed wiring
operators, pulling and bending
leads and wires as if they were
part of the person of the Chancel-
lor of the Third Reich. Follow-
ing this, bumping and vibration
tests simulate conditions of use in
mobile equipment. These consti-
tute the standard mechanical
tests: it is a Boojum, it’s the right
size, and it doesn’t come to pieces
in my hand. The electrical tests
are more lengthy, and more pre-
cise. The basic property is mea-
sured (resistance, capacity or the
like), the insulation of any non- |
conducting part is measured, and
then the effects of load, of low |
pressure, of temperature are all
studied. In addition, the changes
due to soldering the component in
position are noted. These tests,
naturally, vary from component
to component, but this broad out-
line appears to be common. This |
series is followed by the climatic |
condition. Based upon the 1942
edition of Krro the component is
subjected to dry heat, wet heat, a
period at —40 deg. C. and a
further period of wet heat. After
each period tests are made to
determine the effect of this treat-
ment on the component. Special
tests are also applied to some com-
ponents, providing a steam bath
for some and a boiling water bath
for others. Life tests conclude the
series.

It is not known how close the
correlation is between behaviour
under these test conditions and
behaviour in service. It seems
likely that they will at least dis-
tinguish between good and bad, |
leaving the intermediate qualities
to take their chance. |

It is hoped later to discuss the
individual component types, in-
terpreting their properties as
defined into real facts about the
actual pieces which we are to in-
clude in our equipment.

|

1 ]
; GOODS FOR EXPORT |
! The fact that goods made of |
{ raw materials in short supply |
i owing to war conditions are 0]
| advertised in this journal should |
| not be taken as an indication |
i that they are necessarily available |
| for export. !
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HOME SAFELY—-
THANKS TO RADIO
!

HE far reaching

achievements of
the electronics indus-
try are being made
availabletothe Armed
Forcesineverincreas-
ing quantities.
Crowe is proud of its
proven abillty to
produce preolsely
made electronic
control mechanisms
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Kingele oy Read,
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OUT OF THE BLACK EARTH

Nature has so planned It that out of black earth
come beautiful flowers and the fools essential to
our very sustenance. And so it is that from the

darkness of the present hour , .. from the
suffering and sacrifice of world war .. . wil
emerge a greater degree of understanding among
men . . . more freedom for untold millions . . .
and Aduncod ideas to make man’s burdens lighter
and life more en]oylble Astatie, llke so many
othar fi has been b

by the experience of war production, hu em-
ployed its skill and

facilities to create new products, the principles of
which will be reflected in Astatic's commercial
and elvilan products of a new day.

THE ASTATIC CORPORATION
YOUNGSTOWN, OHIO, US.A.
TORONTO, CANADA.

Exclusively Represented by

Frank Heaver Ltd. §iunid X, Boven
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AMERICAN POST-WAR TELEVISION
A DETAILED plan for post-war

television in the United States
representing the unanimous opinion
of the Television Panel of the Radio
Technical Planning Board has now
been published, and is- to be put
before the Federal Cominunications
Comimission. Provision is made for
twenty-six 6-Mc/s channels in the
region between 50 and 246 Mc/s for
main television transmitters, while
OB and relay links are to have 1o0-
and 20-Mc/s channels between 162
and 3000 Mc/s. In the region
from 600 to above 10,000 Mc/s
thirty channels of 30-Mc/s width are
set aside for the expetimental im-
provement of television services.
This should permit work on systems
up to 1,100 lines which would give
definition comparable with 35 mm.
cinema films.

With regard to the standards pro-
posed for the main commercial
stations it is proposed to rule out
FM for the transmission of the
picture and to confine the maximum
frequency swing to 25 kc/s in the
case of the associated FM sound
channel. The sound ‘‘ carrier”’ is
to be spaced 4.5 Mc/s from the
picture carrier.

R.A.F. WIRELESS OBSERVER
UNIT. It is the work of the
R.A.F. Wireless Observer Units
in the battle for Germany to give
warning of the approach of enemy
aircraft to the Group Control
Centre, When planes are des-
patched to intercept the enemy the
pilots are directed by the reports
from the W.0.Us. A unit’s

camouflaged radio transmitter is
shown here.

The specification for scanning is
525 lines, interlaced two-to-one, with
a frame frequency of 6o and com-
plete picture frequency of 30 per
second.  This corresponds very
closely to proposals arising from
recent discussion of post-war tele-
vision standards in this country.*

* See Wireless World, December 1943

CIVILIAN WARTIME SETS
TATING in the House of Com-
mons that whilst the compon-
ents of the new ‘‘ utility *’ radio sets
are very good and efficient the out-
side appearance is cheap and nasty,
a Member asked the Parliamentary
Secretary if he had seen them and if
he could db something about them.
Capt. Walterhouse replied that he
did not at all agree with the descrip-
tion. He had examined the sets and
liked them—they were very good,
practical sets.
RAILWAY RADIO
ECENT Editorial reference was
made to the use of radio com-
munication for increasing the safety
and efficiency of railway operation.
It is now learned that one of the
United States’ major railways, the
Kansas City Southern, is installing
radio equipment
over 560 miles of
its  main line
| operating
\ in  mid-western
and south-
| western parts of
\ America.
| The system to
be employed will
not be by radio
waves only,
but by induction
\ telephony
| utilising carrier-
current wires
along the track.
The system will
provide end-to-
end communica-
tion on trains as
well as between
trains and
stations
along the route.
Various
systehs have
been wused ex-
perimentally by
U.S. railways, in-
cluding FM, but
this is the first
sizeable per -
manent installa-
tion.
Tests are being
carried out on
t he Canadian
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National Railway employing fre-
quency modulation. Two * loco-
motives, a diesel and an elec-
tric, operating from the Montreal
terminus, and the terminal control
tower have been equipped with s50-
watt transmitters, receivers and IFM
aerials for the experiments, The
.nstallations are by the Canadian
Marconi Co,

NEWS IN MORSE

IN response to requests, we have

obtained fromy the G.P.O. the
latest schedule of morse transmis-
sions of official news bulletins radi-
ated by Post Office Stations. These
transmissions are intended for over-
sea reception, but may be receivable
in this country under favourable
conditions,

The call letters and the wave-
lengths employed by the stations

GIA 15.27 GAY 33.67
GAD 15.40 GBC5  34.56
GBL 20.47 Gl 12.95
GID 22.13 GDB2  44.15
GIM 23.13 GlY 51.50
GIH 28.17

The f{ollowing schedule gives the
times of the transmissions in GMT
and the call letters bf the trans-
mitters radiating them. Transmis-
sions marked with an asterisk are

continuations of the preceding

broadcasts.

*0045-0145 GBC5 GDB2

0930-0945 GIM GIA GIY GAY

1302-1355 GAD GIA GID GIY

1602-1655 GIA GLJ GIM

1800-1945 GIM GBC5 GBL (also G
1915.1945)

*2000-2030 GBC5 GIJ GIM

2330-2400 GAY GIH G1J

ROUNDABOUT RELAY
HORT-WAVE relaying - often
exemplifies the truth of the old
adage that ‘‘ the longest way round
may be the quickest way there.”
A particularly good example of this
fact came to light when Cable and
Wireless were called on at short
notice to restore the I.ondon-Paris
radio - telegraph  link.  The f{re-
quencies allotted to the Paris station
(in the 4-Mc/s band) were unsuit-
able for night working, and so Paris-
Londonwards traffic was routed via
the automatic relay stations at
Ascension or Barbados! A long-
wave station was available for direct
transmission of London-Pariswards
traffic.

S.W. FROM INDIA

IT was recently announced that
tests were being conducted with
high-powered  short-wave trans-
mitters in India. These 100-kW
transmitters are now in regular use
by All-India Radio. Some of the
transmissions from Delhi listed in
our section ‘‘ News in English from
Abroad’’ are radiated by these
stations from aerial arrays directed
towards this country.

Reports on the reception of trans-
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misstons from India are welcoined by
A.-ILR. They can be sent care of
IWireless World or direct to the Chief
Engineer, All-India Radio, 5, Sikan-
dra Road, New Delhi.

WHAT THEY SAY

NCIENT anp MoDERN.—Fishing

round the dial for non-B.B.C.
stations used to be fun. But, alas,
our sets (old) are not what they
were, and our sets (Utility) are not
what they ought to be.—Frederick
Laws in *“ News Chronicle.”

UNDERGROUND Rapro.—The Ger-
mans long ago confiscated all the
wircless scts belonging to the people
ot Eindhoven, but it was a futile
thing to do in a city where almost
every other man is a radio engineer.
The Philips’ workers turned out
thousands of clandestine sets—in
fact, they practically mass-produced
them, made in tiny biscuit boxes
out of parts which they took from
the works.—FEFrank Gillard, B.B.C.
MWar Reporter.

Tuings 10 CoME.—Surely, the
communication engineer of the
future, in harnessing clectricity to
world amity, will have something
more fundamental to contribute
than blind speed and a nerve-wrack-
ing staccato. . . . . The possibilities
are so intriguing, may one be for-
given tor romancing? Under con-
ditiens of idealised communication,
diplomacy, if bungled at all, will be
bungled at the top. For Darlia-
ments will no longer ratify treatics,
they will* make them, in person,
through  trans-oceanic, 24-hour,
two-way, full<colour television, in
three dimensions on a 3o-foot
screen, with binaural sound chan-
nels, equipped with privacy devices
and, if desired, with English-French
and French-linglish speech inver-
sion. The documents themselves,
including signatures, will, of course,
be exchanged by facsimile before
the ink is dry. Because of its sim-
plicity, the whole process can be re-
peated as often as the treaties so
concluded are denounced by one of
the parties.—/I. S. Coggleshall, ad-
dressing the New York Section of
the I.R.E.

IN BRIEF
Proposed Leeds “Radio Club.—A
movement is on foot to reform the

leeds Radio Society or to start a new
club.  Late inembers of the Society or
interested readers in Leeds and district
are asked  to communicate with L.
Benden, 4o, Grosvenor Terrace, Black-
man Lane, Leeds, 7.

 Brains Trustees.—Four past-presi-
dents of the Institution of Electrical
Engineers are on the panel for the
Brainsg, Trust Meeting of the London
Students’ Section of the Institution.
They are: Col. Sir A. Stanley Angwin,
Sir Noel Ashbridge, Sir John Kennedy
‘and Dr. Clifford C. Paterson.
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Obituary.—It is with regret we record l
the death on September 17th, at the
age of 64, of S. H. Rawlings, founder |
and joint managing director of the
Automatic Coil Winder and Electrical |
Equipment Co., Ltd. |
B.R.V.M.A.—The permanent address
of the British Radio Valve Manufac- |
turers’ Association is now at Piccadilly
House, 16, Jermyn Street, London,
S.W.1. Regent 5186, |

PERSONALITIES

Major A. S. Delaney, Iircctor-General
of Egyptian State Broadcasting and
Chairman of the Marconi Telegraph Co.
ol Egypt, has recently been honoured
by the King of Egypt with the decora-
tion of Commander of the Order of
Ismail **for distinguished services to
broadcasting in Egypt.”

Jacques Lassaigne has been appointed
director of the French radio service in
liberated France. He was formerly
director of the Fighting French Press |
Bureau in the Levant States and
French announcer in the Palestine
broadcasting service.

Dr. P. M. Fisk has been appointed
Chiel Chemist at the Research Labora-
tories of Multicore Solders, Ltd.

Augustin Frigon, who has been
assistant general manager since 1936 ol
the Canadian Broadcasting Corporation, l
is now general manager. |

|
l

MEETINGS

Television Society Meeting.
N Extraordinary General Al(-(-tiugl
ol the Television Society will be |

held at the LE.E., Savoy Place,
l.ondon, W.C.2, at 2.30 p.m., on

October 28th.  After the meeting, a |
paper on ' New Types of Test Gear
for Television Production’ will be |
read by P. D. Saw.

Institution of Electrical Engineers. [

Radio Section.—Two papers will l;e‘
given at a meeting of the Radio Section
on November 1st at the LE.E., Savoy
P’lace, Victoria Embankment, London,
W.C.2. One by Dr. E. B. Moullin on
*“ Theory and Performance of Corner
Reflectors for Aerials,” and the other
by H. Page on *‘ The Measured Per-
formance of Horizontal-dipole Trans-
mitting Arrays.” P. R. Coursey will
open a discussion on ‘‘ New Aspects of
Post-war Interference Suppression” at
a meeting of the Section to be held
on Tuesday, November 2ist. These
meetings commence at 5.30, as usual.

Cambridge and  District  Radio
Group.—* The Design of Wide Band
Amplifiers for Radio Irequencies” is
the subject of a paper to be given by
J. E. Cope on October 31st. H. L.
Kirke, Chairman of the Radio Section,
will repeat his inaugural address at a
meeting on November 28th. Both these
meetings will commence at 7 o’clock
and will be held at the University
Engineering Department, Trumpington
Street, Cambridge.

North-Western Radio Group.—Prof.
Willis Jackson and J. S. A. Forsyth
will repeat their paper on ‘‘ The De-
velopment of Polythene as a High-
trequency Dielectric *’ at a meeting to
be held at 6 o’clock at the Engineers’
Club, Albert Square, Manchester, on
November 1oth.

South Midland Radio Group.—LE.
May will open a discussion on * In-

THE «“FLUXITE QUINS"™ AT WORK
When fixing a joint with FLUXITE,
Young OI got his head wedged in tight.

* Hurry, lads! Grab his shoes,
Not a moment to lose!

We'll be late for the news.

®
See that FLUXITE 1s always by

you — in the house — garage.—
workshop — wherever speedy
soldering is needed. Used for
over 30 years in Government

The young kite! **

works and by leading engineers
and manufacturers. Of all Iron-
mongers—in tins, 8d., 1/4 & 2/8.

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

7/6.
®

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are lied with fine wire at the cross-
ings AND SOLDERED. This makes
a much stronger wheel. It's simple—with
FLUXITE—but IMPORTANT.

The FLUXITE GUN -
puts FLUXITE where
you want it by a

simple

Price 1/6. or filled, 2/6.

pressure.

/ :-
ALL MECHANICS W/IL HAVE \

FLUXIT

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF " SOFT"
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.|
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dustrial Applications of High Fre-

quency Power’’ at a meeting to be
held at the James Watt Memorial
Institute, Gt. Charles Street, Birming-

Wireless World

hami, at 6 o'clock on October 3oth.

Brit.I.R.E.—At a joint meeting of
the British Institution of Radio En-
gineers and the Physical Society on
October 31st, Prof. E. N. da C.

NOVEMBER, 1944
Andrade will lecture on ** Physics and
Radio.”” The meeting will commence
at 6 o'clock at the Institute of Struc-
tural Engineers, 11, Upper Belgrave
Street, London, S.W.1.

NEWS IN

ENGLISH FROM

ABROAD

Country : Station |

Metres| Daily Bulletins (BS‘I’) ‘

|
| Mc/s | Metres

Mc/s
Algeria
UNR (Algiers) 9.535
9.610
America
WLWK (Cincinnati) | 6.080
WNRA (New York).. | 6.100
WOOC (Wayne) 6.120
WCBX (Brentwood).. | 6.170
WGEX (Schenectady) | 6.190
WILWRI] (Cincinnati) | 6.370
WGEA (Schenectady) 7.000
WGEO (Schenectady) 7.250
WNRX (New York).. | 7.565 |
WLWO (Cincinnati). . 7.575
WOOW (New York).. | 7.820
WLWRI (Cincinnati) 7.832
WCBN (New York) .. | 9.49%0
WGEA (Schenectady) | 9.530
WGEX (Schenectady) | 9.550
WBOS (Boston) 9.570
WCRC (New York) .. [ 9.590
WOOC (New York) .. | 9.650
WNBI (New York) . 9.670
WRUW (Boston) .. | 9.700
WNRI (New York) . 9.855
WLWO (Cincinnati).. |11.710
WRUW (Boston) .| 11730
WCRC (Brentwood) .. | 11.830
WGEA (Schenectady) |11.847
WGEX (Schenectady) | 11.847
WOOW (Wayne) 11.870
WBOS (Boston) .. | 11.870
WRCA (New York) .. |11.893
WNRI (New York) .. | 13.050
WNRX (New York).. | 14.560
WRUS (Boston) 15.130
WO0OC (Wayne) 15.190
WBOS (Boston .. | 15.210
WLWK (Cineinnati).. | 15.250
WC(BX (Brentwood).. |15.270
WGEO (Scheneetady) | 15.330
WRUW (Boston) 15.350
WRUW (Boston) .| 17.750
WLWO (Cincinnati).. | 17.800
WCBN (New York) .. | 17.830
WGEX (Schenectady) | 17.880
WNRA (New York) .. |18.160
Australia
VL14 (Sydney) L7240
VLG (Melbourne) .. | 9.580
Belgian Congo ‘ |
Leopoldville .. 15.167 |
Brazil
PRLS (Rio de Janeiro) | 11.715
China |
XGOY (Chungking) .. ‘ 9.635 |
Ecuador [
HCJ B (Quito)

- 12.455 I

It shou]d be noted that the tlmes are BbT-one hour ahead of GMT.

31.46
31.21

49,34
49.18

49.03
48,62
48.47
47.08
42.86
41.38
39.65

39.61
38.36
38.30
31.61
31.48
31.41
31.35
31.28
3109
31.02
30.93
30.43

25.62
25.57
25.36
25.32
25.32
25.27
25.

22,99
20.60
19.83

19.75
19.72
19.67

19.65
19.57

19.54
16.90
16.85
16.83
16.78
16.52

41.45
31.32

19.78

25.61

31.14

|
24,09 | 0000, 2030

f

Country : Station Daily Bulletins (BST)
Egypt ‘ ’
0915, 1200, 1500* Cairo . .. | 7.510 | 39.94 | 1845, 2100
1500% ‘
‘anch Equatorial Africa |
FZI (Brazzaville) .. | 11.970 | 25.06 ’ 1945, 2145
0600, 0700
0200, 0300, 0400, 0500, | India
0600, 0700 Delhi 6.190 | 48.47 | 1550, 2030, 2330
0300, 0400, 0700, 0800 | 7.275 | 41.24 | 0730, 1230, 1430
0700 | | 7.200 | 41.15 | 0245, 2030, 2330
0300, 0400, 0500, o(woi 9.630 | 31.15 | 1430
0500, 0700 [11.790 | 25.45 | 0430, 0630, 1030, 1230
0300, 0700 \ 15.195 | 19.74 | 0630, 1030
0700 ran
0000, 0100, 06200, 0300 EQB (Teheran) 16155 | 4874 | 2225
0700
0600, 0700, 0800, 0900 ||Mozambique
0300, 0400, 0700, 0800 CR7BE (Lourenco
0900, 1000 l Marques) 9.830 | 30.52 | 2050
0800
0900, 1000, 1100 Newfoundland |
0000, 0100, 2200, 2300 VONH (St. John's) .. | 5.970 | 50.25 | 2315
0900, 1000
0900, 1000 Palestine ‘ .
0100, 0200 Jerusalem .| 11750 | 25.53 | 1615
0900, 1000, 1100 |
0800, 0900, 1100 Portugal
0100, 0200, 0300, 0400,|| CSW6 (Lisbon) o0 | 2707 ‘ 2000
0700, 0900, 1000, soai
1100, 2300 pain {
2000,* 2100, 2200 ‘ EAQ (Aranjuez) . | 0.860 | 30.43 | 20501
2000*
1430,* 1530, 2045  |/Sweden [
1900 [l SBU (Motala). . .| 95351 3146 | 2220
1100, 1300, 1415, u‘mol SBP .. .. . | 11.705 | %5.63 | 1700
0100, 0200, 1300, 2100
1100 ||Switzerland |
1000, 1100 uE.Rs (sclmar,enburg)l 6.345 | 47.28 | 2050
1300, 2300 HER. 11.775 | 25.48 | 2050
1415, 1600, 2300 | Berno. C | 10350 | 20.00 | 0200, 2045
1300, 1415, 1600, 1700, - '
1800 yria
1300, 2100 FXE (Beirut) 8.035 | 37.34 | 1735
1300, 1415
1415, 1800, 1900, 2000*|| Turkey
2100, 2200 TAP (Ankara) 9.465 | 31.70 | 1800
1430,* 1530
1200, 1300, 1800, 2000 *||U.8.8.R. | l
2100 |‘ Moscow . .. 6,980 | 42.98 | 0015
2000* 7.300 | 41.10 | 1800, 1900, 2000, 2100
1600, 1800 ‘ 2200, 2300
1415, 1800, 1900 I [ 7.322 | 40.92 | 1800
1430,* 1530 l 8.940 | 33.56 | 1240
1900, 2100 9.480 | 31.65 | 0100, 0200
1415 9.860 | 30.43 | 1240
| [ 10.445 | 0730, 1240
11.830 | 1600
1515 11.950 | 0100, 0200, 2347
1515 | | 12,190 [ 1240
[ 12,260 | 7| 1220
I 15.040 | | 2347
1200 15.230 0 ’ 2847 -
. | 15.570 1200, 1240, 1320, 1700
. \Vatican City
2030t | HVJ . | 5970 | 50.25 | 2015
| —|
ke/s | Metres |
1500, 1700, 2130 || Algiers 1,176 | 255 | 1200, 1500
||Athlone .. 565 | 531 \1332,10 1845, 2200*
I'I’unis 823 | 865 | 0000, 2200, 2300

o Sunda;'s only.

7 + Sl;xl(lays excepted.
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Letters to the Editor

Surplus Government Stocks
Synthetic Music |

War Surplus Disposal

HEN the war is over, im-

mense stocks of wireless
material surplus to Services and
Government requirements will

have to be disposed of. The posi-
tion is at present far from clear,
since no definite intentions or pro-
jects concerning the uses to which
this valuable material will be put
have been officially announced—
beyond somewhat vague generali-
sations against profiteering in war
surplus stocks such as occurred
after the last war and inconclusive
mention of disposing of them
‘““through normal trade chan-
nels.”’

It is perhaps not too early to
suggest that the people who
should have priority claims to
purchase a little of this material
for their own use, on at least equal
terms with the dealers, are the
professional technicians in uni-
form who have contributed so
much to the successful prosecu-
tion of the war., Many of them
will, on demobilisation, be faced
with urgent problems of liveli-
hood, which could be solved by
special facilities for obtaining, at
rates within their slender means,
some of the tools of their trade—
test and design equipment, con-
structional and servicing gear,
and components for constructing
their own outfits of instruments.
They have been using these tools
for the purpose of indirect destruc-
tion for the last five years, and it
seems only fair and sensible that
they should be given the chance
of using them in the constructive
tasks of peace, instead of being
abruptly reduced, on demobilisa-
tion, to the status of unskilled
labour through either the high
cost of the gear they require or
restrictions on their obtaining it
from surplus sources.

It is suggested, therefore, that
a scheme could easily be put into
operation, whereby any wireless
technician, who can show that he
was a bona fide professional be-
fore the war up to a modest stan-
dard of competence and will
depend on this professional skill

for a livelihood after the war,
should be able to buy limited
quantities of material on the
same terms as a dealer from the |
disposal stocks of the Government |
for his own use and not for re- |
sale. This would enable a large |
number of deserving professionals |
to re-equip themselves with the |
tools of their trade, and thus not |
only make themselves indepen-
dent of assistance, but be able to ‘
make use of their special services
to the community in the huge‘
task of reconstruction in a war-
damaged world.

W. H. CAZALY.

London.

Synthetic Music

HAVING been interested in the
practical  possibilities  of
synthetic sound recordings for
quite a long time I feel compelled
to protest against H. A. Hartley's
arithmetical ‘‘ proof’’ of the im-
possibility of producing music by
this means. His calculations
could equally well be used to
prove the impossibility of setting
up a page of intelligible printed
matter, were it not for the fact that
we all know each line to be built
up from combinations of units of |
the alphabet, and not from a |
selection of several billion com- |
plete lines. In just the same way |
any practical method of sound |
synthesis must provide for the |
combination of numbers of com-'
paratively simple waveforms ; this
may be done by electric, photo-'
graphic, or mechanical means, ‘
and it is quite easy to show that
a few of them can be combined
to give a resultant that would
appear to ‘‘defy analysis’ if
there is no simple relationship be-
tween their frequencies.

The logical basis for musical |
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AMPLIFIER
CHASSIS

The new Vortexion 50 watt
amplifier is the result of over
seven years’ development with
valves of the 6Lé type. Every
part of the circuit has been care-
fully developed, with the result
that 50 watts is obtained after
the output transformer at ap-
proximately 49, total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full load anode current.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for blas.

The response curve Is straight
from 200 to 15,000 cycles in the
standard model. The low fre-
quency response has been pur-
posely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.

A tone control Is fitted, and the large eight-
section output transformer Is_available to
match, 15-60-125-250 ohms. These output
lines can be matched using all sectlons of
windings, and will deliver the full response to
the loud speakers with extremely low overall
harmonlc distortion.

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

Plus 25% War Increass

synthesis is to work with a num- | MANY HUNDREDS ALREADY IN uUse

ber of tone units, each one of
which can be controlled for pitch,
amplitude, and harmonic content
(i.e., waveform), with provision
for grouping and controlling the
combined output of these units. I |
have constructed and us:d three |
such units so far, and with al

VORTEXION
257, THE BROADWAY.

Supplied only against Government Contracts

LTD.

WIMBLEDON,—
Phone: LIBerly 2814

S. W.19.
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Letters to the Editor—

dozen of them Mr. Hartley could
have his Chopin Polonaise with-
out any great dificulty. An im-
portant point is that a syuthetic
recording can be made at a lei-
surely speed which allows small
details of scoring to be attended
to in a manner quite impossible
with any actual instrumentalb per-
formance, or with any existing
mechanical instruments.

The term mechanical music has
been used so persistently in a dis-
paraging sensc that I think it is
worth while considering the rea-*
sons for this. A mechanism is
primarily a means of achieving a
certain result. Any evil effects of
mechanisation are usually due to
these three causes—the mechan-
ism may be imperfect; the user
may possess insufficient manipu-
lative skill ; the result aimed at
may be bad in itself. If these
faults are avoided there is bound
to be some advantage derived
from its use, whether the ultimate
purpose is utilitarian or artistic.

If the pianola is to be regarded
as™ a mechanism to reproduce
exactly the actual performance of
some artist it is an imperfect
mechanism, and Mr. Hartley is
therefore quite justified in prefer-
ring the original performance ; on
the other hand, if the instrument
is designed to give a sequence of
notes exactly as scored, it can
probably do this quite accurately,
but its purpose cannot be regarded
as having great artistic merit since
our system of musical notation is
far from perfect, and relies on a
fairly large measure of musical
sensibility on the part of the exe-
cutant. Again, the actual per-
formance would be preferable.
But what if a perfectly designed
pianola which could produce
exactly the same sequence of
sounds as an actual performance
on the same instrument by a first-
class artist? It is probably that
Mr. Hartley, and many others
also, would still prefer the original
performance for psychological
reasons quite distinct from purely
musical appreciation. It is. true
that an orchestral performance
provides an interesting demonstra-
tion of performers using a high
degree of skill to overcome
mechanical difficulties, but since
the same may be said of a per-
formance of acrobats I do not feel
that any of its musical value can

Wirceless World .

reside in this particular aspect. It
is necessary 1o sort out these
various factors very carefully be-
fore concluding that all mechani-
cal methods are incapable of
artistic development. Incident-
ally, both the piano and the
organ, for which some of the finest
music in the world has been writ
ten, employ more  complicated
inechanisms than any of the other
instruments,

I am among those who belicve
that ideally there are only two
essential factors in music—the
composer’s ideas, and the listener's
reception  and  appreciation  of
these. The intervening medium
is unimportant provided that it
does not distort, or limit, those
original ideas: Most composers
will admit that modern instrumen-
tal methods are imperfect in both
these respects, and if Mr. Steven-

son’s article encourages any tech--

nicians to find means of avoiding
such defects he will be helping to
achieve something really creative ;
Mr. Hartley’s suggestions, though
of interest, cannot possibly do
this. C. C. BUCKLE.
Winterbourne Monkton, Wilts.

American Recordings

I WAS most interested to read
- H. A. Hartley’s remarks on
American  recordings in your
October issue, as I had thought
that I was alone in this opinion.

There is one other point I would
like to make, however, in favour
of most English and some Contin-
ental recordings as compared with
those made in the U.S. and that is
in the matter of ‘‘ balance.”

I find that in all American
recordings of orchestral music, the
strings, and particularly the first
violins, are quite out of proportion
to the rest of the orchestra—in-
deed it is often impossible to hear
any woodwind at all unless one is
following with the score; whereas
in the better English recordings,
the other instruments of the
orchestra are at least allowed to
have something to say! In this
connection I would like to add to
Hartley’s list of good recordings
these, which are, in places,
superb, both from the point of
view of instrumental balance and
an even frequency response.

My list (all H.M.V. recordings)
includes: Dohnanyi’s ‘‘Varia-
tions on a Nursery Theme’’;
Bizet’s Symphony (conducted by

"maintained, but
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Walter Goehr); Schubert’'s C
Major Symphony; Brahms'

Fourth Symphony ; Brahms’ First
Symphony ; the last three all con-
ducted by Bruno Walter.

All the above are English
recordings, with the exception of
the Brahins No. 1 which is by the
Vienna Philharmonic.

I think that Bruno Walter
might well be added to Hartley's
list of conductors -who have
““mastered the art of making
records '’ ; some of his work is be-
yond praise, and none of it is bad.

PETER W. GRANET.

Cobham, Surrey.

The Interference Problem

THE recent correspondence in
your columnns about electrical
interference rightly urges the use
of induction motors in place of
the present all-too-common *‘ uni-
versal ©” motors, and the further
suggestion that 3-phase motors
nmight be used to deal with
higher speeds is also very in-
teresting ; this would have to be
based on the grid standard pf 400
volts between conductors, as the
provision of a large number of
small power transformers, apart
from introducing losses, would be
quite prohibitive in capital cost.
However, I suggest that all this
takes too much for granted. The
3-phase system at high voltage,
or any other arrangement of a
similar nature, would be quite
safe when properly installed and
certginly not
under conditions commonly pre-
vailing in domestic, commercial
and even factory premises. Quite
as much interference with radio
and television is caused by
‘““switch clicks’’ and bad con-

nections, and defective wiring
generally, including accidental
carth leaks, as by appliances

which are themselves liable to
produce interference.

Going up to television fre-
quencies, there are now thou-
sands of military vehicles with
efficient suppressors. Unless the
opportunity is taken to prevent it
these will be removed when recon-
ditioned for civilian use, or at
least not replaced when faulty,
and motor manufacturers will
pour on to the market thousands
of unsuppressed new vehicles.

Legislation, badly needed to
prevent manufacture and sale of
interfering appliances, must not

.
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sto-p—there. It must establish a
rigid standard of periodical in
spection of all clectrical cquip
ment when actoally in use, and

the complete  elimination  of
amateur wiring, and retail sale of
electrical  equipment requiring

skilled installation.

Is there a single enlightened
Member of Parliament who will
fight this crusade in the present
welter  of post-war  planning?
The opportunity will never re
turn.

. W. M. LUSH.

Thorner, Nr. Lceds.

Extending Wireless
Applications
OUR note in the September
issue dealing with Railway
Radio is very timely and 1 be-
lieve that experiments have been
made with both radio and audio
frequencies, but it seems likely
that many organisations will be
clamouring for permission to oper-

ate both point-to-point and mobile |

radio-telephone services.

Docks and harbours, Trinity
House, transport organisations,
municipal undertakings, police
and fire brigades, the motoring,
aircraft and yachting associations
all have a claim to a place “in
the air.”

Moreover, at the end of the war
there will be a very large surplus
of gear, of production facilities
and of trained operators and me-
chanics employable only on this

specialised form of communica- |

tion.

It seems unlikely, however, that
this vast field can be opened up
without a change in the present
Post Office licensing regulations
and those interested should see
that when the’next International
Conference is convened their
claim is already well staked.

H. HART.

Orrell, Lancs.

«Willans Oscillator Circuit’’

A Correction
IN the circuit diagram accom-
panying Dr. Hanney's letter,
published in our October issue,
there were two omissions that may
have misled readers. A resistance
of 20,000 ohms should be shown
next to Ct and in series with it.
The resistance between grid of the
MH4 valve and earth line should

be marked 1,500 ohms.
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The World of Tomorrow.

UST as the reliability and ingenuity
| of BULGIN RADIO PRODUCTS have
' been proved in the stress of War, so in the
World of Tomorrow Industry can safely
trust us with their component problems
| and requirements.

The return of Peace will find us ready
to ease a large part of your production
difficulties. Our technique, with a
background of 21 years of experience
solely devoted to the manufacture of
essential components, will safeguard
your trade mark.

(Please quote priovi'v and Contract Nos.)

|

“The Choice of Critics ”

Registered Trade Mark
A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX
l Radio and Electrical Component Manufacturers.
TEL. 1 RIPPLEWAY 3474 (5 lines).
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TUNING ARRANGEMENTS

QUICK and ecasy method of

manual tuning, particularly suit-
able for motor car sets, where one’s
attention is liable to be distracted, is
provided by the use of a control spindle
which is swung laterally for station
selection and is then rotated about its
own axis for fine adjustment.

The extent ot the lateral swing is
tegulated by o spring-controlled pin,
which is mounted on the control
spindle and engages one or other of a
number of recesses provided along the
edge of a curved arm or scale, which
is concentric with the pivot of the
spindle. The recesses are spaced apart
to coincide with the tuning of selected
transmitting stations, and the lateral
swing of the spindle rotates the main
tuning condenser to a corresponding
degree.

For fine tuning, a cord is passed over
a driving pulley and two jockey
pulleys, and is then anchored at both
ends to the control spindle in such a
way that it drives the main pulley
backwards or forwards according to the
direction in which the control spindle
is rotated about its own axis.

Philips Lamps, Ltd., and C. L.
Richards. Application date October 1st,
1942. No. 560471.

“BEAM » VALVES

LECTRONS from the cathode C are

forced by a concave screen G,
held at cathode potential, to pass
through a slot in the first anode A
(4+400 volts), where they are formed
into a diverging ribbon-stream having
its width perpendicular to the plane of
the paper. The stream is then sub-
jected to the field from two curved
deflecting plates P1, P,2, which are
cylindrical in section and subtend an
angle' XOY of 110 degrees; these are
biased equally above and below the
anode, carrying steady voltages of 320
and 480 respectively.  Following an
arcuate path, the diverging electrons
are gradually deflected and brought to
a line-focus across a point F1, which
coincides with the edge of the first
target or collecting anode T1.

z
i
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T2
Electron beam valve

An input signal of a few microvolts,
applied across the plates P1, P2, will
then deflect the streamn so as to vary
the number of electrons that strike the
target T1, the remainder being collected
by a second target Tz. A variable bias
on a slotted screen S allows the position
of the line focus to be adjusted axially;
the screen also serves to collect
secondary emission from the targets T1,

Wireless World

—RECENT INVENTIONS

A Selection
of the More Interesting
Radio Developments

T2. The focusing system is particularly
tree {rom aberration, and the amplifier
shows a high factor of mutual con-
ductance.

A. C. Cossor, Ltd., L. Jofeh and
RB. C. Fleming-Williams. Application
dates June 26th, 1940, and Mav ;lh,
1941. No. 560689.

NOVEMBER, 1944

As shown, the resonator R is inserted
in the transmission line between two
piezo-electric crystals Ci, C2, ome of
which transforms the signal currents
into pressure vibrations for driving the
rod, whilst the other converts the trans-
mitted impulses back into electric cur-
rents. The crystals are glued or
otherwise secured to each end of the
rod, which is provided with fianges to
strengthen the joint.

The ratio of the total mass of the
two cross-bars Ri, Rz to that of the
rod regulates the width of the trans-
mitted band, whilst their relative sizes
fixes the position of the front and rear
cut-off flanks; if the two cross-bars are

Electro-mechanical wave filter

DF BEACONS

HE effective width of the blind-

approach path marked out by a
radio beacon is defined as the angle
subtended at the transmitter by two
points, at opposite sides of the equi-
signal line, where the ratio of the field
strengths of the two overlapping beams
is 20 to 1. The object of the invention
is to regulate that width.

Radiation takes place from two pairs
of *“ folded *’ dipoles, orientated at right
angles to each other. The dipoles forn-
ing the centre pair are spaced apart
by half a wavelength and are energised
in phase-opposition. The other two
dipoles are set at equal distances from,
and on opposite sides of, the line joining
the centre pair; they, too, are fed in
phase-opposition from the RF source.
The overlapping field-pattern is pro-
duced by alternately reversing the sign
of the RF currents in one pair of aerials
with respect to the currents in the other
pair, this being effected through a
relay which is linked with the keying
switch for superposing the usual A-N
or other ‘‘interlocking’’ signals.

Itis shown that under these conditions
the effective width of the guiding path
can be reduced to any desirable extent
by adjusting the relative strengths of
the currents in the outer and centre
pairs of dipoles.

Standard Telephones and Cables,
Ltd., and L. J. Heaton-Armstrong.
Application date November 10th, 1942,
No. s561277.

WAVE FILTERS

ROD of aluminium or of ceramic

material is used as a mechanical
resonator in a band-pass filter. The
rod, which is approximately equal in
length to half the wavelength of the
middle frequency of the band to be
transmitted, is fitted with one or more
cross-bars which serve to determine the
width of the band.

made of equal size, the band will be
symmetrical about the middle fre-
quency.

Western Electric Co., Inc. Conven-
tion date (U.S.A.) November 25th, 1941.
No. 561088.

MODULATORS

ARIOUS devices, such as limiters

or spark-gaps, are frequently used

to protect the choke coil of a modulator

valve from voltage surges, due, say, to

switching or overdriving at some prior

stage of the transmitter. They are apt,

however, to suppress or blur the sharp

transients that are required to maintain
a high quality of transmission.

This difficulty is overcome, according
to the invention, by shunting the high-
tension supply to the modulator valve
by a gas-filled rectifier arranged in
series with a resistance. The cathode
of the diode rectifier is connected to
the positive HT line, whilst the anode
is coupled through a condenser to the
anode of the modulator. In normal
operation the voltage across the
rectifier is such as 4o render it non-
conductive. A transient voltage which
is larger than that stored by the
coupling condenser will, however, auto-
matically discharge itself by reversing
the bias across the diode, and so making

it conductive.
Marconi’s Wireless Telegraph Co.,
Ltd., and N. H. Clough. Application

date September 10th, 1942. No. 5609006.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/- each.
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I am the c.g.s. unit
of energy—you’ll ( HULLO.
find me in every -I'M AN

radio circuit. /ERG / | %
ERG Y‘“*
ERG is the trade mark that will

identify our products of quality—
small parts for big jobs.

\ /
ERG RESISTORS LTD.

1021a, FINCHLEY ROAD, LONDON,
N.W.11. PHONE : SPEEDWELL 6967

Lffilfk - A 5wmfft

EVERY WAR EFFORT . - u::i‘ “';:,
X New Ld f cronic Q“‘V“'t“:
;i = ne““‘s igies * s ettort 20
Gt v ) il ¢ ] : n for cronic 38
: '.‘:’ . -. ; dei;:' o po“"‘"
BRITISH RO d LIMIT : BASICALLY BETTER
D | AIR~SPACED

pores anoN s 8 | @@=ANX /W0 CABLES

TRANSRADIO LTD. 16 THE HIGHWAY- BEACONSFIELD - 4 - BUCKS

qen CONDENSERS

i
ARE MADE FOR . COMPLETE

| PRACTICE UNIT

‘ = = -. 3 1
- | as supplied to many branches of H.M. Services i & i - 1
{ q No, 1261. Complete Morse Practice Unit ' -
| Heavy commercial Key with nickel silver
N contacts and sensitive triple adjustment. Ready battery, All metal parts heavily
High-tone Buzzer with silver contacts, ] nickel plated, and the whole

mounted on bakelite base with cover. mtd. on polished Mahogany 29 6
Battery Holder, complete with 4.5 Ever | Base, 63in. x 6jin. Price

™

oy s |
Earls Court Exhibition Buildings, Earls Court, London, S.W, § | Send Id. stamp for Illustrated List

FULBAM 6192 | SIGNALLING EQUIPMENT LTD. (Dept. 8

| Merit House, Southgate Road, Potters Bar. ‘'Phone : Potters Bar 3133

C. R, Casson 7a

TRANSFORMERS

CORED and CHOKES
SOLDER For RELIABILITY

A.l.D. APPROVED §§ SEND!US*YOUR ENQUIRIES

H. J. ENTHOVEN & SONS LTD.

230 THORNTON ROAD, WEST CROYDON, SURREY
THOrnton Heath 2462

OLIVER PELL CONTROL

CAMBRIDGE ROW, BURRAGE ROAD, WOOUWICH. LONDOM 5t
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addionss ine or,pabt Toereot overace lives B0 worda. || 4 o || e e g Nomber 589, 8 permic

Each paragraph charged separately. Press Day : Dec-
ember issue, first post Monday,. November 13th, one day

earlier at branch offices. Box Numbers 2 words, plus ||

1 -. Deposit System : particulars on request.
sponsibiity accepted for errors.
NEW RECEIVERS AND AMPLIFIERS
UALITY radio feeder units; send s.a.e. for
details.~BM/ZDDF, l.ondon, W.C.1.
I 0 RADIO SERVICES, Ltd.. offer new
Shaitesbury portible 8watt amplifier com

No re-

plete with microphone: 30gns.

THE  Mmbassador PoAD 143 15watlt  radio-
amphfier for industniale edneational and wel
Lire needs; £27/15/6.

WARTIME civilian e, vecevers; £12/3/45 us

~upplies permit.

NEW radio (ex-television) chassis, containing
approx. 100 uscful parts; 29/6.
MULLARD universtl measuring bridge,
operated, type GM4140/1; 15gns.
MULILARD cathode ray tube unit,
3in. tube; amaziugly low price, 12gns.
MULLARD ECR30 3in electrostatic cathode
ray tubes, d4gns {error in price last month};
mains energised speakers, 1,000ohms, 30/-.
ROV.A 8in p.m. speakers, no transformer,
22/-; Celestion 8in p.m. speakers with trans-
former, 30/-; universal output transformers,
Wharfedale, 6/6; Dubilier 2mid 650volt hlock
condensers, 4/-.

MOTOR car radio plug or distributor sup-
pressors, 2/6 each; dynamo condensers, 3/-;
nunder car aerials, Ward standard, 18/6; Meico

a.c.

inchades

moving coil microphone, 5gns; Meico mike
transformer, 14/-.
VIBRATORS.—Mallory  6volt 4-pin 22/6;

0 /63
Bulgin 6volt 6-pin self-re¢tifying, 20/-; B.ILIL
Admiralty type headphones, 21/6, high resist-
ance; Morse tape recorders with supersensi-
tive relay, silent 12v motor, magnificentginstru-
ments, £

BOOK Radio
Cireuit

Inside Out.” 4/6; '’ Radio
2/ ¢ Radin Vidve Manual,” 3/6;
“ Amplifier Manual,” 2/-; " Manual of Direct
Dise  Recording.” 2/-; postage and carriage
extra; s.n.e. for replies please.
i1, RADIO SERVICES, Ltd.,
d.. Walton, Liverpool, 4, Tel. Aintree 1445.
(Estab, 1935.) [3150
qllAF’l‘ESBIYR\' public address outfit, rib-|
»3} bon microphone, twin speakers; £40.—
A.C.S. Radio, 44, Widmore Rd., Bromley. I
UALITY amplifiers, ac 200-250v, 4l%w. |
6gns.; 11w output impedance to require

55, Countyv

ments, 1lgns; s.a.e. for leaflet.—John Brier-|
ley, 1, 8t. I’aul's Av., Lytham St. Annes.
AMngFlEllS.—Cumplete equipment  for

industrial, dance and slage installa-
tions and portable apparatus from 15 to 150w}
early deliveries: illustrations and_spec. on
request. -Broadcast and Acoustic Equipment
Co., Ltd,, llmml(-’st House, Tombland, Nor-
wich 26970 [2963
ENRY'S offer 4-valve ac/dc Midget, med.
wave, for 200-250v, kit sets complete
with all components and valves, 5in Rola
p.m. on steel cellulosed chassis, 10x4x2l5, ex-
celleut results, no overlapping; nothing else
to buy; circuit given; £8/10; cash with ordcr]
or c.od.—Henry’s, 5, Harrow Rd.,, Padding-
ton, W.2. Pad. 2194, (3154
£€)4/10 only.—New 7-valve * Wireless |
e~ World "' Quality amplifier with tone
control stage, 8watta push-pull triode output,
price includes snper Quality triple cone, 12in
permanent magnet speaker with large m#tched
output transformer and all valves; as above
bhut with 15watt tetrode output, £25/10; ideal
for realistic reproduction for public address,
limited . number availahle.--Bakers Selhnrst
Radio, 75, Sussex Rd.. 8. Croy«on. Tel. Croy
don 4226 for demonstration 12772 |
RECEIVERS, AMPLIFIERS SECONDHAND
ALLICRAFTER 8X17, with speaker, 200
250 ac. perfect cond.. offers.— Box 3250.|
PARMEKO super sound recording amplifier,
7v, perfect; £65.—A.C.8. Radio, 44, Wid-
more Rd.. Bromley. [3117|
COTT Imperial 27-valve autoradiogram. Tas- ¢

») man cabinet, cost 200gns.; £165.—A.C.8.
Radio, 44, Widmore Rd., Bromley. [3115
YE Baby Q portable. perfect, superhet 5-|
valve, complete with ls., unused, steel|
chassis, for R.G.; cabinet; offers.—Box 3249. |
BRITISH Radiophone superhet pack, com-
prising chassis, coils, condensers, switch-
ing.—84, Woodland Rd., Northfield, B'ham. |
ROBABLY world’'s finest receiver, R.C.A.
special luxury auto radiogram, new 1939,

16 valve all wave armchair, motorised tun-
ing, expansion amplifier, in magnificent cabi- |
net. perf. cond. many spare valves.—Box 3238.
FOR sale, 6 only, 5-valve superhet radios,
A two wave band press button, ac 200/250v,
in wnrkinf order, at £21, including purchase
tax, in polished walnut cai)inet; 6 only, 5-valve |
hattery superhet, as above, not press bution,
at £17/19/6, less battery.-Lasky's Radio,
370, Harrow Rd., Paddington, W.9, (3111

Delivery of
PARTRIDGE
TRANSFORMERS & CHOKES

designed and wound to cus-
tomers’ individual requirements,
can be effected within 10-14
days from receipt of order.

This special service applies to
prototypes in limited quantities,
and its function is to help
Research Engineers engaged on
experimental work of vital
importance.

Larger quantities can be ex-
ecuted within 6-8 weeks from
receipt of order, but this can be
improved upon if the order is
accompanied by a sufficiently
high priority.

Our name is a guarantee of

HIGH QUALITY and
INDIVIDUAL ATTENTION

Transtormer Manufacturers
76-78, PETTY FRANCE, LONDON,
S.W.l.
Frrmmesmmcsem Telephone : ABBey 2244, svmmsemme g,

INDUSTRIAL
ELECTRIC APPLIANCES

SOLDERING

JRON
The SOLON

Electric §oldering
Iron illustrated is rep-
resentative of a range
which includes models with

various types of bits suitable for

a wide variety of jobs. Full details
are given in Folder Y.9, which
also describes other SOLON

Industrial Appliances.

W. T. HENLEY'S TELEGRAPH
WORKS COMPANY  LIMITED

WESTCOTT, DORKING, SURREY

(T99G) must be obtained before sale or purchase
of certain electrical and wireless apporatus
particularly such vglves and apparatus as are
] applicable to wireless transmission.

| VA.W. Quality a?l:;_)liﬁ'er?(ﬁ(.ll's), completé
| with valves, £15/10; R.K. Senior speaker
|for above, £5/10; both perfect.—Box 3223.

M.V. receiver chassis, 4.5-2,000 metres,
| with tone control stage and W.W. 8-10
watt PP, QA (new), Haynes 2h.f. tuner,

Magnavax 66 mains energised speaker unit;
offers.  Barnitt, 72, Rainsford Rd., Chelmsford.

| l\llll{l’ll\' AQO0C 14-valve all-wave luxuny
| console, 12watts  P/P,  high fidelity.
V/selietivity, a.t.c., etc., perlect, £50; alsa

playing desk with B.T.}L. needle armature, p.u.
and record storeage, £15.—5, Bramley Rd..
Worthing. Tel, 1292. . 3147
V set, ac, table cabinet, M. & L. _prof. uilt,

| £12: 3v ampl. ac 616 chassis, {win speakers
on bafile, £5; both unused, ncw valves and

comp., want little attention, new portable Class

B, black leatherette case, 7in W.B. speaker,

complete with 1.t. hattery and special elim.,

| room for standard h.t., new driver and output
vs, £20.—Box 3239. . o {3123

| 1{.:\!.1‘2. 99 12-valve communication receiver,
H one of the few in the country, now for
disposal, continuous coverage, 0.550/33.0 Mc/s

in six steps, receiver is complete with matched

speaker and in _new condition throughout ;

offers are invited, ‘Purchaser must test and

| collect from North West; suitable facilities will
| be arrange;l‘.—Box 3234 (310

EW LOUDSPEAKERS
lNEW Broadcast P.M. loud-speakers, 3
models; 12in. 12watt 15,500 lines, 13%

idia_ voice coil; 12in 25watt 18,000 lines, 1 in
dia, voice coil; 15in 40watt 18,000 lines, 2lin
dia, voice coil; machined and precision built
instruments, Ticona] magnets, detachable dia-
phrams, die-cast chassis, uniform response,
accuracy, tonal quality, appearance and finish;
superior standards in _fidelity, sensitivity,
prompt deliveries; specifications and illustra-
tions upon request. Broadcast & Acouastic
Equipment Co., Ltd., Broadcast llouse, Tomb-
Iland, Norwich. (2537
/15 only.—Brand new Baker super
| Quality 12in  Auditorium permanent
imagnet speaker with triple cone, manufactured
| by Bakers Selhurst Radio, the pioneer manu-
| facturers of moving coil speakers since 1925,
wide frequency range, even response, ideal for
quality reproduction, fitted with magnet hay-
ing exceptionally high flux density in the air
gap, suitable for public address equipment
when quality reproduction is first considera-
tion; send 2i4d. stamp for leaflet givin details
of ahove and constructional details ol a new
acoustic chamber designed to extend loud
gpeaker frequency range; also constructional
details of an infinite baffle cabinet; every
music lover interested in realistic reproduction
should write for leaflet.
£8/15 only.—Brand new Baker super power
cinema pefmanent magnet speaker with 18in
triple cone of new design, giving wide fre-
quency response {ree from objectionable reso-
nances; speech is clear and natural and music
is reproduced with exceptional realism; fine
|engineering job, extremely sensitive, ideal for
public address equipment when power hand-
ling capatity plus realistic reproduction is
required.—Bakers Selhurst Radio 75, Sussex
1I§3., South Croydon. Tel. Croydon 4226 for
demonstration. (2773
LOUDSPEAKERS SECONDHAND

URPHY  A40( high fidelity speaker
| (1,0000hms  field); n-arest £7/10.-5.
| Bramiley Rd., Worthiug. {3148

B, AGNAVOX loud speaker in cedar wood
I frame, Marconi climinator, excellent con-
dition, quantity components; offers.—G. chm-
mell and Nephew, Ltd., Spitalfields, E.1.
Bishopsgate 3521. [3094
| DYNAMOS, MOTORS, ETC. .
‘ALL types of rotary converters, electric
| motors, battery chargers, petrol-electric
generator sets, etc,, in stock, new and second-
hand; supplied against priority orders onli.

8

WARD, 37, White Post Lane, Ilackney Wie
|E.9. Tel. Amherst 1393. {198
OTARY converters, «dynamos, motors, ac

and dc, power transformers, large stool_(s
for immediate delivery; separate lists avail-
| able on receipt of stamp; state lists required.
—Harris, Strouds, Bradfield, Berks. (3149
ELECTRADIX dynamos and motors at bsr-

gain prices, dynamos, ht and 1t G.E.C.
double current, 6v and 600v, weight 171h,
37/6, pkg. and carr. paid; supplied Eng. and
| Wales only; refund 5/- on returned cases; D.C.
motors, 1-5th hp and 114hp dc motors, enclosed,
silent, 220 to 250v, 1,500 revs, double-end '%2in
shaft, first grade make, guaranteed, 1-5th hp,
£3/10 each:; 34hp, £4 each; all carr. paid
Eng. and Wales; others in stock.—Electradix,

214, Q town Rd.. Battersea, London.
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ROTARY converter, Electrodynamic Co., in |
© compact case, 220v dc to 230v ar, 0.39 |
amjrn; best offer over £15. -Box 3246. [3133 |
l\/lAR(“ONl Fkeo standard signal generator.
type I.F. 1441V (1937), 20 ke s to
8 mc s, very little used, can be inspected.
(Mffers to E. Lawrence, 50, Borkwond Way,
Orpington, Kent. [3082
. TEST EQUIPMENT
.F. signal generator, F.M.I. (£21); accept
£17.—~Greenwood, Sundial Rd., Stockport.
1\/ ODEL 7 Avometer, new and unused. What
offers #—Smith, Radio House, Egremont,
Cumberland. [3
JESTON oscillator model E692, Solar capa

city, resistance analyser, both perfect; |
best offer over £30.-—-Box 3251. [3164
.C.  Multirange 1,0000hms per volt test

] meter, incorporating 0-1 milliamnieter,

Jrans rmers

FAMOUS THROUGHOUT
THE WORLD

There is a type for
every radio purpose,
and it is the right type.
Satisfaction assured if
it bears omr name.

RADIO INSTRUMENTS LTD.
Purley Way, Croydon.
Telephone: Thornton Heath 3211

___PHOTO-ELECTRIC CELLS—

Se/Te on gold-alloy, super-sensitive to
light, gas-filled, permanent, operate relay
direct or with Valve Amplifier, perfect

reproduction of Speech and Music from
sound track of films ; large tube 3iin. from
top to valve pin base, lin. diam., 38/-;
small tube 2in. from top to terminal base.
fin. diam., 30/- ; operate on 40-100 volts,
connections blue print free. Miniature
Cell, oval glass tube fin. long, §in. wide,
thin flex leads, 24/-. PRECISION OPTICAL
SYSTEM, producing fine line of light from
any car headlight bulb, for scanning film
sound track direct into Photo-cell metal
tube 2}in. long, {}in. diam,, gin. focus,
58/-, Instructions Free. Goods by return.

CEFA INSTRUMENTS, 38a, York Street,
TWICKENHAM, Middx. POPesgrove 6597

BERRY*S—
(SHORT WAVE) LTD.

In addition to the usual radic parts, we carry a
most complete range of

RADIO AND ELECTRONIC
EQUIPMENT

including Cathode Ray Tubes, Oscliloscopes, Signal
Generators, Meters and Test Equlpment; metal
cabinets; H.F., U.HF, and L.F. chokes; mains
output, and Intervalve traosformers; Ceramic and
Amphenol valve bases; IF. transformers; signal
indicators ; slogle and double fuseholders; dials ;
precision condensers—ceramic, tuning, differential
and reaction, miniature screwdriver UHF con-
densers ; electronic glassware ; low loss Bockets
and insulators, etc. If your work Is of a priority
nature, we can in nearly all cases give dellvery by
return, 8end 1d. stamp for detalled let ¢ W**,

25, HIGH HOLBORN, LONDON, W.C.1
(Tel.; Holborn 6231.)

£6; .. 0-100 millia., mounted, £4.—Box 3248,
| AVOMETER 40, perfect, Columbia pick-up.
Ferranti AF5C Pick and Bundy duophase
‘ trans.; offers.—5, 1ligh St., Swanscombe, Kent,
75 microamp meter, 11l.in mirror scale,
| divided into 750 parts by diagonals,
Robust two-.pivot mavement R 2200hms, in
l polished oak case, £16.—Below.
C. R. TUBE (I.8.). Mullard A 41 4. screen
blue-white, 3%in  diameter, ¢/w  Mu-Metal
lshield, base and front mounting, £5.-M
20. Western Rd.. Flixton, Lancs. T
]WES’I‘ON set analyzer, E665, and model
E692, oscillator, complete in case, with
| test leads, etc,; £25 or nearest oHer.—Lyon,
Churehgate St., Soham, Cambs. {3122
| A\'O model 40 in leather carrying case, buth
shoulder strap and handle, perfect con-
dition; best offer secures.—Stirling, 85, Glen-
cairn St., Stevenston, Scotland. [3086
ODEL 7 Avometer, new, leather case, £24:
Edgcumbe ac/dc tester, £14; crystal |
pick-up, 45/-; m/c microphone and trans-
| former, £5; electric iron, 35/-.—Box 3242.
ESTOSCOPE, indispensable to radio ser-
vice engineers; makes 20 lists; interest-
ing booklet on request; from all wholesalers
or direct; send for leaflet ““ R.1."—Rununbaken,
Manchester. 1. 12702
',\/ ULLARD oscillograph (G.M.3152) for dis-
pA posal, purchased mths ago, 30 hours use;
£50.—F. 8. Taieb, 57. High St., Hoddesdon.
Herts. Tel. (evenings only} Hoddesdon 3102.
SCILLOGRAPII, Cossor double heam model
339, with ganginf oscillator model 343,
as new, buyer must collect Northampton area;
Avometer model 7, mains ‘All-Wave Avo oscil-
lator. as new, offers.—Box 3243. (3136
SCILLOSCOPES, signal generators, multi
range lest meters, etc., test gear of every
description, British or American. repaired,
| serviced, recalibrated.—A. Huckelsbee, '* Hazle-
john,” Crofton Lane, Orpington, Kent. [3031
NEW MAINS EQUIPMENT

i ORTEXION mains transformers, chokes, |
etc., are supplied to G.P.O,, B.B.C.
[.P.T.B.; wby not you? Imitated but un-

equalled; orders can only be accepted against
Government contracts.

VORTEXION, Ltd.. 257, The Broadway, |
Wimbledon, London, S.W.19, Lib. 281.
CABINETS

PECIAL offer to clear.—Loudspeaker cabi-

nets, polished oak, 12/6 and 15/6,

polished walnut, 17/6 each, delivered in any

quantity; any type of radio cabinet made to

order; send us your enquiries.—Waldenberg

Bros., Ltd.,, New York Rd., Leeds, 2. [3030
VALVES

ALVES, in original wrappings;
B.O.T. prices, including tax.
FREQUENCY Changers, 15/3 ea.; EK3, 14/-
ea.; CCH35, ECH33, ECH3, EK2, FC4, FC13,
FC130C, X61M, X41, X63, X65, X73M, THI4],
| AC/TP, 6A8, VIIT4, 41MPG, 220TH, 4THA,
220STII, 61.7. 7A8; 12/10 each; A7, TP23.
SCREEN grid and II.F. pens., 14/- each; EFS5,

strictly

EF6, 12/10 each; 8P4, VP13c, KTW61,
KTW61M, KTW63, KTZ63, W42,  SP13A,
VP13A,  MSPEN, MSPENB, MVSPENB,

202V PR, 8D2, 9D2, EF8; 11/- each, VP2B.
DIODES, triodes. D.D. triodes, 15/3 each,
6B8g; 11,7, DL63, MHD4, EBC3  EBC33, &
DDT, OMa, 6Q7, 2D13A, 2D13C, 7C6; 9/2
each, HL13, 1163, MH4_MIIL4; 6/9 each,
EB34, 2DHA, 2DHB, 6H6; 12/3 each, D42.
RECTIFIERS.—11/- each, AZl, AZ31.
UUs, CU7, 1D6, 1D5, 5Z4, U4020, 6X5, 80.
OUTPUT pens.—18/ each, 6L6°; 15/3 each,
CBL1, CBL31, FEBL1, EBL31, PENA4DD,
| PEN4ODD; 12/10 each, PENA4, AC/5PEN,
Cl.a, C1.33, K163, 42, 7D3, EL3; 14/- each,
¥.1.2, EL32; 12/3 each, TT4; 11/- each, KT2;
12710 each, 6V6.* *I’.O. permit necessary.
LONDON SOUND LABORATORIES, ILtd.
Dept. M.O., 40, South Molton Lane, Bond |
St., London, W.1. Also see our advertisement
| under Components. (3118
OULPHONE RADIO, New Longton, near
Preston, for a better valve service: all |
\ Tungsram and B.V.A. valves at present manu.
| factured in stock; list prices. 282y

LONDEX ror RELA

The iltustration shows

mechanism of syn-
chronous Time Delay
Relay PRL. Wide time
range and easily re-
settable. Large selec-
tion of other Relays

and Process

Timers.

LONDEIX LT

PR MANUFACTURERS OF RELAYS

wonks” Z07-ANERLEY ROAD- LONDON-$-E-20 ,

~—~AMERICAN MIDGETS HANDBOOK—

Describlng with msoy ciroalt diagrams the pecullaritiss
of small Ameriean (Mldget) Radios. Espeeially written
for service men, most likely fauits and thelr remedies
with hints on wartime substitutes for unobtaloable
parts are all given. The valve data sectiun gives bases
and working vharacteristios of the 80 or so vulves used

in midgets.
Price 2/6

from booksellers or by post, 2/8.

V.E.S. (W)
Radio House, Mslthorne Drive,

SPEAKER REPAIRS —
by Specialists
Bend trade n-.:lnl:dn El. l?l: LI; enrrent lis’ :

published mounthly,
We hold an export licence for Northern Lrelaud.

AW.F. RADIO PRODUCTS
Borough Miils, ll;'l‘:n Btreet, Bradtord, Yorks,

Rulstip, Mddx.

For
loud
when

high quality
speakers
the good
times come again

The Courts,
Silverdale, London, 8.E.26

VOIGT PATENTS LTD.

METAL RECTIFIERS

Please address engu to

SALFORD ELECTRICAL INSTRU

MENTS LTD.
PEEL WORKS, SALFORD, )

TORS . THE GENERAL SLECTA
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SEXTON’'S ror
RADIO SALES, SERVICE & SATISFACTION

**Here it is."”” Build the ** Wizard Four "
AC/DC mains radio receiver, No mains
transformer, no chokes, no Line cords,
All components are readily obtainable from
any radio dealer. Why wait until after the
war? The ' Wizard Four '’ can be built at
home without any previous knowledge of
radio construction, Explicit instructions are
given, theoretical circuit, point-to-point
wiring dlagram, component lay-out, and
diagram for using alternate valves 7-pln or
octal base type, also list of components
with the correct specified values that are
necessary to construct this ** Wizard Four ™’
Radio. Complete instructions, post paid §/-.
AMERICAN RADIO VALVES at Board
of Trade controlled prices. Types as under :
25Z6GT, SY3GT, 80G, INSGT, 6C6G, 1223G,
25YSG, at |1/ each. 12Q7GT, 6Q7GT, 75G,
at 11/7 each. 12SFSGT, 6FSGT, 6J5GT, 12)5GT,
IHSGT, at 9/2 each. 6L7GT, 42G, 43G,
6F6GT, 6K7GT, 25A6GT, at 12/10 each.
6K8G, 65A7GT '6A8GT, I4l- ea., post 4d,
AMERICAN RADIO SERVICE
MANUALS bring you right up to date,
covering models from 1936 up to and including
the new imported American sets now being
distributed. Volume |, Emerson-Sparton ;
Vol. 2, Belmont-Crosley ; Vol. 3, Belmont-
Crosley (continuation) ; Vol. 4, Admiral-
GE-RCA ; Vol. 5, Emerson, Part 2. Each
volume contains comprehensive circuits and
alignment sheets, including full list of spare
parts used in the above models ; all orders
treated in strict rotation-quantity limited.
12/6 per volume.

TERMS : Cash with Order only. Send Id.
stamp and S.AE. for latest list of Radio

and Electrical Accessories.

J. E. SEXTON & CO. LTD.

164, Gray’s Inn Road, London, W.C.I.
Tel. : Terminus 1304 & 4842,

YOU

can become
a first-class

RADIO
ENGINEER

We are speclalists In Home.
Study Tultion In Radlo,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well- pald

WIRELESS WORLD

’OUR adaptors will help in replacing un-

obtainable valves; send 7d. for inter-
esting booklet on valve replacements; trade
enqumes invited —V.E.8.,, Radio  llouse,
Ruisl lp (1885
BR TISH and American first grade valves,
all types; list prices, inc. pur. tax, plus
c.o.d. and postage; call or send s.a.e.—F. Kay,
40, Leicester Rd., Salford, 7, Lancs. (3129
ALVES, surplus to our requirements 473
Mullard, 277 Brimar, 202 Marconi, 473
Mazda, 32 Couor. 19 Philips; all guaranteed
new; send us a Dote of your requirements;
these or their equlvalents we will despatch
immediately c.o.d.; all valves offered for sale
at manufacturers’ retail price lists.—Larg's.
18-24, Whitehall St., Dundee. (3091
GRAMOPHONE AND SOUND EQUIPMENT
GARRARD US erystal P.U. Gambrell Nove
tone; what offers 7—Box 3345. (3134
COILS for filters, tone controls, etc., trans.
formers and chokes wound to your specifi-
cation.—R, Clark, 30, Langland Crescent,
South Stanmore, Middx. 12888
ECORDING blanks.—Advertiser has for
sale quantity of 14in and 16in double-
sided Simplat discs, all in good condition;
sapphires and necessary fluids also supplied;
must be collected from Centra] London area.
—Write for deulla Box 32 (3097
ORSE EOUIPMENT
MORSE pracuce equipment for class-room
or individual tuition; keys, audio oscil-
lators for both battery or main operauon—
Webb's Radio, 14 Soho St., ILondon, W.1
Tel. Gerrard 2089 [2291
COMPONENTS— SECONO-HAND, SURPLUS

ERVICE kits (for -replacement purposes

») only).
KIT A—Onc( 8mfd 500 volt klectrolytic con-
denser, 6 tubular copdensers, 500 volts, 0.5,
0.25, 0.1, 0.05, 00T,70.002; 6 l4-watt assorted
rcslstors, 17/6.

T B._.As ‘“A,” but including 2 0.2amp.
tapped droppers and 2 0.2amp. variable drop-
pers; 36/-.

KIT C—As * “B,” but including 2yds. 0.3anip.
3-way line cord; 46/-.

ROLA 6in. p.m. loud speakers, 21/- ecach;
v.i.r. maroon cotton-covered twin flex, 9/0.012

.tinned copper wire, 6/- doz yds; 2mm 6/0.012

v.i.r. single flex, 3/- doz yds; 3-way 0.3amp
line cord, good quality, 5/3 yd; 6mm Systo-
flex, 6/- doz yg lengths; interlaced single
screcn wire for pick-ups, etc., 8/- doz yds;
step-up mains transformers, 0100 250 volts,
100 watts, 15/6 each.
(".0.D. or cash with order preferred; postage
and packing extra on orders less than £2;
s.a.e. Tor enquiries,
LOOK out for our valve tester combined with
circuit analyse
LONDON SOU\D LABORATORIES, [Ltd..
Dept. M.O., 40, South Molton Lane Bond
St., London. W.1. Also see our advertisement
nnder Valves, (3119
AI)IOS'\LFS BCM /Sales, T.ondon, W.C.1.
fler, post extra (list 1d.) :

0 |
RESISTANCES, all popular valves. Ly watt,

ad: 14 watt, Gd, 1 watt, 9d each.

CONDENSERS, tubular. 0.0001 1o 0.005. at |

9d; 0.01 to 0.05, 1/-; 0.1 at 9d.

VALVE holders (Paxolin, chassis type), octal.
7-, 9-pn, 9d, 4- and S5-pin, 6d.

VOLUME ocontrols, various values, prices 4/6,
without sw, 5/6 with sw.

MAINS droppers {with sliders). 1.0000hm
0.2amp, at 4/6; 750ohm 0.3a. 5/6.

MIDGET chokes, 15h 60mA, 7/6; Midget
pentode speaker transf, %

SI’FAKERS 8in p.m.,* with transf, 30/-;
Midget B%m p-m., ne transf, 30/-; centre
tapped, 6/6.

LINE cord 0.2amp, 180ohms yd. per yd., 5/6;
Sytotlex, 4 ‘yds 1/-. .
CONDENSERS, 50 asstd, £1; resistors, 50
asstd, 15/-; pop. values only .
RADIO VALVE MANUAL, British and

-GONSTRUCTORS’
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aUSTERITY

RADIO LIMITED

NEW RADIO
KIT

The WILSON 4-valve
SUPERHETERODYNE
3 Wave Band Receiver

Short Wave Band 12- 20 M.
Short Wave Band - 16- 50 M.
Medium Wave Band 200-550 M.

TRIODE-HEXODE F/C, H.F. Pen.. I.F. Amplifier,

0O.P. Pen., F.W. rectifier, Sin. M,C. Speaker,
simple circuit, easy to build and FULL
GUARANTEE it circuit and layout is followed.
Chassis size, 8in.x 6}in. x 2}in.

12 Gns.

Overall dimensions 8 x 6} x 7}in.
Post 1/1. Packing 3/6, returnable.

Delivery approximately One Month. Place your
orders now. No C,0.D. on Kits.

4-VALVE, 4-WATT
GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on  black Crackle-finished chassis
fitted with separate Tone Control, Volure Cone
trol with onjoft switch, sockets for microphone,
gramophone and extension speaker. Humn free,
good quality reproduction. A.C. only. Input
200/250 v. Bize overall, 8x 6} x 7}in. Ready

to pla; Price, includi Ives
_mgsy e ce, including valv 10 Gns.

'l‘heore'.k:al and practical Blue Prints of the above
available separately, 2/6 pair.

?0/% H.F. TRANSFQRMERS. M. and L. S8mall,
A & HF with reaction, 10/@ pair. MIDGET
A.& HF. TBANSFOBHEBS Med. only, 8/6 pair.
IRON CORED, Med. only, 2/6 ea. IRON CORED,
. & L. screened L 3/8 ea. AERIAL and 0SC.,
Ibﬁ kes., 10/@ pair.
Blue pnnu supplled with all coil orders.
SMALL 2-GANG CONDENSERS .0005. 14/6.
STANDARD 3-GANG Condensers, .0005, 13/6.
REACTION Condensers, .0003, .0005 and .0003
Differential, 3/- each.
MAINS TRANSFORMERS, 350-0-350, 4v. 4 amp.,
4v. 2 amp. Heater windings, centre '.apped
shrouded, chassis mounting type, 3B/-. A.C
Input 200/220/240, Output 300-0-300, 150 ma
Tappings 6.3v, 4a., 4v. 4a., dv. 4a., 4v. 2a.
Chassis mounting, all windings C.T. and brought
out to a xolin panel marked with tapped
values. £ po! 1/I.  “ Combined **
English and Intemntlnml wlndlngn, 6.3v. 4a.,
5v. 2a., and 4v. 4a., 4v. 2a. A.C. 230v., lnput
300-0-300v. at 80 m.a. Can be used in’ mixed
valves circuit. Chassis mounting. Blue print
supplied. 32/6, post 9d.
Input 10-0, 200, 220, 240v. Output 250-0-250
atlQOmn. L.T. 4v. 3a., 4v. 3a., 6.3v. 2a. £2,

American types, connections data, equivalents,

etc,, 3/6.
RADIO CIRCUIT MANUAL, many detailed
nseful circuits, 2/-; full list, 1d post free.
NATIONAL H.R.O.. M.F. and {.F. coils
good condition.—Box 3224, [3095
UNER, 4-band, A, r.f., osc, 21IL with 3
valves, £6; coil u onl

post 1/-.

VOLUME CONTROLS,  10.000. 100,000 obms
4, 1, 1 and 2 meg. with switch, 6/ each. 5,000,
10,000, 25000 and 50,000 ohms, less switch,

4/- eacl

lAle ‘'VOLTAGE DROPPING RESISTANCES.
1,000 ohms, .2 amp., 6/-. 750 ohms, .3 amp..
7/=. Both fitted with two variable aliders and

employment or profitable
spare-time work.

T. & C. RADIO COLLEGE

ponents; send requirements.—Box 3232, 5/~ p:
POLISHED walnut midget cabinets, 30/ » \“EX“’LE COUFLERS n ol Sieach, )
t.r.f. coils,

o 0/-. ires d, 150, 500, 1,000, 2,00¢
2 The Mall, Ealing, W.5 | vais tansiormer, &1 35000350, 120mA. || s 878 et ™™ = '
S5v 2a, 2,5v 5a, 30/-; ¢ oke R. and B., 32h, CHASSIS. Undrilled steel, sprayed snl\er,
e L e e P P L LY P EL LR L L EE T non?E}%quEBsglljoslﬁ 3 /] . . loil;th?!In..‘WlG ,,lxb“,m's € 2"
o L H - e luxe pick-up, 55/- l Drilled for 3 or 4 valves, black crackle, 8 x 6 x n,
{Post in unsealed envelope, 1d. stamp.) 3 rlezo] speaker, to«liém £1; valvles coils, ete.. ;@GGLE TR, TS G, okl
. 8 - iniature n« » 8ingle
Please send me free details of your Home- 101420 g?' Bo;van 7 microammeter. Arc[hvl\'gg | pole. 2/6. Radio-gram, Change-over, 2/9.
Study Mathematics and Radio Courses. : R ECTIFIERS, a]l sizes, s.w. and other com- LINE CORD, 3 core, .3 amp. 60 ohms per ft
:|

NAME ..... matched M.W. aerial and h.f. |

4/6 (falr —Cat!:odynes {Ivatlhso 181, Upper Rllch-

mon , Putney, 8. 3168
ADDRESS ......cccvemnnieeiens COOOEO0A000D SUPER quality twin cable, metal scrc[ened | 307. H lG H Ho L BOR N'
W.W.34. ) 9d. yard; generous sample 1/6, post hee [l LoNDON WC1 Phone HOLborn 4637

sIVeTNYOTeTIsTssassarrsratevusnsnasnassssss? —R. Cooke, 25, Langdale Rd., Sheffield,
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Radio Components

VOLUME CONTROLS with Switch.
Every value from stock ; 2 meg. to 5,000 ohm, 5/9.
Less switch, 3/6. (Quantity prices on application.)
8in. P.M. SPEAKER. An exceptionally fine
speaker in very handsome walnut cabinet with
metal grille, 69/6.

CHOKES. Heavy duty chokes, 30 hen, 120 m.a.,
200 ohm., 14/6.

MAINS TRANSFORMERS. By well-known
British maker, 4 v. and 6 v., 35/- ea. Auto Trans-
formers, (00 watt, 22/6.

3 amp. SWITCHES. ' On-Of ' Toggle type,
2/6. D.P. ' On-Of,"” 4/9. D.P. Change-over, 5/-.
VALVEHOLDERS. Amphenol International
Octal, 9/- doz.

WANDER PLUGS, 26§ doz. Crocodile Clips,
4,6 doz. Spade Terminals, 2/- doz.
RESISTORS. .3 amp. 800 ohm Dropper
resistors, with feet, 5;9. Razor Dropper Resistors,
complete with cage and fixing, 7/6. 20 watt
Wire-wound resistors available in ohmic values,
100, 250, 500, 750, 1,000, 1,500 and 2,000, 4/6.

« SERVISOL,”” 8-oz. tin, 5-. ’'‘Servisol"’
Scratch remover Kits, 2/6.

ROTHERMEL Crystal Pick-ups, £3.7.6, incl. |

tax.

« LUSTRAPHONE ** New Mcdel -Moving

Coil Microphone, Very fine reproducer, in

handsome plated case. List 6 gns.,, OUR PRICE

85/- (7 days’ approval allowed). |
AMERICAN SERVICE MANUALS

Vol. {. Sparton/Emerson. Vol. 2. Crossley/ |
Belmont. Vol, 3, Crossley/Belmont, part 2.|
Vol. 4, RCA Victor and GE Admiral. Vol, 5.

Emerson, part 2. ALL at 12/6 each, or the set
of five for 60/-, post paid.

«“ RADIO INSIDE OUT."” Complete Service- |
man's guide, 4/9. Wireless Amplifier Manual,
;ully illustrated, 2/3. 66-page Radio Valve Manual,

EXCLUSIVELY MAIL ORDER

WAVEBAND RADIO LTD.

63, Jermyn St., Piccadilly, London, S.W.1

OR THE
RADIO SERVICE
MAN, DEALER
AND OWNER

The man who enrols for an 1.C.8. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the principles
ot radio, we want to show our students
how to apply that training in practical,
every-day, radio service work. We train
them -to be successful !

Special terms for members of H.M.
Forces and discharged rmembers of
H.M. Armed Forces.

INTERNATIONAL CORRESPONDENCE SCHOOLS

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

the subject marked X.
Complete Radio Engineering g
Rl&o Service Enn‘nnrin; .'x
Elementary Radio Television
And the following Radio examinations:
British Institution of Radio Engineers
P.M.G. Certificate tor Wireless Operators
City and Guilds Telecommunications
Wireless Operator & Wireless Mechagic, R.A.F.

Name
Address

| ERIE

WIRELESS WORLD

RYALL. 36, Huron Rd.. London,

YAl
(1 8.W.17.—Mail order only; no c.o.d. under
| 20/- please.

/
| PAXOLIN strip, 2kin wide, short lengths cut

group board size, 6 1/3. .
TWO-WAY screened flexible, good quality, 1,3
vard, 3 yards 2/9; twin screened, high in-
sulation and cotton outer cover 1/9 vard, 4-
way 2/3 yard.

TEN-WAY cable, good conductors, 1/3 yard, i

3.yards 2/9. .
OCTAL 8-pin plugs with base, complele with
insul. metal cap, 1/3 each, 3 for 2/9. Ditto
with solder tags to take heavy gauge wire,
1/4 ea., 3 for 3/3.

MORGANITE long spindle 10.000 vol. comn.
Jess switch, 3/9; lomeg with switch, 4/9.
DIAL plates, oblong, 5Y»x2lk approx.. Burn-
dept, Varley, with station fames, 4 assorted
for 1/6.

BURNDEPT 4-band dial, 8x5!%, s.w. on lower
half of scale. 1/6 ecach.

MICROPHONE capsules by Standard ’]'(-I«-
phones. 3/9 eca.; Centralab ve, less swilch.
long spindles. 5,0000hms, !.meg, 3/9 ca.
INPUT strips, 2inx¥in, 2-way. 2/6 dozen:
with terminal screws, 3/3 dozen; anchor or
mounting strips, 2/3 dozen, 5-way.
SPECIAL offer ".C.C. double mica conl.
0.0001x0.0001 five (ten condensers) for 1/3;

Hunts 0.01 mica cond.. 1/- ea.; hf chokes on

5,0000hms, 1/3 ea.
colour coded resistances, 2-watt type.
680, 6,800, 140,000, 150,000, 220,000,
470.000. 820,000, 2 1/3; kriec 3w, 680, 1/3 ea.
YAXLEY type low loss switehes, single pole
dt. 2 bank. 2/9. single bank, 2/3.
CLYDON and Plesey trimmers, 2,000mm, 2,
1/-; low value oddments, 2. 1/-, . .
TWIN rubber flexible cable, new, for mains
leads, etc. {one cover), 1/3 yd, 3yds 2/9; push-
back connecting wire, stranded, 2 colours.
cotton-covered, 12vds 2/3. [3152
CI{ARLES BRITAIN RADIO (K. H. Ede)
/ offers something new every month!
SERVICE kits.—No. 1: 1 8mf{d 450v tubular
and 12 assorted: tubulars 11/-; No, 2: o
16mid 200v cans, 1 smoothing choke, 1 0.3
mains dropper, and 12 assorted ceramic_conds,
30/6; No. 3: 2 8mfd 400v, 2 4mid 250v
tubulars, 2 2mfd 600v Mansbridge (ex
G.P.0.), 12 assorted tubular, 12 assorted
ceramic, 32/6 per kit; Midget h.f. and A
cails, Litz wound, m.w.,, 5/6 pair; double
trimmers, 6/- doz; 0.0003 reaction conds, 2/3
each; push-button units, with escutch and
knobs, 12-way, 6/6 each; Yaxley type
switches, 2-pole 2-way 2/3 each, 2-pole 3-way
and 3-pole 4-way 3/6 each; valveholders, Brit.
5.7 and octal Amer. 4, 5, 6, 7 and octal, 7/6
doz; grid clips, 1/ doz; screened tvpe, 9/-
doz (oct. or Brit.); mains droppers, 0.2, 1,000
ohms, with feet and 2 var, taps, 4/6 each;
0.3 850 ohms dittn, 5/6 each; Little Maestro
type, 5/-
TUBULAR condensers.—~Comprehensive range
in stock. 1,000v test, 400-600 wkg. Prices
per doz: 0.1 500v wkg. 8/6; 0.1, 400v wkg
{very small type). 7/-; 0.05. 0.04, 0.03, 0.02,
0.01. 6/6; 0.005, 0.004, 0.002, 0.001, 5/-; mica
conds., 0.01, 12/-; 0.002, 0.001, 6/6; 0.0005.
0.0003, 0.0002, 0.0001. §/-; Philips ceramic
conds., 12 PF-470 P¥F, 3/- doz assorted.
Special offer! 6 of each of the conds. above.
making in all 120 conds., for £2; smoothing
chokes, 120ma, ex II.M.V, (new), 12/. each;
multi-ratio speaker trans, small, 6/6 each;
Q.P.P. and class * B trans_ 10/- each.
CAN type bias conds, 200mid, 12v wkg, and
25mid 25v wkg, 2/6 each; volume controis,
5,000, 25000, 100.000, %, Y%, 1 and 2 meg.
less switeh (mostly Dubilier), 3/ each; !,

ebonite bobbins,

1, 1 and 2 meg with switch, Maorganite and
Centralab, 5/6 cach: DPlessey 8in  speakers.
less trans, 21/-; Celestion 10in, with trans,

£2/5; carbon resistors, 50 ohms to 1 meg,
16 watt, 5/6 doz; 1 watt, 7/- doz; plate glass
dials, Marconi 4-band, 2/6; vertical type.
2/-; 3-band, 1/6; paper Midget dials, 2 band.
8/- doz; sleeving, tinned wire in stock; no
more Cossor dials, solder tags and h.f. chokes.
THIS month's special offer.—Erie volume con-
trols, with switch, short spindle, 100,000
ohms, 3/6 each, or 3 for 10/-; terms, cash
or c.o.d. over £1.—Charles Britain Radio
{temp. address), ' Euoreka,” Surrey CGardens,
Eftingham, Surrey. [3151
TY. No. 17 and 18 s w.g. enamelled eopper
wire ex field windings. excellent condi-
tion, 1/6 1h; few 1bs unused, 1/10 1b,—Voigt
Patents, Ltd.. 8. F.26. . [3139
£8.—Complcte kits for building 4-valve ac’
de medium wave receiver, including all
valves, Litz coils and 8in m.c. speaker; com
‘)rehensive diagram supplied.—-Killingback, 6,
Jorking Rd., Deptlord, S.K.8, [3081
l EPLACEMENT transformers, ex stock:
screened primaries, 350-0-350v 80mA, dv
2.5a, 4v 4a c.t.; 25/ plus 1/6 post and
packing.—I. Smith, High 8t., Womhourne.
Wolverhampton. Wombourne 2263. (3161

l
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‘WELWYN )

HIGH STABILITY
CARBON
RESISTORS

-

TROPICAL GRADE
TYPE APPROVED
CLOSE TOLERANCES

LOW TEMPERATURE
COEFFCIENT

7

WRITE FOR CATALOGUE TO -

WELWYN ELECTRICAL
LABORATORIES LIMITED

WELWYN GARDEN CITY - HERTS
TELEPHONE: WELWYN GARDEN 3816-8

COVENTRY RADIO
COMPONENT SPECIALISTS SINCE 1925,
TRIMMERS Postage Stamp, 3-30 P.f., éd.

TRIMMERS Postage Stamp, 30-80 P.f., 9d.
COIL FORMERS, Paxolin, 1}” dia.~ 3"

337, 3d.
SLEEVING, |1} mm. Red, Yellow, Black, Brown
or Green, 3d. per yard ; 26 per dozen yards.
M:I,[:),GET Output Transformer Bobbins, mains,

or

“P” COILS. Following types in stock :
P.A.1,3,457;P0O.1,3,457; PHF. 1,3,
2, Send for LATEST LIST OF COMPO.
NENTS, sent on receipt of Id. stamped
envelopc.

PROMPT SERVICE, COMPREHENSIVE STOCKS,
SATISFACTION GUARANTEED.
THE COVENTRY COMPANY,
191, DUNSTABLE ROAD, LUTON.

REWINDS — RADIO SPARES

MAINS TRANSFORMERS, FIELD COILS,
ARMATURES, INDUCTION & FRACTIONAL
H.P., MOTORS, PROMPTLY EXECUTED.
PHILIPS & EKCO CONVERTERS, VALVES
B.V.A, & AMERICAN,

Send 5.A.E. for List Speciol Offers Radio Spares.

A D s co 261/3/5 Lichfield Road:
. - L]

s ASTON, BIRMINGHAM, 6
~d

| -

—

B

T
handbook
easy  way  to
secure AM. LMech B
AM.BritLR.E., AM.LEE,
City and Guilds, ete.

WE GUARANTEE
‘““NO PASS—NO FEE.”

Details are given of over 150

This
shows

nnique
the

3 Diploma Courses in all
4 branches of GCivil, Mech.,
(3 Elec., Motor.,, Aero., Radio,

Television and Production
Engineering, Tracing, Building,
Govt. Employment, R.A.F.
Maths,, Matriculation, etc.

Think of the future and send
for your copy at once—FREE.
B.l.E.T.,387, SHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

INEERING
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LASKY’S RADIO

370, Harrow Rd., Paddington, W.9
(Op. Padd. Hospital.) Phone : Cunningham [979
OFFER FOR SALE THE FOLLOWING :
THIS MONTH'S SPECIAL OFFERS

24 assorted Condensers, consisting of 8 mfd.
500 v. 4 mfd. 650 v., 16 mfd. 350 v. (can type),
2 mfd. 500 v., | mfd. 500 v., .5 mfd. 250 v.,
.25 mfd. 350 v., .05 mfd. 500 v., .| mfd. 350 v.,
.01 mfd, 500 v., etc., etc. All for £2. Post free.
2 mfd. Block Paper Condensers, 650 v. wrk.,
2/6 each. 4 mfd. 700 v.w., §/6 each. 4 v.
mains transformers, 350-0-350, 120 mA,,
33/6 ea., and 6.3 4 5 volt heaters, 32/6.
Small crocodile clips, 3/9 doz. Cards of
i14, } watt resistors, all marked and useful
values, £1 12s. éd. per card. Servisol at §/-per
tin, Systoflex, assorted, at 2/3, 2/6 and 3/- doz.
Volume Controls, §, § and | meg., less switch,
at 2/9 each ; with switch, §/9 each. .2 and
.3 amp. mains droppers, 4/9, §/9 and 7/6 each,
.3 amp. 3-way line cord, 70 ohms, per foot,
best quality, at 5/9 yd.

Slow Motion Dial and Drive Escutcheon type,
2/6 each. Resistors, assorted, Kit of 48
$, 4§ and | watt, at £1 lot.

Smoothing Chokes, Midget type, 650 ohms
60 mA, 6/6 each ; larger type SO0 ohms 160
mA., 15/6 each. Medium and long-wave coils
with reaction, at 10/6 per pair Universal
Speaker Transformers, 7/6 ; Class B and QPP,
driver and output types, 9/6. Pentode
S/Trans., 5/ each. Solder, Resistances, tin
copper wire, soldering irons, knobs, toggle
switches, 2 and 3 gang condensers, etc,
Midget Medium Wave coils, A. & H.F. T.R.F.
Cirt. with diagram, 10/6 pair. Cheaper type,

8/6 pair.

SPEAKERS. Rola P.M., Sin., 19/6; 6}in.,
ZlL‘é; 8in., 23/6 each. Goodmans 3}in.
P.M., 27/6 ; 10in., 39/6 each. Celestion 10in.

P.M:, with Transformer, 45/6. In stock, over

S,000 new boxed English and U.S.A. mains

and battery valves at list prices.

Send Id. for our lists of mains transformers,etc.

Send us your requirement C.O.D,, BUT
CASH WITH ORDER PREFERRED.

| 8in,

| 6/6 per pair; v.

WIRELESS WORLD

3000 volt, 4-pin, 15/- each; reduction

on quantity.—F. Turner, 446, Stockport Rd.,
Denton, Manchester. Tel. 2804 Denton. [3087
ENRY'S offer 6v vibrators, 4-pin type,
Mallory-Plessey, brand new, 12/6; transf.

for same, 12/6; Westinghouse H.T.10, 200v
100ma, 21/-; Celestion Amphenol valve-
holders, int. octal and Mazda, 4- and 5-pin,
English and U.X., 1/-, or 10/- doz; i.f. transf,
465, small can, 15/- pair; large type
core, 12/6 pair; T.C.C. block condensers,
4x4x2x2x2x 1x0.5mfd, 450v wkg. 17/6;
med., long wave coils with reac, complete cir-
cuit, 10/6 pr; med. wave, complete with ac/dc
circuit, 6/6 pr.; ceramic 5-pole 2-way switches,
4/6; 2-gang cond., ceramic ins, 12/6; steel
cellulosel chassis, 4 holcs drilled, 10x4%x2,
5/-; vol. controls, resistors and valves in
stock; s.a.e. for lists or call.-Henry's, 5, Har-
row Rd., Paddington, W.2. Pad. 2194. [3153
o EICO "™ moving co0il microphones. mas-
sive allchrome quality job, £5/5; 8in
Permag  speakers with transtormer, £1/10;
less transfiurmer, £1/2/6; mains trans
former bobbins, 4v or 6.3v heaters,
electric soldering irons, 12/6; 100ma chokes,
10/6; Midget 60ma cliokes, 6/6; pentwde out

put transformers, 7/6: multi tep with ct..
8/6; twin mains flex, 7/6 doz yds; rcsin
cored solder, 4/6 th; 18g t.c. wire, 4/- 1b;

2 m/m sleeving, 2/9 doz yds; 0.2 amp drop

pers, 4/-; 0.3 amp, 5/6; volume controls, 3/6.
4/6: solder tags, condensers, valve holders,
large stocks valves, etc.; all service require-

ments; orders above 10/- post {ree (mail order
only).—A. Iuckelsbee, ** Hazlejohn,” Crofton
Lane. Orpington, Kent, 13032
ADIO spares.—Line cord, 0.3amp., approx.
60ohms per {t, 3-way 4/11 per yd., 2-way

4/- per yd.; 2-gang condensers, midget coils,
controls (all values), with
switch 4/9 each, less switch 3/9 each; Solon
soldering irons (pencil bit), 13/6 each; biggest
stock of radio valves in England at list prices,
plus purchase tax. let us have your enquiries;
Rothermel (crystal) pick-ups, £3/14 and
£3/18/9; Celestion p.m. speakers, 6%ir. multi
ratio trans. £1/8/6, 8in w/trans. £1/7/6;
condensers, 8mfd, 4mid, 0.01, etc.. etc.; mains
transformers, 4v and 6v, £1/7/6; valve
holders, all types in stock; portable accumu.
lators, celluloid, 2volt, 17/6 and 18/6; glass

MORSE CODE
TRAINING

For Beginners and Operators

IRREFUTABLE EVIDENCE
of the value of the Candier
System of Morse Code
training is given in the
'* 24 extracts from students’
letters ' included with every
copy of the Candler
“BOOK OF FACTS'

which will be sent you post
free on request. This book
gives full details of the
JUNIOR Sciertific Code
Course for beginners, Teaches
all the necessary code funda-

mentals scientifically.

ADVANCED High-speed Telegraphing for
operators who want to increase their w.p.m,
speed and improve their technique.
TELEGRAPH Touch Type-writing for speedy
recording of messages and for general commercial
uses.

Here is one example of the value of the Candler
System of Morse Code training.

REMARKABLE PROGRESSIONS. ''| sup-
pose it seems very unusual to be sending you all the
reports on Lessons 3 to 10 together in one letter.
1 have done this so that you may sce the series of
remarkable progressions | have made with each
lesson. | had no knowledge of Code before
taking the Candler Junior Course. Now | have
a perfectly spaced sending speed of 26 w,p.m.,,
and a receiving speed of 25 w.p.m. A few weeks
ago | obtained my P.M.G. Speciai Certificate, and
| am going to sea very shortly as a 2nd Radio
Officer.””—Ref. No. 7925.—A.HM.

Code Courses on Cash or Monthly Payment Terms.
WRITE NOW FOR THE FREE ** BOOK OF FACTS.”

THE CANDLER SYSTEM CO.

(Room S5W), 121 Kingsway, London, W.C.2.
Candler System Co., Denver, Colorado, US.A. (1044.)

|

accumulators, 45amp, 14/6; resistances ani
cond s, all types in atock; strictly cash
with order.—Matt Radio Service, 152, Rich-
mond Rd., Kingston-on-Thames. (Kin. 4881.)

.A. thread screws, assorted gross, 2/6;

ditto, nuts, 2/6 gross; assorted screws
and nuts. gross in all, 2/6; ditto, hrass

washers, 1/6 gross; fibre washers, 1/6 gross,;
assorted solder tags, 2/- gross; assorted small
eyelets and rivets, 1/3 gross; rubber-covered

brand new M-allory vibratol;. 6 |

PR

iron- |

17/6; |

stranded copper wire 1d yard, heavier quality |

1Vhyd, very hcavy quality 2%d yd, ideal for
earths, aerials, etc.; tinned copper connccting
wire, 20ft coil, 6d; ditto, rubber-covered, 10t
coil, 6d; finest quality resin-cored solder, %lb
2/-; Wood's metal stick, 2l%inxin, 1/-;
cotton-covered copper instrument wire, %lb
recls, 18, 20, 22, 24 gauges, 1/6; 26 gauge,
1/9; 30 gauge, 2/-; 42 gauge, double silk
covered, 20z, 2/-; 32 gauge, silk covered, 202,

1/9; 36 ditto, 1/9; sensitive permanent cry- |

stal detectors, Tellurium-zincite combination,
complete on base, guaranteed efficient, 2/6;
reliable crystal and silver cats-whisker, 6d;
reconditioned headphones, complete,
ohms, 12/6;
Supplies. 33. Bourne (ardens, London, E.4,
ECTIFIERS, charger kits.—Metal rectifier.
2v lbamp, complete with transformer,
makes ideal trickle charger for 2v cell, 13/8,
postage 7d; metar rectifier, 6v lamp,
transformer and hallast bulb, for 2v, 6v
charger, 29/6. post 10d; ditto, 1.5amp, 35/-
metal rectifier, 12v lamp, with transformer
and ballast bulb for 2v to 12v charger, 37/6,
postage 10d: ditto, 1.5amp, 45/6; ditto 2.5amp,
59/6; metal rectifier, 6v 2amp, with trans-
former and ballast bulb for 2v, 6v charger,
42/6; ditto, 2.5amp, 46/6. postage 10d; rec-
tifier only for 12v 2.5a charger, 34/6, post-
age 7d; instrument rectifiers for meters,
bridge type, bakelite, very good make, Inia
and 5ma, 18/6, post 3d; 10ma, 50ma, 15/6,
post 3d; mains transformers for radio. inter-
leaved, 80-watt size. mounting brackets, a
heavy robust job, 350-0-350 80 milliamps, 4v
2amp. 4v 4amp, 30/-, postage 10d; also small
1.t. transformers sec. 11v tapped at 6v, 25/-.
postage 9d: Rothermel Senior bakelite crystal
pick-ups, latest type, 78’9, plus 9d post;
Rathermel Bullet microphones, black ecrackle
finish, tilting mount, good reproduction at
a modest prire. £€3: miniature deaf aid lapel
microphones  (crysial), 42/6; Lustraphone
moving coil moerophones, heavy plated honus-
ing, equal in every wav to a £20 microphone,
£5/10: stands if required.—~Champion, 43, Up-
lands Way, London, N.21. Tel. Lab. 4457.

4,000 |
all postage extra.—Post TRadio |

with: |
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EMIER RADIO

STEEL CHASSIS
Undrilled.

price 7/~ each
price 8/6 each
price 10/6 each

NEW PREMIER 8.W. COILS
4- and 6-pin types now have octal pin spacing
and will fit International Octal valve holders.

4-PIN TYPE 6-PIN TYPE
Type Price Type Range Price
o1 2/6 06 9-15m. g
04A 2/8 06A 12-26 m. 2/8
4B 2/6 068 2247 m. 2/8
04C 2/ 06C 4194 m. 2/6
04D 76-170m. 26 06D 76-170m.  2/8
04K 150-350 mn. 3/~ CHASSIS
04 255:-550 m. 3/~ MOUNT!
04 490-1,000 m. §/- OCTAL HOLDERS
04H 1 000-2,000 1, 4/ 10id. each.
New Premier 3-Band 8.W. Coil, 11-25, 25-38,
48-86 m.

. 4/9.
2 Push-Pull Switches to suit abave, 9d. each.

PREMIER SHORT-WAVE CONDENSERS
All-brass construction, easily ganged.

15 mmfd. .. 2/11 100 mmfd. .,..

25 mmid.

-.t‘()‘nmlld.

Condensers. N
0001 mf, 1/3, o003 mf. 2/@, 0005 mf. 2/ each
0003 mf. Differentia} . 2/11 each
8.W. H.F. Choke, 10-100 mi. ...

Pie wound §.W. Choke, 5-200 m.. 2/8 each
Brass Shaft Couplers, {in. hore . . 74d. each
Flexible Conplers, {in. bore ........ 1/6 each

SWITCHES

QMB, panel mounting, split knob type, 2-poin
onjofl, 2/~ each. Double pole onjoft, 3/6 each.

VOLUME CONTROLS.
Carbon type 20.000 and 2 meg. 3/8 each.
5,000, 10,000, 50,000, 100,000 §, § and 1 meg..

4/6 each.
Wire wound type, 300 and 10,000 ohmwe, 5/6 each.

MOVING COIL SPEAKERS
Goodmans, 3}in. P.M Speaker, 15 ohms voice
coil, 30/=.

Rola 8}in. P.M. Speaker, 3 ohms voice eoil, 25/-.
Rols Sin. P.M. 8peaker, 3 ohma voice coil, 25/-.
Above speakers are less outpnt transformer.
Pentode Ontpnt Transformers, 3} watts, price
10/6 each.

Celestion or Plessey 8in. P.M. Speaker, 28/6.
Celestion 10in. P.M. Speaker, 49/6.

The above speakers are fitted with output trans
formers,

PREMIER MICROPHONES
Transverse Current Mike. Wigh-gradelarge-oupnt

unit. Response 456:7,500 cycles. Low hiss
level, 23/-.
Premier Snper-Moving Coil Mike. Permanent

Magnet model requiring no energising. Sensi-
tivity 56db. lmpedance 25 ohms. Excellent
repraduction of speech and muaic, £5//5-.
Microphone Transformers, 10/6 each.

Crystal Mike, Response iaflat from 50-5,000 cyclea
with a slightly rising characteristic to 8,000 cycles.
Output level is minus 60db. Price 39/6.

C i ible Type Microph tand,
52/8.

RESISTANCES

Mains Resistances, 660 ohms, .3A Tapped, 360 x
180 x 60 x 60 ohms, 5/6 each.
1,000 ohms, .2A Tapped, 9500, 800, 700, 600,
500 ohms, 5/6 each.
ROTAX METERS

30 amps. charge, discharge, hakelite case, 19/6
each,

“ LEARNING MORSE P "
Then purchase one af the new practice Oscillators.
Nupplied, complete with valve, on nteel chassis,
27/8. Practice key, 3/3. TX key, 5/6. Super
model on woeden base, 11'6.
High pitched Buzzer, adjustable note, 1/11 each.
#-Henry Chokes (as used in Uscillstor), 10/-.
Premier 1-Valve de Lnxe Battery Model 8.W.
Receiver, complete with 2-volt valve, 4 coils
cavering 12-170 metres, Built on steel chassia
and panel,Bandspread tuning, 55/«, including tax.

Send for details of other Accessories available.

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY A 24d. STAMP.

PREMIER RADIO CO.

[ ALL POST ORDERS TO :

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723,)

CALLERS 70 ;

JUBILEE WORKS or
169, FLEET STREET, E.C.4. (Central 2833.)
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These transformers specially

designed for Amplifier

T}TRANSFURMERS

5 ~
T

Eqguipment.
Type quipment,
K450. 450-0-450 v. 200 ma.
0-4-5Vv.4amp.and 6.3 v.
6 amp.CT. .. .. .. 47/6

KIV3. Intervalveordriver, ratio

3/1, separate primary

and secondary windings
Multi-ratio output, up

to 50 watts, any push-

pull arrangement . .

For details request leaflet K7 and Ko.

37/6
OP12K.

49/6

Standard Replacement Trans-
formers, from 31/-.

Speaker Transformer Replace-
ment Bobbins, for triode or pentode,
27/- doz. Toggle Switches, 2/6.
Wave Change Switches, Tuning
Condensers, Resistors, Chokes,
Valve Sockets,

Comprehensive range of all materials and
 components in stock for the
“ Service Engineer’’ and ¢ Radio Ham."

RADIO INSTRUMENT CO.

> Radio Products™

@ 294, BROADWAY.

BEXLEYHEATH. KENT.

| THE
| AMBASSADOR

P.A.143

EDUCATIONAL AND
WELFARE NEEDS |
1s the best eelling lne in P_A. equipment. With
built-in radio nnit £26.10s. (subject) + 25/6 TAX
) Industrial speakers (10°) £3.12s. (sudjeot)
COatalogue and terms on requ st. |

R.N.FITTON LTD
HUTCHINSON LANE, BRIGHOUSE

1‘ FOR INDUSTRIAL

| extra H.D.

Scottish Distributors : Tel.: 283 ||
British Electrical & Manutacturing Co. Ltd. | I

j 133, Wast Campbell Street, Glasgow ||
| '[ol.i : _entrcl 3286

WARD ROTARY

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

CHAS. F. WARD
37, WHITE POST LANE, HACKNEY WICK, E.9
*Phone : Ambherst 1393

|

CONVERTERS |

| 8/

WIRELESS WORLD

ASKY'S RADIO.—Small screwdrivers for
grub screws, etc., 4in blades, 1/3; 1-watt
resistances, 36 on a card, from 250 megohms to
1.8 meg, 22/6 card; 3-gang condensers, mounted
on push-button unit with 3 buttons, few only,
27/6, as new; 2mid 700vw condensers, block
paper type, 2/6; 0.3A mains droppers with
fixing feet, 800 megohms, variable, 5/9; 0.2A
5/6; 1,000 megohms; knobs all sizes in stock,
7/6 and 8/9 doz.; loz reels, !4 and lin insu-
lating tape, 9d. reel; 5,000 new boxed b.v.a.
mains and battery valves in stock at list price,
plus purchase tax; Midget serial and h.f. med.
wave coils at 8/6 pair; ditto med. and long
at 10/6 pair; valve bolders, all kinds, at 8/6
doz: all val. volume controls with switch at
5/6, less switch at 3/9; speakers, output trans-
formers, mains transformers; send for our cur-
rent list 1d.—Lasky's Radio, 370, Harrow Rd.,
Paddington, W.9. : {3110
COULI’HONE RADIU, New Longton, nr.
Preston.—New goods only, all Tungsram

and B.V.A. valves at present manufactured;
mains transformers, interleaved impregnated
windings; screened primaries, 350-0-350v
100mA, 4v 6A, 4v 2%A, or 6.3v 3A 5v 2A,
238 6; bobbins only, windings as above, 15/6;
425-0-425v 200mA, 4v 8A, 4v 4A, 4v 4A.
52,6; smoothing chokes, 25Hy 200 mA, 21/6;
speaker field coils, 2,000 ohms, 9/6; speakers
p.m., less trans, 5in 21/6, 6lin 22/6, 8in
24/-, 10in 35/-; with transf, 8in 30/- 10in
45/-; 8in energised, 2,000 ohm, with transf,
32/6; output transf. power-pen, 40mA, 8/6;
push-pull _power-pen, 80mA, 18/6; push-pull
100mA, 37/6; Rola push-pull,
15/6; mains dropper resistors, 800 chms 0.3A,
2 varitaps, 5/6; push-back wire, 50ft 3/-,
100ft. 5/6; tinned copper wire, %lb, 2/3; 2mm
sleeving, 3d; resin-cored solder, 1b 4/6; bias

condensers, 50mfd 12v, 2/-; 12mfd 50v
2/-; 4mid 1,000v dc working paper con-
densers, 12/6; tuning condensers with

trimmers, 0.0005, 2-gang 11/6, 3-gang 13/6;
screened M. and L. wave coils, t.r.f.,, 6/6;
Parafeed 11. trans, 4: 1, 6/6; quality p.-p.
11, transf split secondaries, 2: 1, 22/6; h.l.
chokes, 1/9; carbon resistors, 50 ohms to 5
megohms, 4w 6d, 1w 9d; switch cleaner, 2/6
bottle; vol. controls, less sw, 4:9; with sw,
5/9; Pyrobit pencil bit electric  soldering
irons, 2/1; grid clips, 10d. doz.; valve-holders,
Eng. and Amer., 1d per pin; smoothing iron
elements, 450w, 2/3; fire spirals, 750w 2/-.
1,000w 2/6; shaft couplers, 6d; lin knobs.
9d; single-screened cable, 10d yd; all sizes
tubular and mica condensera limited quan
tity, 3%in dial, 0-lmA m.c. milliammeters,
B.s. 1st grade, 70/-; send s.a.e. for the best
service list available; no c.o.d.; all orders
over 5/- post {ree, post 6d extra under 5/-.
ALVES.—B.V.A., non-B.V.A. and Ameri-
can, list plus tax; many types in stock;
the Simplex Four, theoretical circuit diagram
of 4-valve m-wave, ac/dc, midget receiver,
with all component values, standard material
as offered, a proven success, 1/6; kit of parts

for the ahove receiver, complete with valves,

etc.. minus cabinet, £9; midget polished

cabinet for the above receiver, 30/-; midget |

aerial and h.f. high gain, m. wave, t.r.f. coils,
9/- pair; midget ditto coils, m. and 1. wave,
11/- pair; midget short wave aerial and oscil:
lator coils, 16-52 metres, 5/6 pair; standard
m. and 1. wave coils, with reaction, boxed,
vircuit, 12/6 pair; midget chassis de luxe
10'4x 6lax 2in, drilled 4 valves, spraved grey.
9/6; standard ditto chassis, 10x 4l4x2in, 5/6;
midget 2-gang 0.0005mfd variable, 15 -; ditto
3-gang, 14/-; standard 2-gang, 12/6; midget
1.f. choke, 50-60ma, 7'6; heavy duty, 80ma,
: 120ma, 25hy, 15/-; 300ma, 20hy.
. «.t., 20ma, 20/-: midget trans.
(pen), standard ditte, 9/-; heavy duty
10-watt, 20-1, 10/6; midget dials, ivorine, m.
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ARMSTRONG
— SERVICE——

We are doing our best to
keep your pre-war Armstrong
Receiver in a state of good
repair until such times as we
can resume manufacture and

supply you with a post-war
model.

In the meantime if you need
our help address your enquiry

(o]

ARMSTRONG (Radio Service Dept.)

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
‘Phone : NORth 3213.

HILL & CHURCHILL

BOOKSELLERS
SWANAGE DORSET

ENGLISH & AMERICAN
BOOKS IN STOCK ON

RADIO AND
TELECOMMUNICATION
| L

CATALOGUE ON APPLICATION

SLEASE GIVE GENERDUSLY
TEMEMBRANCE pay

wave, 4% 3t,in, station names, 2/-; ditto dials, |

sinl., 7x4in. 1 6; midget rotary switches,
d.p.s.t. 3/6, d.pal.t. 4/-; toggle switches, on-
off, 3/-; s.padt. 3/6, d.p.d.t. 4/-; tubular
electrolytics, 2mfid, 350 v.w., 4/6; 12mid, 50
v.w., 2/6: paper block, 10mid, 1,500 v.w.,
20/-; 9mfd+1mll, 260 v.w., 7/6; 0.1mfd, 10d;
0.01mfd, 8d, 7/- doz; mica, wire ends, 140
pfd, 9d; 0.0tmfd, 1/6; line cord, 3-way, 60
ohms foot, 0.3amp, 6/6 yard; ditto 2-way,

5/- yard; solder, resin cored, 4/- 1b; Celestion |

with trans, 30/-; volume
switch, 5,000 ohms, 15 meg,
6’6 cach; wire-wound potentiometers, 2,000
ohms, 6/6; heavy quality 5-way braided
flexible cable, 2/6 yard; 4B.A. nuts, screws,
7/- gross; knobs, midget and #andard, 9d,
doz; instrument pointer knobs, 1lin,
black, 1/-; screened valve top caps (octal),
9d; valveholders, paxolin, English. American,

8in p.n. speakers,
controls, with

9d each, 8 - doz: Amphenol, international,
1/-; droppers, 0.2amp 4/6. 0.3amp 5/6;
licence N. Treland; 2!%l comprehensive list; |

s.a.c. enquiries; postage all orders.—O. Green- |

lick, 34, Bancroft Rd., Cambridge Heath Rd.,
London, E.1. Stepney Green 1334. (3155

W. BRYAN SAVAGE
LTD.

Expert assistance In the solution of
problems relating of

@® TRANSFORMERS, CHOKES

@ AMPLIFIERS
@ POWER UNITS
and Speclallsed Equipment
embodying
ELECTRONIC CONTROL

WESTMORELAND RD., N.W.9
COLINDALE 7131
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WIRELESS WORLD

VALVES

We can supply the
exact valve or a suit-
able replacement for
any type. See our
full list in the ad-
vertisement of the
October issue,

BRITISH, §=
ERICANK
BATTERY

A.C.
ond

UNIVERSAL

PRICES STRICTLY
B.O.T. RETAIL.

Note the following additions
PM2HL 5/10, LP2 7/4, PM22A, 1D5, U50 11/=,
KT31 16/6, 164V 17/1, U'52 18 3, TH30, X65 14 -,
AC2lenDD Convers. 199, 12847 12/10, Cl. CI1¢
10/-, Acorns 954, 936 50,-, 455 45,-, Urders under
10/- c.w.0.. otherwise C.0.D. Stamp with enquiries,
please. B.O.T. retail prices.

COMPONENTS
Well-known niakers' products and 100 per cent.
guaranteed by us.

. MAINS TRANSFORMERS -RME  200/230
300-0-300, 4v. 4 amps., 4v. 2 amps., 37/6.
ACCUMULATORS —Multi-plate, 2v, 24 amps., 21/-,

SPEAKER TRANSFORMERS --Universal output (Pen-

tode and Power), 6/9. Universal Midget model, 6/9.

VALVE HOLDERS —-Most bases in stock, 1/~ ; Side

Contact, 1/6.

VOLUME CONTROLS -Most values in stock, with

switch 6/9, lesa switch 4/9.

RESISTORS —1 watt card of 36 assorted values,

27/8 ; 5 and 10 watts, 12 values assorted, 21/-.

VARIABLE MAINS DROPPER RESISTORS—.2 or

.3 amps., §/9. Resistors in cages to permit fixing out-

side set, .3 ampa, 740 obms, 11/9.

TRF COILS—Set of medium wave coila (Aerial and

HF), comnplete with diagram, 9/6 ; ditto, ditto,

popular type, 8/-.

LINE CORD—2-core .2, 3/11 per yard ; 3-core .3, 4/9

per vard (60 ohms per ft.).

SPEAKERS —3in, Goodinan, less transformer, 30/~ ;

5in. Plessey, with transformer. 32 6 ; 8in. Rola, less

transformer, 23/ ; 8in, Celestion, with trausformer,

32/6 ; 10in. Celestion, less transformer, 54/-.

MODERN AIDS
* TESTOSCOPE,"” the vest pocket instrument for
trnﬁlng faults, Enablea 20 tests AC/DC, complete with
eads, /8.
“ELCO " Electrical Light Weight Soldering Iron
(state voltage), 13/6.
* FLIK-0-DISK,”” a novel calculator of ohms law
problems, 6/6.
MORSE—Complete practice unit: Key, Buzzer and
Battery, on mahogany basc, nickel plated, 29/6.

MAINTENANCE MATERIALS
Cellulose Cement, per tin, §/-.
Scratch-removing Polish-—Walnut, Mabogany or Oak,
per bottle, 3/-,
Solder—Yer pound reel, 13 or 16 gauge, 5/6.

RADIO LITERATURE
Equivalent Charts, our unique booklet,
BULLetin, 1/7.
Handbook on American Midget Sets, 2/7.
Manual of Radio Circuits, 2/-.
Mannal of British and American Valves, with character-
Istics and data, 3/6.
*“ Radio Inside Out,’”’ 4/8.
Assorted Service Sheets, 9/~ per dozen.

J. BULL & SONS

(Dept. W.W.)
246,HI1QGH ST., HARLESDEN, N.W.10

volta

including

AFTER THE WAR!

The advance In Radlo Technique after the war will
offer unilwited opportunities of high pay and secure
poste for those Radio Engineers who bave had the
ght to become technlcally qualitied. Jiow you cun
do this quickiy snd essily In your spare thwe is fully
explained In our unique handbook.
I'ull detalls are given of AM.ILE.E, AMBritLRE.
City & Guilds Ezams., and particulars of up-to-dawe
courses In Wireless Engineering, Radio Servicing, Short
Waves, Tolevision, Mathematics, eto., eto.

We Guarantes “ NO PASS—NO FEE™
Prepare for to-morruw’s opportunities and post-war
competition by sending for your copy of this very
intorwative 113-page gulde NOW—-FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 388)
17, stratford Plece, London, W.1

|
!

|
|

“7.A\NTED, electrolytics,
| any quantitgy—DBox 3252

| Skipton.

| law_Rd., Lauder, Berwickshire.

| ontputs. 4/-;

OUTHERN RADIO'S wireless bargains.—
8pecial offer of latest radio publications:

“ Radio Valve Manual,”” equivalent and alter. |
native American and British types, with all
necessary data, 3/6; ‘‘Radio Circuits,” fully
illustrated, receivers, test equipment, etc.,
2/-; * 8ervices Signalling Manual,'’* Morse, In-

ternational code, etc., 1/-; ‘ Amplifiers,”
fully  descriptive circuits, 2/-; ‘*Radio
Manual,” formulas, tables, colour code, etc.,

1/-; Telsen large drives, complete hoxed (tvpe
W184), 2/8; reaction conds., 0.0001, 0.00015,
1/9; 2mid conds.,, P.O. upright paper type,
used but fully guaranteed, high working volt
age, 2/6; Ace P.0Q. mikes, complele with trans.,
ready lor use with any receiver, 7/6; Multicon
mica conds., 28 capacities in one, from 0.0001
upwards, 4/-; crystal detectors, comnlete, 2:/6;
Dr. Cecil crysta(g, 6d., with catswhisker, 9d.;
push-back wire, insulated, 25yds for 5/-; in
sulated sleeving, assorted colonrs, yd lengths,
3/6 doz; single screened wire, oz yds, 10/-;
twin screened wire, 17/- doz vds: metel caserd
conds., 0.140.140.1, high working voltage, 2/6;
power theostats, Cutler-llarmer, 30 ohms, 4/6;
push-button switches, 3.way 4/-, 8-way 6/- (all
complete with knobs); escutcheons for 8-wav

p.b. switches, 1/6; p.b, knobs, 6d.; pointer
knobs (blagk or brown), special instrument
type for !yin spindles, 1/-; Erie resistances.

brand new, wire ends, %, %, 1 and 2w, mostly
law values, but a very useful selection, 100
for 30/-; copper earth rods, 18in, 2/6; heavy
duty L.F. chokes, 30hys, 100ma, 250 ohms
14/-, 500 ohms 16/-, 1,000 ohms 17/G; we
have for disposal a large quantity of hrand new
assd. screws, sample 11b weight, 5/-; soldering

tags, including spade ends, 6/- gr; cotl l
formers, ceramic _and paxolin. 7/6 per doz:
special bargain offer of 50 assd. conds., 20 tubu-
lars, 20 mica conds., 8 silver mica conds, and
2 electrolytic conds., all brand .new, 47/6 the
parcel of 50; all types of Pyrobit soldering
irons available from stock. chassis mounting
valve holders, English and American types, all

sizes, 1/- ea.; hundreds more bargains.—

Southern Radio Supply Co., 46, Lisle St.,

London. W €. Gerrard 6653 (3023
WANTED, EXCHANGE, Etc.

ANTED, Voigt loud speaker cabinct, with
out unit.—Box 3241.
new,
3165
ANTED,. gservice manuals, all mal[(es.—
§tale price and partics. to Box 3237,
TD., Varlgy B.P.100 3-gang permecability
tuner.—-Bird, 111, Cecil Rd., Norwich.
ANTED, communication recciver; state
price.—~Condliffe, 180, Market 8t., Crewe.
“7ANTED, service sheets, any quantity.—
Offers to BM/ABY, London, W.C.1.
WTD., Voigt light coil, twin diaphgm. only;
wld. exch. std. twin.—Beattie, School Ho.,
(3142
“ Wireless
1941, and
(3106

500v, 8ml,

ANTED, back numbers of
World,” August, 1940, April,
March, 1944.-Box 3233.
ANTED, powerful short wave car radio;
must be in good order.—C. Ifood, Green-
(3145
E offer cash for Food modern communica-
. tion and all-wave receivers. -A.C.8.
Radio, 44, Widmore Rd., Bromley. (1541
ANTED, ac or universal motor and turn-
table, also recording motor and tracking
gear.— 23, Enmore Gardens, S, W.14. (3163
OIGT speaker, with or without corner horn
unit, also gramophone turntable with
auto record change.—Box 3231, [3104
JORMO coil unit A.H., Varley coil unit
B.P.50, B.P.51, B.P.51; Telsen coils
W.423.—Price to W. McCanna, 4, Timms Rd.,
Banbury, Oxon. [3090
WANTED. by private enthusiast, two Hart-
ley Turner speakers; write, stating type,
price and condition.—15, S8ycamore Rd., lligh
Wycombe, Bucks. 3144
EW hoxed valves wanted, any quantiiy,
dealers’ and service men's complete storks
bought.—J. Bull and 8ons, 246, High St..
Harlesden, N.W.10. 2155
“7 E buy all types of used radiograms, radios,
amplifiers, converters, test meters,

motors, pick-ups, all radio and electrical acces-
sories, etc.; we call and pay spot cash.—Tel.
Eust. 1966, or Ger. 4447. University Radio,
Ltd.. 238. Euston Rd.. N.W.1 {2993
5/_ each offered for Q.8.T., May, 1944;
FElectronics, Jan., 1938; English Me
chanics, April 5th, 1940; Electronics nnd'
Television and Short Wave World, Jan., Feb.,
Mar,, 1940; Wireless World, June, 1939; will
be pleased to receive any one or all of these.

—8later, Acre Wood, Burton, Wirral. [3140 |
REPAIRS AND S8ERVICE
6 months' guarantee,

24-HOUR service, i y
any transformer rewind; mains 15/6.
i.l. transformer, 3/-; all {ypes

of new equipment supplied to specification.—
Majestic Winding Co., 180, Windham Rd.,
ur th. N (2764
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SURVEYOR’S OUTFIT for post-war planning.
Theodolite by Watts with tripod, |4ft. Telescopic
Staff, eight marking poles and surveyor’s chain.
All in new condition. £45.

TESTERS. Triplet Tester AC/DC, 3 meters,
A.C. S ranges, 10 to 1,000 volts, DC, S ranges
ditto. 4 ranges m.a. ohms to megohms ; £14,10.0.
Omnisection Valve Tester AC/DC, 18 ranges,
8 valve sockets, one meter. Ferranti Test Set, six
ranges, 7S millivolts, 3 volts and 30 volts. 3 amps.,
30 amps., 600 amps., with separate shunts for DC
tests, £18.10.0. Pye Signal Generator; ‘‘Trimeasy’

medium and long wave. One only. Impedance
matching Test Set; one meter, by Standard
Telephone Co.
L.R. BRIDGES, .05 to
100 ohms. G.P.O. LAB.-
RES. BOXES, as illus,
10 to 4000 ohms and

20 to 8,000 ohms. MIRROR

GALVOS.,, reflecting sus-
pension by Sullivan and
Tinstey, with scales. SI1E-

MENS High Speed Relays,
new fine work. Complete
range of small relays. G.P.O. vertical circuit test
Galvos., 35/-. A few Bridge Meggers with decade
10,000 ohm res. boxes, all need reconditioning.
RADIOGONIOMETER Direction Finders and
Morse recording tape inkers. Elliott Testers,
0-3 amp., moving coil with rheostat in case, 55/-.
TRANSFORMERS. 3kW Metvick, SOcy. 400v.
to 600v., £9.10.0. kW Powquip, SO cy. 250 volts
to SO volts 20 amps., £9. 500 watt Foster, 50 cy.
440 volts to |10 volts 5 amps,, £4.15.0. 150 watt
Foster, 400 cy., 230 volts to IS volts 10 amps.,
€2.15.0. S watt H.T. Test Transformers, 110/220
volts to 1,000 volts S m.a., 10/-, Current trans-
formers for meters, Various sizes in stock.
CRYSTAL SETS. All varia condenser tuned and
tapped A.T.J. and with semi-perm. detector
enclosed. B.B.C. Blackbird is pocket size,
39/6. The Wall Nut is G.P.O. type for table
or wall, polished, 42/-. Sherman Tank has metal
cover, 45/-. Mark Il Het. is converted ex
W.D. wavemeter, 55/-.
BUTTON MICROPHONES. One inch diam.
solid brass body, mica diaphragm, centre con
tact ; as used by G.P.O., 2/6. Postage 6d. High
ratio transformer, 4/6.
AUTO SWITCHES, magnetic trip thermal
delay, 10 amps., double or triple pole, 25/-. 250
amps., £4. Battery auto cut-outs, 8 amps. 6 volts
or 12 voits, Lucas 10/6. Contactors and other
autos quoted for.
SWITCHES. G.P.O. Lab. Switches, D.P., fine
job, up to 10 amps. reversing, 4" base, 7/6. Knife
A and E type, single pole C.O., 1/6. Double pole
On-Off, 1/9. Double pole C,O., 2/6. 100 amp.
S.P. with fuses, 22/6. 200 amps., 40/-. S amp.
ironclad tumbler, 2/9. Linked tumbler, S amps.
2/6. 10 amps., 3/2. Multi-contact R.I. 7-stud
S amp. on ebonite panel, teak box base, 41" x 43",
7/6. Lucas 6-way lever handles in line with box
back, 3/-. Ditto 8-way, 3/9. 6-way push button
A.M, 2/9. Rotary Hart snap switches, 2-way or
On-Off, 10 amps., 4/~ ; IS amps., §/-.
MOTOR PUMPS, We can give Immediate
delivery of the famous Stuart Turner 12-volt
D.C. motor pumps; 120 galls. per hour, 84/-.
Same type but for A.C. mains, 136/-. Pumps
only : R type twin-piston rotary for } h,p. motor
drive, £3.5.0. Aquarium aerators, £5.
FIXED CONDENSERS. 2 mfd., 250 volts
smoothers, metal case? G.P.O., 2/6. Dubilier
& T.C.C. .25 mf., 230 volts, 2/~. H.T. Mica 4,000
volts, 25 mf., 10/-. 2,000 volts, | mf., 10/6. B.}.
oil-fil ed, 6,000 volts, | mf., 35/-. 4,000 volts,
2 mf., 45/-,
CONDENSERS. Ultra Short
Wave variable air condensers.
# 16 m.mfd. Trolitul insulation ball-
bearings. Surplus to a Govt,
contract and new, 5/-.
RHEOSTATS “AETNA "
panel switch rheos. to 4 chm and
off, 6 volts 3 amps,, with bulb in knob, 2/6 each,
postage 6d. Slider rheos. for all currents ; heavy
grid 40 amp. 10-stud controt, 240 volts to 45 volts,
337 16 x 147, £5.10.0 ; smailer for 110 volts to 45
volts, £3.10,0. Pitkin Lab. rheos., circular 8" glass
front, 50 ohms 2 amps., 35/-.
Please include postage for mail orders.

ELECTRADIX RADIOS

214, Quesnstown Road, Battersea, London, 8.W.8
R Telephone MA Caulay 2159 ——
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T QERVICE with a Smile.”—Repairets ol ail
types of British and American receivers;

cosl rewingds; Americau valves, spares, hine
cords.—F.R.1., Ltd.,, 22, liowland 8t., W.l.
Museum 5675. [1575

AINS transformers service, repairs, re-

winds, or construction to specitication of
any type, competitive prices and prowmpt ser-
vice,—Sturdy Electric Co., Ltd., Dipton, New-

vastle-upon-Tyne. - [3084
CCURATE radio rewinds, mains tirans-
formers, fields, op. transformers, etc.,

and all loudspeaker repairs.—Souihern Trade

Services, 297-299, High Su., Croydon. (2882
l{EI’AIRS and rewinds 1o runsforiers,

motors, converters, hair Jr electric
shavers, vacuum cleaner motors, etc.; trahs-

formers manufactured to specification; prompt
and efficient service.—Valradio, 57, Fortress
Rd., lLondon, N.W.5 Gulliver 5165 [3112
1 EWINDS mains transformers. field coils and

chokes, high grade workmauship, seven o
ten days’ gielivery; new transfurmers manufac-
tured against Govermment contracts. _ Metro.
politan Radio Service, 1021, Iinchley Rd.,
Golders Green, London, N.W.11. (2603
MAINS transformers rewound, better than

new, return of post service most common
types; machine layer wound, interleaved and
impregnated coils on bakelite formers, up to 270
watts, £1, post paid, c.w.o. or c.o.d. (trade
enquiries subject); specials quoted by return;
replacement bgbbins for most popular makes,
15/6, post paid (state inside core sizes and
valves when in doubt).—Radio Services, Field

8t. Works, Blackpool. R.T.R.A. Service mem-
bers. Tecl, 1774. (3128
EGALLIER’S, Ttd.—" Service with =»
guarantee.” If you cannot get your

receiver serviced, let American specialists d.
the job; firstclass workmanship only; special
ising in Air-King, Belmont, hallenger, Det

rola, deWald, Emerson, Ferguson Garod,
IInlfu-rallgr. . Hammerlund, MeMurda,  Mid
west  Majestic, Pilot, Philco, Sparton, etc..

alsu any Hritish set. Remember, for 15 years
we have handled as distributors American re.
ceivers; this is self-explantory; sa.e. wilh
all enqulries.—l)oglallier‘s Ltd., 9. Westbourn.
Court, .f.ondon, W.2, (2999
. MISCELLANEOUS
IME  recorders.—Write for particulars.—
L Gledhill-Brook Time Recorders, Ltd., 84,
Empire Works, Huddersfield. {2419
CllASSIS trans. shrouds, clips and many other
fittings quickly made on A.A. benders:
accurate and inexpensive.—Details from A.A.
T'ools, IQ:I“. Whiteacre Rd., Ashton-u.-Lyne.
I{UBBI;R stamps made up to your speciai
requirements aod desigu, typical ex.
ample, stamp showing name, address and pro-
1ess}op; 9/6 post free.—V.E.8., Radio Ilouse,
Ruislip. (1884
NGINEERING company in llertfordshire
will be glad to receive particulars of
patents and.mventions for post-war develop-
ment, espeeially instruments or artieles of
hghl,.engmeering character; ample financial
teehnical and manufacturing resources avail.
able.—Box 3222. (3093
ANUFACTURERS!!! — Radio wholesaler
wishes to increase regular stock lines by
the addition of new types of radio produets.— i
Will manufaeturers please send full particu-
lars to Box 3209. [3025
TUITION
I EARN Morse code the Candler way.—See |
4 advertisement on page 29. [1292

"~ For five years the war has prevented A
our giving joy to the many who ap- :

preciate good workmanship,

are nearing the time when, once

again, our cabinets will be a

to beautify your home.

-

F. W. EDWARDS

Precision Woodworkers,
18 NORMAN® BUILDINGS, CENTRAL SQ., LONDON, E.C.1. Clerk. 7460

| RAl)iploma;

Wiz
LIMITED. } IPSWICH RD.,

WIRELESS WORLD

1JO vraimng.—1°.M.G. exams. and 11K,
prospectus {rem — ‘Pechnical
| College, Hull. {0651
| l{t\“l() kngineering.—''elevision and Wire-

less Telegraphy, comprehensive postal
courses of instruction.—Apply British School

| ot Telegraphy, Ltd., 179, Clapham Itd., Loon-

don, 8.W.9 (Estd. 1906). Also instruction at
school in_wireless for H.M. Merchant Navy
and R.A.F. (924y
WIRELESS Training, marine radio officers,
air radio officers and radio mechanics,
prospectus. -The North-Fastern . School of
Wireless, 69, OUsborue Rd., Newcastle-on-Tyne.
Estab. 1911. Tel. Jesmond 1356. 150 typi
cal P.M.G. techmical questions, 10/-;
tion any 20, £1/ .
o EN(:INEI-}I{H\(; Opportunities ™ free
112 - page guide to training for
A M. I Mech. I, AMIEE, and all branches
.of engineering and building; full of advice for
expert or novice; write for free copy and make
your peacetinie future secure.—B.1.gT. (D.pt.
387B), 17. Straiford Place, London, W.1,
A POSTAL training it electnical engimeer-
ing—power or radio; individual corres
potdence tuition by highly qualified” engineers
with wide teaching ami technical experience,
Iletnentary or advanced course Preparation
for recognised examinations. Pre-service train-
ing specially arranged.—{. B., 18, Springtield
Mount, Kingsbury, N.W.9,
FPUIE Tuitionary Board of the Institute of
Practical Radio Engincers have avail-
able honte study courses covering c¢lemen-
tary, theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering; the text is suitable coaching
matter for I.P.R.I., Service-entry and pro-
gressive exams.; tuitionary fees—al pre-war
rates—are moderate. -The Syllabus of Instruc-
tional Text may be obtained post free from
the Secretary, Bush llouse, Walton Avenue.
Henley-on-Thates, Oxan, [1462
SITUATIONS VACANT
ACANCY exists in publicity dept. of radio
manufacturer for man with technical
knowledge and experience in the production
and printing of catalogues, brochnres, ete.
Full details of experience and salary required
0

to Box 3230.
OY wanted, one just left school preferred,
to work and train as recording engineer
in gramophone recording studid.—Apply in
own handwriting, giving particulars of educa-
tion, ete., to Box 3227 (3098
HEA\D foreman requirea for development
and semi-production of electronic tubes;
applicants must be fully conversant with the
nanufacture and processing of transmitting
tubes.—Apply, giving full details of experi-
ence, etc., to Box 3240. (3127
]’ EADING manufacturers in light electrieal
_J  engineering require a number of first-
class radio and television cngineers, preferably
with engineering degree, for post-war develop-
ment; applications will be considered from
prrsons available at the cessation of hostili-
ties.—\Write, stating age, full details of pre-
vious experience & salary required.—Box 3229.
JUST-WAR ?lans.—Radic manufacturer will
reservo valuable agency in certain areas
for ex-Servicemen and give every assistanee to
re-establishing business quickly.—In first in-
stance write, giving full detairs of your pre-
war business, etc., in confidence, to Box %,
c/o Victor Stewart and Co., Chartered Ac-
countants, 82, Victoria 8t., London, 8.W.1.

correc- |
(3002 |

-

2 | London

NOVEMBER, 1
44

J ESIGNER of specialised radiv and p.a.
| cquipment and electronic devices for Lan
cashire mannfacturers of optical and scienti
fic apparatus. Applicant shonld  onthuoe
pericnve in first place to Box 3184, {2949
} ADIO service manager requured for lagh-
class retail establishment; must be
capable of taking full control; permanent posi-
tion with good prospects; salary or salary
with commission; Beds district.—WTrite, stat-
ing full details of experience, Box 3228, {3100
\ ORKS manager to control design and pro
duction of electrical assemblies of pnblic
adtiress and inter-office lond speaker equp
| ment; 100 employees; Lowdon area; excep
tional prospects to the right man, who shonld
be gualified, proditction minded and under 3¢
years of age; salary £600 p.a.—Box 3225,
SITUATIONS WANTEO .
S'I‘UDENT {Austrian origin) requires posi-
tion in radio (or valve) tech. dept.; City
Guilds R.C.1I1.—Box 3235. (3107
l)l-lS](;Nl-lI{ with ready plans for post-war

| development radio  vommunication  and
test gear, seeks job with scope. -Offers Box
{3092

3221.
| EN(:INEEI{ (31), over 12 years' exper ence
of commercial sound recording appara-
tus, requires progressive post; available wheu
Iissential Work Order relaxed.—Box 3236.
HYSICIST, several qualifications, 22 years’
practical experience  electronics  and
vacuum technique, several patents and original
developments; wants rasponsible position.-
Write Box 1558, cfo White's, Ltd., 72, Fleet
St., 1.C4. [3162
S,’I‘UI)EN'I' Brit. I.R.E., age 40, some theo
retical and practical knowledge, and ex
perience workshop practice, inspection and
administration, offers services free one day
per fortnight, to gain experience, with view
to full time post-war employment.—Box 3247
TECHNICAL TRAINING

.M.LEE., City and Guilds, etc, on " No
pass—no fee ™ terms; over 807 successes.

For full details of modern courses in all
branches &f electrical technology send for onr
112-page handbeok, free and post free.—
B.L.LE'I. (Dept, 388A), 17. Stratford Place.
., W.1. {3033
Y REAT possibilities exist for technically
X qualified engineers, key men in wartime
and afterwards. 'Through the home-study
courses of The T.1.G.B. take a recognised engi-
neering qualification, such as A.M.I.Mech.E.,
A.M.I.%.E.. A F.R.Ae8., AMIChemE, C.
and G., ete.,

. in  which examinations the
T.1.G.B. students have passed 25 FIRST
PLACES and hundreds of passes. Write to
day for " The Engineer's Guide to Success ™
free—containing the world's widest choice of
engineering courses covering all branches, in
cluding ueronlutiqal, mechanical, electrical,
wireless, chemical, etc.
THE TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN, 82, Temple Bar House.
London, E,C.4. [1403
BUSINESSES FOR SALE OR WANTED
ANTED to buy, small electrical and radin
business in coastal town; one closed down
or neglected considered.—Box 3220. (3088
BOOKS, INSTRUCTIONS, ETC.
WEBB'S radio map of the world locates
any station heard, size 40x30in., 4/6,
post 6d.; on linen, 10/6, post {ree.—Webb's
Radio, 14, Soho 8t., London, W.1.
rard 2089.

Tel. Ger-
[9?47

TALLURGICAL [ ABORATORIES

for
but we ; I

vailable Non-corrosive

purposes.

Liquid Silver, Platinum and Gold

MICA, QUARTZ or GLASS.
Low melting-point SOLDER from 70°C.

A..D. Approved.

Agents for Australia: A. S. HARRISON & CO. PTY, LTD.
85, CLARENCE STREET, SYDNEY. 2

SLOUGH, BUCKS.

metallising CERAMIC,

Liquid FLUX for all electrical

TRADING ESTATE,
Phone ; Slough 20992

r
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HERLE’S gold in them thar hills—yes, old
timer, but where? Yesterday it was hit-and-
All too often the sun-bleached bones
of many a prospector were the solitary reminder of

miss.

ill-fated expeditions relying solely for success upon
intuition or conjecture.

But these are things of the past. Today modern
Science—in the form of Electronics—Ilargely elimin-
Gold-bearing reefs in Australia
—nickel deposits in Canada—oil pockets in Iran—

ates such hazards.

cven sunken vessels in the Atlantic—all are located
withalmost ridiculous case and made visible through
the magic of the electronic eye.

WIRELESS WORLD

e

Vit q&é/ o

Méa//s/

great part. Already, for example, it is being used
in the steel industry for heat treatment—doing
work in seconds that previously required hours.
And, more important, doing a better job with
greater uniformity.

Bricfly, Electronics is the science of setting
clectrons to work. The thermionic valve—in its
thousand and one diflerent forms—is merely the
means to that end. Every valve circuit requires
capacitors—often of special characteristics.  Qur
Research Engincers are already hard at work on
these problems—their wide experience is making a

cendeavour g 5

In every field of
Electronics is destined to pliy a

H. HUNT LTD - LONDON

substantial contribution to the
- , advancement of Electronics in this
] l
o gl gl country.
i -
=]
S:W. ;38 v ESTABLISHED
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Exide

BATTERIES
FOR RADIO

are playing their part in the
great national effort. They are
as indispensable to the pur-

poses of war as to those of peace

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED
Grosvenor Gardens House, Grosvenor Gardens,
London, S.W.1
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