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The **Flexilant ** Mounting of which
several varicties are illustrated here is
80 accurately made that its displacement
under load can be calculated to witkin
010" of requirements. The series is
designed to carry loads of from 1 to 45 s
per mounting and these may be arranped
with belt axis at 90° to position, or the
complete mounting may be inverted. The
mountings can be supplied with or withcut
holder and they can be arranged so tkat
two utilize the same bolt.

We should appreciate the opportunity of
helping wjth your vibration problems.

= H
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Testing Time

Ahead. ..

RECONSTRUCTION, as we now know too well, means something other than enjoyment
of the non-existent fruits of victory. The amenities of a world at well-earned peace
are not for us until we have replaced the ravages of war with the necessities of life anc¢
the realities of universal peaceful intent for victors, victims and vanquished alike.

That is speaking collectively . . . For oarselves, we learned much and progressed far in
the six years of ceascless toil, urged on by dire necessity and peril. Ve are not resting
now. We are still pressing on, pressing into the service of those engaged in rebuilding

the body and soul of a whole world the knowledge gained, the advancements
perfected, the skill and craftsmanship that outmatched the efforts

of our enemigs.

Kegd. Trade Mark

Sole Proprietors and Manufacturers :

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Deuglas $treet, Landon, S.W.1.

Advertisements 1

" Avo "' Electrical
Testing Instruments set a
standard by which other
mstruments are  judged.

THE UNIVER3AL
AVOMETER

THE “A%0"
ALL-WAVE OSCILLATOR
THE AVO”
VALVE TESTER
THE “ AVO™
TEST BRIDGE

THE UNIVER3AL
AVOMIN®R

THE D.C. AVOMINOK
THE “ AVO "
LIGHT METER
THE * AVO*
#XPOSURE MHTER
Etc., Kte

Catalogues on application.

PRECISION ELECTRICAL MEASURING INSTRUMENTS

"Phene : ViCrotia 3404/4

waana amaricanradiohistorv. com
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- assured o?_ a }onger i}.?e und

alt ’workmg cenditions. . ..

TlME SAVING IMPREGN INE HEBIUM

- Lo -

impregnation, should send for the HY-MEG Booklet * Stability in
Insulation ™. It describes fully how HY-MEG scientifically overcomes
roblems ansmg both in production and operation. Apply on Business Head-

e Executives in charge of the production of electrical apparatus calling for L J’
ig or Card and enclose 2d. to comply with the Control of Paper Ordwrs. -

"LEWIS BERGER & SONS LTD., (Established 1760) 35 BERKELEY SQUARE, LONDON, W.1
Telephone: MAYfair 9171

SPECFN I

,,,, J

[ DELAFLEX,

= SLEEVINGS DELAF‘EX caumso BE supmeq 7

WITH METAL SCREENING IF DE‘IRED :

W Bave Insulation ﬂmueﬁ

IMPERIAL HOUSE«84 REGENT STREET+ LONDON W | - TEL REGENT 290i

WasAAL amaricaaradiahictan oo,
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U.IL.C. Fixed Ceramic
Pot and Plate Capacitors
have been primarily developed i »
for use in transmitter circuits. Made onlv from tke

bighest grade raw materials and subizcted ®o the mos: c ER A M l c
rigorous mechanical and electrical insection, their per- i :
formance especially with H.F. loads and high voltages is H‘ghy’\)o uage

unsurpassed. TYPE APPROVED. Fulldetilsonrequest.
CAPACITORS

UNITED INSULATOR COC. LTD.

Oakcroft Rd., Tolworth, Surbiton, Surrey.
Tel : ELMbridge 5241 (6 lines) Grams : Calonel, Surbiton

waann americanradiohistorvy com
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Redifon G. 32
transmitterfreceiver
for CW., M.C.W.,
Telegraphy and
Telephony

|

REDIFON G.32

A General Purpose
Communications
Transmitter|Receiver

HIS compact, portable transmitter/receiver has

been specially designed and manufactured by
Rediffusion Ltd. to fulfil the wide demand for this
type of instrument in Colonial, trawler, police, geo-
graphical research, and harbour communications using
C.W., M.C.W., Telegraphy and Telephony.

The transmitter covers 4 to 16 m/cs. (75 to 18.75 metres)
in two bands, employing an electron-coupled oscillator
operating as an oscillator frequency doubler. The receiver,
a very sensitive set with a crystal gate, three I.F. band-
widths, beat frequency oscillator and other features, covers
from 150 k/cs to 20 m/cs. (15 to 2,000 metres). Power
can be taken from 24 volt accumulator batteries or
180-250v. 50 cycle, single phase A.C. mains, through
alternative power units.

The transmitter/receiver unit is contained in a single
robust stee! housing, finished to service tropical specifica-
tions, 28 inches high by 21 inches wide and 12 inches deep.
The net weight of this unit is 130 Ibs.

This transmitter /receiver is available for almost immediare
delivery. Further particulars can be supplied on request.

REDIFFUSION Lid. .

Designers and Manufacturers of Radio Communication
and Industrial Electronic Equipment
SUBSIDIARY OF BROADCAST RELAY SERVICE LIMITED

CARLTON HOUSE, REGENT ST., LONDON, S.W.1 {

WwWwWW americanradiohictorvy com
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IN THE HISTORY OF

1946

5\“ \

| JULY

gugucnHT FOR TODAY

“In wnity i strangth’

oz /4&1 a/w/g as frequently announced

Rola - CELESTIoN

finally join forces in the interest of greater
Speaker Production for the Radio Rndustry
BRITISH ROLA LTD..

Georgian House, Bury St, St. James 's, 8. W.1.
Thames Ditton & Devizes.

CELESTION LTD.,
Kingston-upon-Thames,

Factories : Surrey.

CR3

D.C. Counterand Service
Tester. 3}” Diam. Moving
Coil meter. Long Scale
First Grade Accuracy.
Ranges: 100 mV,
2. 6, 60, 120 and 300
v.D.C.
I, 6, 60, 600 mA,
6 ADC.
50,000 Ohms, 2,000
in centre.

PRICE :
€5 0 0 list plus 20%.

ELECTRICAL

YE%?RS INSTRUMENT]
SPECIALISED Co., LTD.,
EXPERIENCE TORQUAY)



www.americanradiohistory.com

July, 1940 Wireless World. Advertisements §

'POINTERS FOR JDESIGNERS

THE X61M

An indirectly heated 6.3v. frequency changer of the Triode-Hexode type, the
OSRAM X6IM is suitable for operation up to 60 megacycles per sec. (5 metres).
Qutstanding features include :—

. High conversion conductance for comparatively low cathode current, improving signal
to noise ratio.

Signal handling capacity is such that negligible distortion is apparent up to 5 volts R.M.S.

on the signal grid.

Negligible ‘‘ pulling ’ when tuned anode oscillator is used, making ganging of tuned

circuits easy.

Control charac:eristic is designed to work in combination with KTWé!| as IF amplifier,

giving maximurm control on both valves with negligible distortion.

L B 4 4

A detailed technical data sheet is available on request.

Osram G6E.C Osram

PHOTO CELLS e ataohE gy TOBES VALVES

Advt. of The Genera! Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2,

wannny americanradiohistorvy com
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TECHNICA

"
s€ <A
DA
-3
sy made Cﬁ“‘cp& ove"a“ ° ‘YS ol
oreds T pw TR T e Yy
" e P\ O\'“ \o? 05
Lam \% “3“ce .\1‘“ ‘,e’c\ \‘Sw A 0 c:“S

ResO

O\Je\’ﬁ“ S“@\ 5 o\'\m ‘3 000 g* \b.

pundallec Ca\”c‘w
M g e
\lo"ce ns“‘f !
NS vee r2i20515 —_
G n mﬂ s yp / / price £6 |15s. (Subject)
oier NOW AVAILABLE

L GOODMANS |} EANCELOT -RD - WEMBLEY. ~ MIDDX

Cathode RayBi)scilloscopes INDI A
RADIO-AID LTD. WANTS BRITISH RADIO!

Electronic Engineers The Indian market offers unlimited
29 MARKET STREET, WATFORD, HERTS EXPORT opportunities to British

manufacturers.
—

There is a huge and urgent demand for
the following products :—

Wireless Sets, parts and accessories o
Amplifiers e Loudspeakers ¢ Micro-
phones e Gramophone Motors e
Intercommunication, Broadcasting
and Studio Equipment e Electrical
Goods e Sound Projectors, etc.

We offer you the resources of our vast and skilful
organisation with retail facilities spread all over India.

Excellent bank and trade references. Inter-

" ested to represent on exclusive basis and
13" TUBE, SELF-CONTAINED will carry stocks for distribution through
POWER PACK, TIME BASE dealers.

AND AMPLIFIER.
TypeSI. £27.0.0
Sole London Agents :

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

Please cable or airmail particulars to :—

ELECTRONICS LIMITED

CONNAUGHT PLACE, NEW DELHI, INDIA

L L

Cables : ** Radiowaves "’ Codes : *‘Bentley’s

WaAAL amaricanradighiciaon . oo
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METALLISED CERAMICS
for
Hermetic Seals and Soldered Assemblies

FREQUENTITE BUSHES

Photographs {above) actual size. | ~

Drawings not tn scale. 7 A \\
/7
aa\
' \LJ
/
4 7mn
7y ) . N
] o e - g,
METALLISED, G r. 9 Smem

o ! |
1
=5 7men |
R. 50636. R. 50728.
Code No. GCTBAOI.
Code nos. are those used in 1.S.C.Tech.C. K. 50764.

R 50650.
Specification No. R.C.L./330.11.
Code No.

GCTBDO1

PORCELAIN BUSHES

IYPE . A | B ¢c| o | E|F | c|
mms. | mms. mms. mms. i mms. ! mms. | mms.

|
‘ | | .
R.50734 | GCTBCO! | 203 | 76 | 3.8 ] 64 | 46 | 55 | 30 '
|

| l |
R.50768 | GCTBCOZ 203 | 12.7 3.8 6.4 | 4.6 5.5 5.1 |

|
| R.50769 | GCTBCO3 | 203 | 152 | 38 | 64 | 46 | 55 | 6.4
’ i

| |

|
| ‘ {
R.50770 ‘ GCTBCO4 38.1 {1 10.2 | 5.1 15.7 | 6.4 l 10.9 4.1
| |
k
[

8.9 15.2 5.1

Q. 2092 | GCTBCO5 55.9 | 12.7 | 6.4 25.4

1
‘ J. 1982 GCTBCo6 78.7 | 15.2 6.4 | 38.1 8.9 25.3 ’ 5.1

END FACE METALLISED

STEATITE & PORCELAIN PRODUCTS LTD. (B

STOURPORT-ON-SEVERN, WORCS. T’phone: Stourport Ill. T’grams: Steatain, Stourport.

www americanradiohistorv com
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In a world whose tempo is governed

by the radio wave, it is necessary to
think ahead.

Marconi engineers have an advantage

think quickly and to

in this — the advantage of a technical
background that takes in the whole
history of wireless communications.

In the reconstitution of old services
and the development of new ones, that
experience will be vital. On land, on
sea and in the air, in the future as
in the past, communications will be
linked with Marconi — the greatest name

in wireless.

ARCONI

the greatest name in wireless

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD

THE MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY LTD

ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2

\\\\\\\\\\“\W i/l

Wireless World

July, 1946

&

BRITAINS FOREMOST
L REPRODUCERS-

Keproducsis and Amplificrs L4,
WOLVERHAMBTON,

\\\\\ NSy

222

Now that Stentorian Exten-
sion Speakers are coming back
to the shops the pleasure of
listening again becomes com-
plete. just plug in one of
these superb permanent mag-
net speakers to your set and
you can enjoy its clean, pure
tone anywhere in the house:
sitting-room, kitchen, bed-
room, wherever you happen
to be. Supplies are still short,
but a Stentorian is worth
looking for. Ask your local
dealer about them.

s

3

\\\\\\\\\\\

g ROO

Uit

PRICES
N et ko™ 29/6
M ey 36/6
B e s L H26
B b o™ 29/6

/ ‘\ . ®
Meutorti;
I MOHIOT I

THE PERFECT EXTRA SPEAKER FOR ANY SET

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS.

wwan, americanradiohistans com.
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RADIO VAI.VES AND
CATHODE RAY TUBES

because of their

PERFORMANCE AND
RELIABILITY

CHARACTERISTIC CJRVES OF AVERAGE

MAZIDA VALVE PEN 25

THE ' FILAMENT CURRENT OF
THE MAZDA PEN.25 IS
EXCEPTIONALLY LOW: IT IS
ONLY [50mA.

ITS MUTUAL CONDUCTANCE
( Im=45mA V) B REMARKABLY
HIGH FOR A VALVE HAVING
SO LOW A FILAMENT CON-
SUMPTION.

WITH A 120 VOLT H.T. BATTERY
IT- HAS AN OUTPUT OF THE
ORDER OF 400mW.

THIS VALVE MAY BE USED AS A
REPLACEMENT FOR THE BVA. g‘I\J"
IN_THE CIVILIAN VAR TIME
RECEIVER,

L
ANUUE LURRENT-MILLIAMPS

i 2 =8
| == GRID VOLTS
-9 -8 -7 - 3 2 4 0

THE EDISON SWAN ELECTRIC COMPANY LIMITED @ 155, CHARING (ROSS ROAD, LONDON, W.C2
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Tell

CABLE ASSEMUELIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.) "8
50 Howardsgate, Welwyn Zard n Citv. Herts.  Tel. Welwyn Garden 3783/3929

Wireless World July, 1946
ing t'other from which!

There’s no difficulty in sorting out one from another when
cables and components are marked with Lasso ldentifica-
tion Tape. Lasso Tapes are self-adhesive, resistant to
water, oil, petrol and solvents, and tested fortensile
strength, durability and electrical resistance. Manufactured
on different bases — transparent film, cotton cloth — they
are printed with your own inscriptions at intervals spaced
to suit diameters and other measurements. Printing cannot
be erased. In 10 yard rolls, Lasso Tapes provide permanent
name tabs for containers, furniture, plastics and tools. An
interesting booklet is free on request.

LASSOPHANE ¢ LASSOVIC * LASSOLASTIC * LASSOBAND
LASSOTHENE ¢ LASSOTHYL * LASSOFIBRE

RAYMART DIALS AND KNOBS

Raymart precision dials are noted for their accurate
workmanship and non-reflecting satin finish.

TYPE TXJ. 2}” Dial, graduated 0-100 complzte with indicator.
TYPE TXD. 4 companion Dial to TX] with indicator, graduated 0-100.
TYPE TXW. 23 special Dial, without knob, but having solid metal
boss and intended for use with our slow motion drive and dial locking
device. TYPE TXO. 2}” Dial, graduated 100-0, with no skirt on
knob of this dial. TYPE SMD. We manufacture a slow motion drive
with dial cursor and locking device for use with the TXW, but it can be
used with any of the above dials. This drive works on the edge of the
dial by friction, and there is a dialJcursor and lock operating at the top
of the dial. KMNOBS. Black bakelite, with and without skirts.
Diameters 137, 2 &, 3".

NOTE : All Raymart products

. obtainable from — BERRY’S
. (SHORT-WAVE) LTD., 25

HIGH HOLBORN, LONDON,

CRAFT A CREED W.C.! (Phene: Holborn 6231)

48 HOLLOWAY HEAD, BIRMINGHAM |

TYPE SSTR. SQUARE LAW.
| Max. Capacity List Price
| 100 pF.. . ... £l 706
| 150 . ... £1:12:0

200, o i, emew £1:15:0
\ 2%, ...... ... £2:0:0
| 300 ,, .. £2:10:0

L SYDNEY S. BIRD & SONS, LTD.
Cambyidge Arterial Road, Enfield, Middlesex.

WAL amaricanradiobicton L oo
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ConTANER
Method of Assembly :

CERAMIC BUSHINGS

The holes in the metal con-
tainer should be plunged to
ensure proper seating of
the bushings. A ring of
flux-cored ~solder placed
round the bushing and
melted with a small soft
flame is better fthan the
use of a shaped bit.

Advertisesnents 11

COMPREHENSIVE EXPERIENCE PERFECTS

INSULATED SEALS

FOR HERMETIC

The extensive experience of Johnson Matthey in the pro-
duction of precious metal preparations for glass and ceramics
on the one hand, and in soldering and brazing techniques on
the other, provides a perfect background for these new types
of hermetic insulated seals for electrical components. These
include a standard range of low-loss ceramic terminal bushings,
metallised and tinned ready for use with soft solder. Heat
rasisting glass tubes with metallised and tinned bands can also
be produced for subsequent sealing with soft solder and
special bushings can be supplied to individual requirements.
Full details are given in J. M. C. publication 2470 which
will be sent on request.

One of the specialised products of

JOHNSON, MATTHEY & CO,

HATTON

73/83

LIMITED

GARDEN o LONDON . E.C.1I

wuwnny americanradiohicetory com
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EDXI.B |
|

¢ THE B g

S'E'R VI C

//// NS
DON’T MISS
A WORD OF THIS!..
YOU WON'T
WITH

The perfect pair for N
battery Radio sets |

THE CHLORIDE ELECTRICAL STORAGE CO. LTD.,‘

CLIFTON JUNCTION, NR. MANCHESTER

waann, americanradiohictarns com

Wireless World July, 1946

uction
neede

¢

If you were in any section of
Radio Communication during
the war pernod you are
almost certain to have been
introduced to S. G. BROWN
Headphones.
The excellent service they
rendered in winning the war
is now available to all radio
enthusiasts.
For quality reproduction and
maximum results on all
wavebands there are no finer
headphones.
Your Dealer can supply.
TYPE “A” p
Adjustable Reed Movement 57/6
23/-

TYPE “F”

Type “A™ Featherweight

Technical details of all S. G. Brown headphones
are given in Brochure * W."' Free on request.

VICTORIA ROAD, NORTH ACTON,

LONDON, W.3. Telephone : ACOrn 1174,

... hut the R.S. ‘“ UNIVERSAL FIFTEEN"’
will go almost any place & suit almost any circumstance

Unlike ships, you won't find the R.S. Universal Fifteen *'sitting pretty’’
in 2 bottle. But that's about the only place and circumstance it doesn’t
suit. Completely and easily portable and operating on any mains either
A.C. or D.C., and at all voltages from 200 to 250, the R.S. Universal
Fifteen s giving sterling service in all fields of P.A. endeavour_everywhere.
Supplies are, of course, a little easier now but we

still cannot build them fast enough to give

immediate deliver)'/—we promise however, not to

keep you waiting longer than possible. May we

send you full information and data on this * truly

portable *’ Portable P.A. Equipment ?

AMPLIFIERS

R. S. AMPLIFIERS LTD,, 2-4 HIGHFIELD ROAD, SHEPPERTON. MIDDX.
Tel. : Walton-on-Thames 1019.
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J~. THE COUNTERSIGN OF DEPENDABILITY N ANY ELECTRONIC EQUIPMENT
_ﬁ‘_vis

Tests Prove 1007 Longer Life

in this New Eimac 3-750A2

maode possible by:
NEW COOLER OPERATING PLATE
NEW NON-EMITTING GRID
NEW FILAMENT STRUCTURE

£l

{aals]e

-
b

I

Tiwo Eimac 3-750A2 Valves undergoing life tests
in the Eimac testing laboratory

GRID DRIVING POWER - WATTS

Repeated tests of the new Eimac 3-750A2 in the Eimac
laboratory show 100% longer life than previous models
operated under the same conditions. PO E O NEUTEWATIIS ]

This pnccedscn .l'fc CRPCCEATOVI Laygt] esult of continuing re- Typical of the outstanding perforniance of this new tviode s ity
search, culminating in this new version of the 750TL triode. high power gain. With $000 volts on the plate, the new Eimac
A g f Q 3-750A2 will deliver 2000 watts output with only 50 watts

mong its many new features are a new cooler operating driviug power, at a filate efficiency of 75%. (See akove chart.)
plate, new non-emitting grid and a new filament structure.

The new 3-750A2 is a power triode, interchangeable with the ELECTRICAL CHARACTERISTICS
previous model 750TL. and is but one example of the constant Filament: Thotioted fungsien
effort made at Eimac to furnisk better valves at lower cost. For © o Voltage . . .. ... = i @ = 7.5 volts
Surther information and complete engineering data on Eimac Culent s SN et Atameeey
A A X . Amplification Focter (Average) . . . . . . . . . 15
valves, write divect or contact Jyour nearest Eimac re/)resenmm'e. Direct Interelectrode Capacitances {Average)
Grid:Plate g Al el bl Ml A E e 5.8 uuf
Grid-Filament . . 3 . o @) = 8.5 wuf
Plate-Filament ., . . . . . . . - - B 1.2 wuf
Follow the leaders to Transconductance (15=1.0 amp., Ep=5000, ec= —100} 3500 umhos
Frequency for Maximym Ratings . . . . . . . . 40 me
et L

3

£S

vaw

EITEL-McCULLOUGH, INC., Dept, K, 1102 San Mateo Ave,, San Bruno, Calif,
Plant located at: San Bruno, California
Export Agents: Frorar and Hansen, 301 Clay §t.,5an Froncisco 11, Colifornig, Y, 5, A,

Authorised Distributors : BERRY'S (SHORT-WAVE) LTD,, 25, HIGH HOLBORN, LONDON, W.C.1,

i Slae wwWw americanradiohistorvy com
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The better they are made

the more outstanding the results

MADE IN THREE PRINCIPAL MATERIALS.

FREQUELEX. An insulating material of low Dielectric
Loss,for Coil Formers, Aerial Insulators,Valve Holders, etc.

PERMALEX. A High Permittivity Material. For the
construction of Condensers of the smallest possible
dimensions.

TEMPLEX. A Condenser material of medium per-
mittivity. For the construction of Condensers having a
constant capacity at all temperatures.

Bullers -

€¢l¢ //39 ‘;z

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, Laurence Pountney Hill, London, E.C:4. Phone: Mansion House 9971 (3 lines)

Telegrams : **Bullers, Cannon, London.’’ Manchester Office : 196, Deansgate, Manchester

AN OLD FRIEND RETURNS Pertrix
Batteries have emerged from the testing
ground of war as more reliable, more
efficient than ever before. You will
soon see them in the smart new
post-war pack shown above. It denotes
the finest battery for radio use yet made.

HOLSUN BATTERIES LIMITED
137 Victoria Street London S.W.I|

P.1.C

MAAAL aaaricaneadiollctan o oo
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AERIAL EQUIPMENT

Pyrex 34" strain insulator ..

&
" “ " :
.. shackle or egg insulator .....
Raymart Ceramic ‘““T’' insulator for
centre of dipole, etc, ......................

Enamelled wire, 14 s.w.g. per 100.foot cojl

Belling Lee, 80 ohm transmission line, per
b L IR S e —— B 6 LR 3 e Al

Co-axial cable with outer insulation, over-
all diameter 7/16, impedance 80 ohms,
per yard 5

TOOLS

CHASSIS PUNCHES, double-ended,
hardened steel for punching valve holes in
up td |6-gauge metal. Available in five
sizes :—

Diameter of hole 1}”, 13" ...

Diameter of hole 1, 3, §” ...

SOLDERING IRONS
Solon 968, round pencil bit 230/250 v.—
65 WATES il e it st £20327000007
Solon 964 oval tapered bit 230/250 v.—
65 WALLS! o4 robh o ErTatoo ol o o

COUNTER BORES—for cleaning chassis
for perfect earth connections, per set of
three,2, 4and 6 BA.................. s

ELECTRIC DRILLS. Wolf ** Quarter-
master "’ AC/DC  operation 230/250
volts, Takes up to }” drill, speed 1,800
R.P.M-  (Supplies very limited) ......... £7

SOLDER Multi-core, available in 16 s.w.g.
perlb.rsel........i

CRYSTAL CONTROL

(No permits now necessary for supply)
Q.C.C. mounted crystals to cover new
7 Mcfs and |14 Mc/s bands, also 58 and
28 Mcfs. A large selection of frequencies
available from stock... £

14 SOHO ST.,LONDON, W.1. Phone. Gerrard 2089 .

10s.

9s.

I5s.

I3s.

5s.

10s.

od
9d.
3d.

2d.
6d.

9d.

6d.
6d

od

4d-

2d.

0d,

6d.

Advertisements

and all

components

carry

UNCONDITIONAL GUARANTEE
s ne s e e
OF SATISFACTION
A Y

TRANSMITTING VALVES
Standard Telephones 5B/250A—(807)

Beam power amplifier .................. £1 10s. 5d.
Standard Telephones 2V/400A—(866-
866A) Mercury rectifier.................. £l 7s. 6d.

Standard Telephones 4274A Full-wave
vacuum rectifier, 5V, 2 amps, 1,000v.

200 ma. o, £1 0s. 0d.
Standard Telephones 4074A (RK34)
double triode ......................... £1 10s. 0d.

Leaflet showing full range of Amateur transmitting
valves made by Standard Telephones available on
request.

VALVE HOLDERS
Transmitting type for 813-5C/100A ..... . 12s. 6d.

Transmitting type for 803 . 12s. 6d.
Acorn Ceramic (U.S.A.) . 2s. 0d.
Button Ceramic ........... Is. éd.
Large Loctal (for EF5Q) 3s. éd,
Retainers for EF50 5 Is. 6d.

Full range of all normal British and U.S.A. holders in
stock.

TECHNICAL BOOKS

We carry a varied selection of informative and ap-
proved text-books, such as :—

Foundations of Wireless (Scroggie) ....... 7s. 6d.
Short Wave Radio (Reyner) ............... .. 10s. 6d.
Radio Laboratory Handbook (Scroggie) ... 12s. éd.
First Course in Wireless (Decibel) ........ 2s. éd.
Radio Valve Manual (Bernards) 3s. éd.
Wireless World Valve Data . o 2s. 0d.
Thermionic Yalve Circuits (William .o 12s. 6d.
Radio Reference Handbook (Babani) ...... 10s. éd.
Thermionic Valves in Modern Radio

Receivers (Wites) ...................... .. 8s. 6d.

Write, phone or call—
Qur shop hours are 9 a.m. to 5 p.m.
(Saturdays 9 a.m. to | p.m.)

1 wwnny americanradiohistory com
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The engineering resources
which produced hundreds of
millions of Erie components
for war-time needs are now

at your setvice.

May we

advise you, quote you, or
send you samples ?

ERIE

RESISTOR LTD.

CARLISLE ROAD, THE HYDE;,
LONDON, N.W.S.

Telephone :

Colindale 80! 1

FACTORIES : London, England
Toronto, Canada e Erie, Fa., US.A.

NEW
GOLDEN

10 inch
LOUDSPEAKER

During the last six
years hundreds of
Wharfedale Golden
Units have been
supplied, and are
still being supplied,
. = to the B.B.C. and
Speech Coil 3 or 15 ohms. G.P.O. It was
impedance. PRICE 75/- selected by reason of
its level response. The new model is fitted with
precision die-cast chassis, improved spider, and
Alcomax Il Magnet increasing the flux density
from 10,000 to 12,500. The price is only in-
creased by 5/-.
Made and Guaranteed by

WHARFEDALE WIRELESS WORKS

NEW ADDRESS :
BRADFORD ROAD, IDLE, BRADFORD.

Phone : Idle 4€1, *Grams : * Wharfdel, Idle, Bradford.’

~M.R. SUPPLIES Ltd.—

offer only Radio and Elestrical Material of the utmost reliability. Prompt despatch.
Complete satisfaction assured. All prices mett.

ANODE CONVERTERS (Rotary Transformers). Brand mnew, perfect. Input
12 v. D.C., output 250 v. 126 m.a. D.C. RIight for all mobile radio and amplifier
work, 57/6 (despatch 1/3).

BATTERY CHARGERS, operation from 200/230 v. A.C. Charging 6 and 12 v.
accumulators at full 3 amps. Fltted mains voltage selector aud awltch for 6, 12 v.
and " off,” 2-pole fuses, pilot light and strong mains and battery leads. In steel
wall-mounting case, 8in. by 5in. by 5in. Employing 8.T.0. Metal Rectifier. Excellent
value, £4 10s. (desp. 1/6).

METAL BECTIFIERS by 8TC (Selenium). Allfor charging up to 12 volts at 1.5 amp.,
12/6 ; 3 amp., 22/6 ; 6 amp., 39/6 ; 10 amp., 48/6. These are all full-wave,
bridge connected. Suitable TRANSFORMERS, all with tapped primary, 200/250 v
Sec :—7, 11 and 15 v. at 2 awips., 20/-. BSec.:—8 and 14 v. at 3 amps., 32/6
Sec. :—b5, 12 and 17 v. at 6 amps, 49/6 (desp. 2/-). These can be sold separately.
POWER TRANSFORMERS :—With tapped primary, 200/250 v. All layer wound,
interleaved and constantly rated. Bec.:—350/0/850 v. 120 ma., 4 v. 5 a., 4 v. 2 a,
39/6 (desp. 1/6). Sec.:—450/0/450 v. 150 m.a., 6.3 v. 42,83 v. 2,56 v. 3 a,
49/6 (desp. 2{-). We do not offer any " Cut-rated "’ transformers.

BIGNAL GENERATORS, We confidently recommend the mew BPL instrument
and have already supplled many of the large firms’ laboratories. Operatlon 200/250 v.
A.Q. Frequencles :—100/250, 250/650, 650/1,600 Kc/s. 1.6/4.5, 4.5/12, 12/30 Mc/s.
Accuracy 1 per cent. 1 voltin 10 chms. All ranges modulated to depth of 30 per
cent. by internal 400 c. Hil (oft switch pi ded). 6in, illumi d scale.
400 c. brought out separately. Double acreening, £21 nett. (desp. 2/6). Ex stock.
MEGGERS. The " Wee-Megger °’ by Evershed agaln in stock. Presaure 500 volta.
Range 0/20 megohms and inf. Bupplied with pocket and log books. £9 10s.
VENT-AXIA EXTRACTOR FAN3. A few of the very efficlent ' Silent 6 ** at the
pre-increase price. 220/250 v. A.O. Fitted weatherproof cowling. Easy to instal
consumption only 25-watts, £5 8s. 6d.

MILLIAMMETERS by Taylor. High-grade moving coll, 2{in. flush mtg. Deflection
0/500 mllliamps (can be deshunted for lower reading), 29/6.

VARIABLE RESISTANCES. Cressall wire-wound p'metera (or rheostats), 10 ohma
1 amp., with knob, 5/8. BLIDING RESISTANCES, {ully enclosed, 100 watt range:—
4 ohms 5 amps, 10 ohms 3 amps, 50 ohms 1.4 amp., 100 ohms I amp., 200 ohms
0.7 amp. or 400 obms 0.5 amp., any one, 27/6. Also 6 obms 10 amnpe (600 watts),
59/6 (desp. 8/-).

INSTRUMENT KNOBS, 140, with 2in. skirt, brass bushed with }in. bore, with 2 set
screws, 1/3 each, 11/9 dozen.

LOUDSPEAKERS. We only offer the superior types. Vitavox High-fidelity P.M.
models, with high-flux ticonal magoets, 12in. die-cast chassis, 15 ohme coils, the
K13/10(10 watt), £7. K12/20 (20 watt), £11 (desp. elther 5/-). The new Gramplan
7 watt, 9in. P.M. Bpeaker with either 2 or 15 ohma coll, 38/= (desp. 1/6). The ideal
upitfor horn-loading. PROJECTOR BPEAKERSB, largerange in stockforimmediate
delivery :—Vitavox 10 watt P.M. Unit (15 ohms) with 42ln. ali-metal round Horn,
£10 10s. (desp. 7/6). With 30in. all-metal square Horn, £8 17s. 6d. (desp. 5/-)
Unlts only :—Vitavox 10 watt, £6. G.E.C. 12 watt (with line transt.), £7 10s.
Reslo and Grampian 10 watt. £7 5.

For Callers only :—R.A.F. R1165 Receivers, in first-class condition, £15. Large
range of Electrie Clocks.

Please include sufficient for despatch where not stated.

M.R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1

Telebhone : MUSeum 2958

waanaLamericanradiaohistarns cam
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“ MASTERADIO " CAR RADIO RECEIVERS

Here at last s & car radio that gives you true *' consale y
quaiity, that brings the personality of each mumical
instrument right into your own car.

7-stage SBuper Heterodyne, Full A.V.C., special aerial
circait, eliminating the use of plug suppressors ; employ-
ing International Octal Type Valves—Medium and Long
wavebands, giving a high standard of selectivity and
sensltivity—large P.M. Loudspeaker, Consumption,
2 amps on 13 volts and 4 amps on 6 volts. Single bolt
fixing, remote control for dashboard fitting, Jlluminated
dlal with station names and wave band indication.
Individual designs for 6. or 12-volt equipment. Plated
steel case, finished attractlvely, gunmetal and ohrome,
slze 7in. x 64in. x 6}in., weight 10 Jbs. Can be used for
elther roof type, undercar, or telescopic type aerials.
When ordering please state voltage required.
purchase tax 85/9 (carriage and
PRICE 17% gns' packing 7/6 estra).
CAR RADIO AERIALS. Roof aerial, 22/6 ; Under car
aerlal, 21/- ; Telescopic aerial, 3-section, 23/6.

J Ranges : 19-50, 200-550,
ALL-WAVE COIL PACK and 1,000 to 2,000 metres

Bimplifies the building of a snperhet. Supplied complete
with trimmer and padaer 18 for use in
3-wave superheterodyne circuit. One hole fixing to
chassis. A fourth positicn is fitted to wave change
switch for gramophone pick-up. For use with 465 K/cs.
LF. Transformers. PRICE, complete with 38/6
dingrau of connections ............. rure ek

For

I.F. TRANSFORMERS, 466 K/ca. iron dust cores.
nse with all-wave coll pack. PRICE, 12/6 per pair.

HAND GENERATORS.—Complete with handle, 300 volta
80 mllliampa, 6 volts 2 amp. Dimensions: 7in. long,
9ln. circamference. Can easlly be adapted 45

for motor drive. ..c....ceiceeriiiinn i .

CRYSTALS.—Ex-Alr Miaistry, 500 K/ca.
Accuracy, .05 per cent. ..... ful e PRICB 29/6

ELECTROLYTIC CONDENSERS.—Tubular,wire end, 50
mid. 12 volt, 1/9. 25 mid. 25 voit, 1/9,™ 8 mfd. 500
volt, 3/3. Tubular tag end 8x8 mfd. 560 volts, 5/8.
6 mtd. 50 volt, 1/6.

|

1

“LINTONE”™ 5.VALVE MIDGET SUPERHET

CONSTRUCTORS KIT

Complete with eabinet, 16-50, 200-550 metres. Brief
specification : Frequency changer, 8 tured circuits,
465 K/ca., Ircn-cored L.F.s, 4-watt output, P.M. bin.
speaker and putput transformer, all valves, chassls,
practical and tbeoretical diagram, parts list, nuts, bolta,
wire and moderncabinet. Dimensions: 12in. x 8in. x 6in.
deep. Ready to assemble, 200/%50 A.C. 13% ns
PRICE (includicg purchase tax)...... g .
Case and packing, 10/- extra (refunded upon return
of case). Ovwérseas enquirles invited. __L
“METALAIR ELECTRIC
CLOCKS 7ia. diameter, 4in.
diameter dial,
200/250 volts, A.C. 50 cycles,
varioua colour sprayed steel.

PRICE 48/.. plus 10/8 pur-

chase tax.
Metal case, fAnish to resemble
plastic in varisus colours. FRICE,

5 2/[6, plus 11/8 purchase tax.
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R.A.F. PORTABLE TRANSMITTERS
Used, but In good condition. Containing a wealth of
valuable components, useiul t¢ the amateur, or can
easily be converted for use on amateur bands. Circult
diagrams, and parts lists supplied with each Instrument.
Each transmitter is complete with valves, crystal, Litz
wound colls, morse key, variable condenser, relays,
portable aerial, resistors, chokes, condensers and hand
tor, ete, (2 imate cost to f, ""”'59/6
£39). PRICE, lucluding postage and packing,
A8 ABOVE, but new and unused and gduumnued to
radiate. PRICE. including postage am
packing, T SeEE S FE00 £5'5'0

MARVELLOUS VALUE in ASSORTED PARCELS
VITREOUS WIRE-WOUND RESISTORS. 100 ohms
4 watts to 200,000 ochms 150 watts. PRICE, 12 IS
per parcel of 6, poat puid aee /
CARBON RESISTORS, 600 ohus 1/3 watt to 50,000 ohms

| 8 watts. PRICE per parcel of 2 dozen, post 6 '6
pald,..... o ek ]
BLOCK PAPER, OILFILLED, MICA and ALUMINIUM
CAN CONDENSERS. .1 mfd 350 volts, .5 mfd. 1,000
volts, .004 mfd. 4,000 volts, .02 mfd. 350 volts, 12/_
etc.. etc. PRICE per parcel of 1 dozen, post pald

VIBRATORS.—Mallory, 12 voit 4 pin, 8 velt 10/6
4 pin, 6 volt 6 pin. PRICE.... ...each

VALVES.—American types st B.0.T. controlled retail
prices : 12F6, 1HS5, 9/2 ; 1C3, 1N5, 2526, 35%5 11/-;
6Q7, 12Q7,128Q7, 11/7 ; JA7, 6F6, 6K6, 50L6. i2/10:
6A8, 14/-; 6L6, 18/3. British Manufacturers’ Valves
! at list prices. UUS, 11/-; TDD4, 11/7; AG/VPZ,
Vesl. B4z, T4, KTwei, EFso, 12/10:
X63, 14/-; ACGPEN, 18/3; DI dlode, lin, peanut
valve with holder, 8/-. Prices include Purchase Tax.
Please add 3d. per valve postage.
VALVE-HOLDERS.—Amphenol type, Inter tional or
British Octal, chassis mounting. Price 6d. each. British
| Octal, wafer type, 4d. each, 3/6 per doz.

A comprehensive range of all typea of vompounenta are
available at our showrooms. W& extend a welcome to

all our customers.

Dept. M.0. 66, 34, DSNABURGH ST., EUSTON RD., N.W.1.

Nr. Gt. Portland Telephone No.
st. Statlon ) Euston 8406 (5 iines.)

| LINAGLOW LIMITED,

WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 32, YORK WAY, KING’S CROSS,

B —————

There is a Westinghouse
metal rectifier to suit all
measuring  instruments
with fullscale deflections
of from 100 micro-
amperes up to 500 milli-
amperes.’ Full details are
given in descriptive
pamphlet No. M.R.3, a
copy of which may be ob-
tained from Dept. W. W,

LONDON, N.1

WAAMAE americanradiohistorvy com
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You can’t shake a Spire Nut

loose. A Spire fixing locks itself.
Whatever the assembly there’s a good
chance that the job can be done better

and quicker by Spire. Send us examples

/ &/ of your assemblies ; parts or drawings. In

about a fortnight we’ll show you how

\ you could do the job the Spire way — perhaps

» with Spire nuts or clips; perhaps by re-designing your
components so that the Spire device is part of

—— them — in which case you won’t need nuts at all.

THAT’S Fixed THAT!

Thisisatypicalcase of intelligent use of Spire fixing.
This was originally a spring clamp which was
screwed to its base with screw, washer and nut.
Now the clamp is redesigned to incorporate its
/% own Spire fixing, and the nut and washer have
disappeared. Apart from the saving in material
it is a much quicker and simpler assembly job,
the clamp is ‘zipped' on to the screw and

: 3 tightened firmly home. )
Designed as a fuse holder this fixing NS 1307 is
(Regd.) suitable also for securing any cable, rod or circular
equipment from }” to 4" diameter.
[ ] [ ]
*A BETTER way of fixing

Simmonds Aerocessories Limited - Great West Road - London . A Company of the Simmonds Group

WAL amearicantadiahicstan, caom.
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Proprietors:

Managing Editor :
HUGH S. POCOCK,
M.LEE.

Editor:
H. F. SMITH

Editorial, Advertising
and Publishing Offices:
DORSET HOUSE,

STAMFORD STREET,
LONDON, S.E.1.

Telephone : .
Waterloo 3333 (50 lines).

Telegrams :
+Ethaworld, Sedist, London."

A

PUBLISHED
MONTHLY

Price: 1/6

(Publication date 26th
of preceding month)

Subscription Rate:
ome and Abroad
20/- per annum.

ILIFFE & SONS LTD.

Radio and Electronics
36th YEAR OF PUBLICATION

——— JULY 1946

MONTHLY COMMENTARY .. .
Ex-R.A.F. COMMUNICATION RECEIVER

ELECTROMAGNETIC DEFLECTION.
By W. T. Cocking, M.ILEEE. .. .

SHORT-WAVE CONDITIONS. By T. W. Bennington

AERIALS.
By ¢ Cathode Ray "’

TEST REPORT—Sobell Type 615
WORLD OF WIRELESS . -
DESIGN DATA—(6). Differentiating Circuit. .
CONSOL.

By John E. Clegg
A.C./D.C. VOLTAGE DROPPING

UNEIASED.
By Free Grid 4% &

TOWARDS VALVE STANDARDIZATION..
LETTERS TO THE EDITOR
RANDOM RADIATIONS.
By * Diallist "’
RECENT INVENTIONS

Wireless World

Branch Offices:

COVENTRY :
8-10, Corporation Street.

Telephone : Coventry 5z10.
Telegrams :
* Autocar, Coventry.”’
211 BiRMINGHAM :
212 King Edward House,
New Street.
Telephone :
21
7 Widland 7191 (7 lines).
222 Telegrams :
** Autopress, Birmingham.’
223 MANCHESTER :
226 260, Deansgate, 3.
228 Telephone :
Blackfriars 4412 {4 lines).
231 Telegrams :
“ Jliffe, Manchester.”
233 GLascOW
236 268, Renfield Street, C.2.
Teiophone : Central 4857.
238 Telegrams : “Iliffe, Glasgow.”"
239 A
241 As many of the circuits and
apparatus described sn these
pages are covered by patents,
242 readers are advised, before
making use of them, to sabisfy
244 themselves that they would

nal be snfringing patents.

VIBRATORS - TRANSFORNERS - SWITCHES - (O/LS

‘Stratosil Sealed’
for EFFICIENCLCY

Wearite **Stratosil Sealed” Vibrators oper-
ate efficiently and with the utmost reliability
in all situations irrespective of climatic
’ conditions. They embody many features

exclusive to this type of component and

are available just now only for purposes

directly connected with the war effort.

STRATOSIL

Sealed YIBRATORS

f—— All stee! constructon —even
to the rivets — ensaring uni-
form expansion under ex-
tremes of temperature,

™~ Reed driving coil—wound on
a thalels Ided bhahhi IO
meet all climatic coaditions.

—— Metal can, sponge ri bber lined
—Acoustically and :lectrically
shielding the Vibrator.

Driving contact of nen-tarnish-
able precious metal —ensuring
stacting under the lightest of

.\ pressures and voltages.

Contacts ground almost to
optical limits.
[~ Stack assembly.. blica and

steel only are wsed

Base sealed by the WEARITE
STRATOSIL process,

i -

HIGH RD.TOTTENKAM N.I7
‘ ‘ TELEPHONE: TOTTENHAN 3847

aricanradiohistorv com
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The capital Sigma,
in mathematics, is a symbol
meaning °the sum of’

The Philips emblem,
in everyday life is a symbol meaning
the sum of expert design, skilled
workmanship and good materials.

PHILIPS

LAMPS - RADIO ° X-RAY * COMMUNICATIONS EQUIPMENTY
AND ALLIED ELECTRIGAL PRODUGTS

Al

I

PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 (tamh
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Price 1s. 6d.

Monthly Commentary

Radio Aids to Navigation

EVEN before the end of the European War
Wireless World began to press for immediate
international discussion of the problems that
must be solved before wartims radio developments
can be applied to peacetime uses. Perhaps we
should admit to more optimism than subsequent
events have shown to be justified, but as excuse
for our impatience we can plead that every branch
of radio is more or less affected by international
agreements. Development work cannot be carried
to the final stages without knowledge of at least
the frequencies on which the gear is to work.

At long last a beginning has been made. The
‘“ International Meeting on Radio Aids to Marine
Navigation’’ held in London from 7th to 22nd
May is, we hope, but the forerunner of many other
international gatherings in the near future. Though
the meeting was not empowered to make decisions
binding on the score of nations represented, its
deliberations have done much to pave the way for
later conferences with fuller powers. Congratu-
lations are due to all concerned, and especially to
those who conceived the idea—the Radio Board,
we believe—and to Sir Robert Watson Watt for
his able chairmanship.

Sir Robert’s summing-up showed that a good
measure of agreement has been reached on many
points. Radar naturally had most of the lime-
light ; the meeting was convinced that it would
be of very great value to navigation and for the
avoidance of collisions. The kind of equipment
envisaged would work on a wavelength not ex-
ceeding 10 cm—probably well below—with a Plan
Position Indicator as an essential part. Cheap and
over-simplified gear was thought likely to be more
of a danger than a help, while even ‘‘half-price
radar’’ would involve unwarranted sacrifice of
performance. The installation of *‘ passive’” radar
reflectors as navigational marks giving a charac-
teristic geometric pattern was approved, and it was
thought that there were occasions where responder
beacons would be useful.

Medium-frequency direction-finding on classical

principles was concluded to be likely to remain an
indispensable aid to the mariner for many years,
while shore-based short-wave D.F. is valuable for
rescue operations. The Consol system (described
elsewhere in this issue) gives us a good deal for
comparatively little.  Phase-comparison systems
were considered to be “‘ unrivalled in the accuracy
which they can offer in pilotage operations, but
suffer certain inconveniences at greater distances.”’
Pulse-timing systems ‘‘ fall just short of the exist-
ing phase comparison systems.”’ All these posi-
tion-finding systems would, of course, be used in
conjunction with, and not instead of, a P.P.I.

Position finding at very long distances was less
thoroughly examined by the meeting, and it was
admitted that knowledge on this subject was still
inadequate. The feeling was that services of this
kind should be shared with aircraft.

Preliminary International Discussions

In concluding his summing-up, Sir Robert
Watson Watt emphasized the preparatory nature
of the meeting, which he described as a sort of
pre-digestive apparatus for future conferences. But
the work of the meeting is none the less valuable on
that account; indeed, radio is now so complex
that a similar pre-digestive process might with
advantage precede all international conferences.
It is certainly a step in the right direction that the
radio technicians and organizers of the nations
have been able to discuss freely, both formally
and informally, matters that will have to be de-
cided internationally when the present antiquated
regulations are revised.

The shipowner must now be convinced of the
benefits that modern radio technique has to offer
him. Much has already been done by the Ministry
of Transport, who, with the help of the Admiralty
Signal Establishment, have taken energetic steps
to evolve and demonstrate mercantile marine radar
equipment. It only remains to prove to the ship-
owner that the new radio aids can pay for them-
selves in more economical operation of his vessels.

c
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B.F.O. TRIMMER

TUNING INDICATOR '

MASTER
SWITCH

WAVE-RANGE SWITCH

HE TR.AF. receiver Type
Ri155 was designed for
use with the companion

transmitter, the T1154, and at one
time provided all the radio facili-
ties needed in the air. Several
modified versions of the set were
produced, such as the RiissA,
R1155B, etc., but they all embody

Front view of the R1155, showing
the location of the communication
receiver controls and the power
plug.
cation receiver have not yet been
fully explored, but from the
behaviour so far the writer feels
confident that very little modi-
fication will be needed to satisfy

July, 1946

EX-R.A.F.

Type R1155 Described .

some of the redundant D.F.
components. Fortunately, these
circuits are quite independent
of the main communication re-
ceiver ; moreover, the removal
of the D.F. valves will result in a
considerable saving in L.T. cur-
rent.

As the highest frequency
covered by the set is only
18.5 Mc/s a converter will be
required for the 10-metre amateur
band, where the high sensitivity
and selectivity of the Riiss
should prove very useful. Its
use may well be extended to take
in the s-metre band also, though
the set’s narrow bandwidth, whilst
a great asset on all other amateur
frequencies, may prove a little
embarrassing owing to frequency
stability problems at both trans-
mitting and receiving stations.

Of the ten valves in the Ri155,
three are used in the D.F. circuits,
one is a ‘‘magic-eye’’ tuning
indicator and the remaining six

AR R
PINE  PINZ 2

o
0 © LET2
[ L'
Sy o =Cp
fo\— 7] L L, -
; °q Vi
L
‘e
w
o | @ T
R;th.'C, Ru Ryy CZY'[ Ris
=0y [ 4
R,
C e . . . . ToP
the same basic circuit in which a most requirements in this respect. cute—0>WE
sensitive and selective super-- One necessary modification 1is s AT R
heterodyne receiver is combined a standby switch for breaking the ”°“T”ﬁ.‘ﬁm b s EATERS @)
with  facilities—generally un- H.T. supply to mute the set ]
wanted for civilian ground use—  during transmission periods. This TRt B AL HEAERIA
LT ki MF. AERIAL

for direction finding.
Its potentialities as a communi-

will eventually be fitted when
space has been made by removing

waanaL amaricanradiahictan: oo
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dodifications for Civil Use

are in the main receiver.
functions are:

Wireless World

Their
signal frequency

COMMUNICATION RECEIVER

amplifier, frequency changer, two
L.F. amplifiers operating at 560
ke/s, a double - diode - triode for
second detector and output stage
and another similar valve for
AV.C. and BF.O. The B.F.O.
incidentally, operates at half the
intermediate {requency, e.g., 280
kc/s.

By omitting the D.F. circuits,
all the D.F. switching and the less
important receiver switching it is
possible to produce a reasonably
simple circuit showing its main
features. This is reproduced here
in Fig. 1.

Further simplification has been
possible by including the coils
for ranges 1 and 3 only, range 2
coils being the same design as for
range I, while those for ranges
4 and 5 are the same as for range 3.

The accessibility of all valves is a feature of the receiver.

The full coverage of these five
ranges is given in an accompany-
ing table.

When used in aircraft the R1155
can be operated on any one of
three different aerials. One is a

loop, another is a short fixed
aerial and the third is a long trail-
ing wire, which is let out only
when the aircraft is airborne.
The switching selects the appro-
priate aerial of these three for the
rouerel;  type of operation re-

Ris Rig Gy

1L
_"5___1-

POWER PLUG
PING

[Cas H
L ierd
¥Ry
Ry Cys Oy
a =(5, St
—V:;_ Rao  Cym
s Sy
(a)
=l "
]
Ry Tczs L}

=C,;

PIND

+HT, quired ; thus the loop
15 used for D.F., the
fixed aerial on ranges
I and 2, while the
trailing wire comes into
use on the lower fre-
quency ranges 3, 4
and 5.

I'rom the circuit dia-
gram it will be seen
that the two open
aerials feed into the
set via pins No. 1 and
No.2o0n the power plug
located at the bottom
right-hand corner of
the front panel. This
i1s  marked ‘‘ From

Fig. 1.
cuit diagram of the RIIs5 re-
ceiver. All the D.F. circuits are
omitted and coils for two of the

Simplified theoretical cir-

P84 Transmitter.” The
position of these pins
is as seen from the
back, where the iden-
tifying markings are to
be found. For normal
reception the No. 1
and No. 2 pins can be

joined together and

T taken to the aerial.

five ranges only included.

www americanradiohistorvy com

MY _ews  Thesimplified circuit



www.americanradiohistory.com

214

Ex-R.AF.Communication Receiver—
diagram is largely self-explanatory
although there are a few features
that might well be amplified.
For example, the tuned circuit
I.., C,, which is an LF. trap,
has been included in the R.F.
coupling on range 3 to prevent
any tendency towards instability
due to L.F. feedback via the signal
circuits when these circuits are
tuned close to the intermediate
{requency.

All the R.F. and I.F. coils have
iron dust cores with provision for
adjustment. In the signal cir-
cuits these inductance trimmers
are supplemented by small capaci-
tor trimmers, but in the I.F.
circuits trimming is effected solely
by the adjustment of the cores.
Furthermore, the I.T. couplings
are mainly capacitative, the coup-
ling capacitors being Ci4, Cy5 and

31°

The frequency changer oscil-
lator is a little more complicated
than usual, but it can be resolved
into a tuned anode circuit with
a loosely coupled grid coil. On
ranges 1 and 2 the circuitis parallel
fed and the associated R.F. chokes

Wireless World
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VALVE POSITIONS

Circuit Service Type

Position No.
A VRI100 R.I. Pentode
Vv, VR99 Triode-Hexode
A5 VR100 R.F. Pentode
\2 VRI100 R.F. Pentode
Vs VR101 D.D. Triode
Ve VRI101 D.D. Triode
v, VI103 C.R. Tuning

Indicator

Nearest
Funetion Commerecial
Equivalents
Sig. Freq. Amp. | Osram KTW63
Freq. Changer »  XG65
1st I.F. Amp. ., KTW63
2nd I.F. Amp. ,» KTW863
Det; A.F. Amp. » DL63
AV.C.; B.F.O. » DL63
Tuning Indicator » Y6l

are arranged to resonate just out-
side the low frequency end of their
respective bands. Not shown in
the circuit, but included in the
set, are amplitude limiting re-
sistors. These diflerent circuit
arrangements are adopted in order
to render the calibration as inde-
pendent as possible of valve
characteristics.

Associated with the audio stage,
V,, is a low-pass filter comprising

This view of the receiver shows
the position of the valves and
most of the larger components.
The annotation agrees with that
on the theoretical circuit diagram.

the capacitors Cy;, Ci6 and G,
and the inductor Lg Its func-
tion is to filter out interference
generated in the many electrical
devices fitted in an aircraft.
It has a cut-off at about 300c/s.

Although there is provision
for A.V.C. its use is optional and
dependent on the position of the
master switch, of which S, is
one unit. When in the extreme
anti-clockwise position, marked
“Q,” A.V.C. is inoperative and the
gain of the R.F. and LF. stages
is controlled by the amount of
negative bias applied by Ry
This bias is graded according to
the requirements of these valves

I.F.T.z \/3

\

AT
D.F. VALVE /!/<
VR 102 &

A Inm\ces
\ D.F. VALVE
\ ¥ 3 5 4 VR 99

V, crip coiLs

D.F. VALVE
VR 99

wwawnn amaricanradiahictan . cona
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outPut
TRANSFORMER

SCREENED LEAD
FROM

V, awnooe

'
OSCILLATOR COILS

VJ GRID CIRCUIT
TRIMMERS

Vz GRID CirRCUIT
TRIMMERS

OSCILLATOR
TRIMMERS 4
V, cRip CIREUIT cOILS V| crip clreulT cois

RANGES | 8 2

With the cover of the coil unit, which is below the chassis, removed the wavechange switches and all the trimming

capacitors are accessible.

by the resistance network R,
R,4 and R,, and is obtained from
the resistor R,, connected be-
tween the H.T. negative and the
earth line.

Ganged with R, is another
volume control potentiometer R ,,,
which functions on the A.F.
signal only.

When the master switch is
moved to the ** A.V.C.”” position
the gain of the R.F. and L.F. stages
is controlled solely by the A.V.C.
system, which has a standing
delay of approximately 13 volts.
The manual volume control then
functions on R,, only, R, being
put out of action by S,,.

A minimum bias of between 3
and 4 volts is provided by R,
but this is reduced slightly on the
high frequency ranges 1 and 2 by
bringing another resistor, R,;,
in parallel with it. This is effected
by S,;, which is part of the wave-
band switching comprising S, to
Sy inclusive. There are some
additional switches, not included

Inductance trimmers are located on the vertical side of the coil box, facing the front

panel.

in Fig. 1, for short-circuiting all of the master switch relate to
the idle coils in the signal and direction finding so we are not
oscillator stages. concerned with them here.

The remaining three positions When used in an aircraft the

RECEIVER CIRCUIT VALUES (FIG. 1)

Resistors Capacitors

1202 Ry, 2pF Cia) Cog

20002 Ry 4pF Csy

1,000 2 Ry, Ry, 15pF  C,,

1.2k R, 75pF  C,q (pre-set)

1.5k2 R, 100pF Gy, Gy, Cyy

2k Ry 200pF G, Cyy, G4y Cyy "

22k2 R,R,, Ry, Ry 300 pF  Cyy, Gy, Cpyy Couy Oy

10kQ % 537pF  Cy

22kQ Ry R, Ry, Ry, Ry, Ry, 600 pF G,

27kQ2 R, Rg Ry, Rig Rap Rag 0.001 uF C,, Cgs, Cayy Cgo

30k e 1,600 pF C,q

56k2  Rg, Rip, Ragy Ry 0.002 uF C,

100k2 R, Ry, Ry, Ry, Rag 0.004 uF Cyq

150 k2 Ry, Ry 4,550 pF Gy

470 kQ R, g,(l);0 %F 815

IM2 R 05 pF Gy

2MQ  Ray 0.1uF Gy Co Co Cior Cior Coov Cans
| 23 Cags Cazs Cass Cazs oo

Potentiometers 2.5 uF - 3 T

50k Ry 4 pF" Gy

500k R, Tuning Gang. C,, C,, Cy4

www americanradiohistorv com
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Ex-R.A.F.Communication Receiver—
R11355 obtains its working voltages
from a motor-generator, but for
fixed station use a conventional-
type mains supply unit is more
practical.

This unit must give about” 4
amps at 6.3 volt L.T. and 230
volts H.T. at between 60 and
70 mA. As the audio output is
for headphones only it might be
worth while to include a power
output valve for operating a loud-
speaker.

A saving of about 1.9 amps can
be made in the L.T. supply if
the three D.F. valves are re-
moved. There will be no corre-
sponding saving in H.T. current
as these valves are virtually in-
operative until the master switch
is turned to one of the three D.F.
positions.

The circuit diagram of a power
unit found suitable for the R11s5
1s given in Fig. 2 and it includes
a small tetrode for loudspeaker
operation. Provision is also made
for using headphones when re-
quired.

If a metal chassis is used for
this power unit some precautions
must be taken in its construction.
In the receiver H.T. negative is
not connected to the chassis as
usual, but has the bias resistor
R,, interposed. Thus if H.T.
negative is joined to chassis in
the power unit and the two chassis
accidentally touch each other this
resistor will be short-circuited.

The three smoothing electro-
lytic capacitors C;, C, and C;
should be, therefore, either the
waxed cardboard type or if
assembled in metal cases be of
the pattern in which the metal
case is not connected to either of
the capacitor leads.

It will be seen that two re-
sistors, R; and R, are used in
parallel for the grid bias supply
to the KT63 valve. This is an

WAVE-BAND COVERAGE

Wireless World

expedient adopted to enable
standard resistors to be employed
as the optimum bias resistor
value for this valve is 420 ohms.
As shown in this circuit the
input for the KT63 is taken from
pin No. 6 on the power plug in

July, 1946

A simple form of tone control
consisting of C; and R; is also
included.

Acknowledgment is due to the

Fig. 2. Circuit diagram of a power
supply unit for operating the R1155
from A.C. mains.

[PIN5 o, Provision is made
3 lvms for headphones
1158
RECEIVER 19m B and loudspeaker
PONERPLUG | reception.
| PIN 3=y
Ji
the Riis5. This joins to the Controller of H.M. Stationery

secondary of the telephone trans-
former, which in the writer’s
receiver has a ratio of approxi-
mately 1 to 1. It is to be found
on the back of the front panel,

POWER UNIT CIRCUIT VALUES

(FIG. 2)
R, 25kQ}W
R, 5kQIW

R, 25 k2 var.
R, 100Q2iW

Ry 6800Q1W
Re 1,20021W
C, 0.01 uF

C, 25 uF (25-V wkg.)

C, 16 uF (450-V wkg.)
C, 8 uF (450-V wkg.)
Cg 8 uF (450-V wkg.)

between the B.F.O. switch, S,,
and the spindle operating the
wavechange switches and can be
identified by the reference num-
ber 10K/121309.

This may not be the ideal
method of connecting a power
amplifier stage but it seems to be
quite satisfactory
from the perform-
ance point of view

and has the advan-

Wavelength tage that no- modifi-

Bange Frequency (Metres) cation will be needed.

1 18.5 Me/s— 7.5 Mcfs 16.2-40 1be) Arsickumagtris

2 7.5 Mc/s— 3.0 Mc/s 40-100 included to prevent

3 1,500 ke/s —600 kofs 200-500 the grid of the KT63

4 500 ke/s —200 ke/s 600-1,500 being ‘‘left intheair”’

5 200 ke/s ~ 75 kefs 1,500-4,000 when headphones are
n use.

waana amaricanradiahicton, oo

Office for making available tech-
nical literature giving circuit
details and component values.

RADIO MATHEMATICS

HOUGH radio demands more

mathematical knowledge than
most other branches of electrical
engineering it is a fact that students
of the subject—and many whose
student days, in the ordinary sense,
are long past—often lack a sufficient
mathematical background. A book
just issued by our publishers should
go a long way towards remedying
this state of affairs.

In ‘‘ Basic Mathematics for Radio
Students’’ * by F. M. Colebrook,
B.Sc., D.I.C., A.C.G.I., of the
Radio Division National Physical
Laboratory, the basic ideas of
algebra, geometry and trigonometry
are explained with a sympathetic
understanding of the beginners’
difficulties. While even very ele-
mentary matters receive attention,
the principles of more advanced ele-
ments are treated in considerable
detail.

\While the book is written with the
radio application in mind, it is al-
most equally helpful to students of
other subjects, for these radio ap-
plications are in the main confined
to the last chapter. The major part
of the book deals with purely
mathematical ideas.

“Pp. 270+X : 77 figs. Published by lliffe and
Sons, Ltd.,, Dorset House, Stamford Street,
London, S.E.1. Price 10s 6d.
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ELECTROMAGNETIC DEFLECTION

Television Line Scanning Amplifier

LTHOUGH it is employed

in nearly every television

receiver, the electromagnetic
line-scanning system has received
very little theoretical attention, if
the published papers on the
subject are any guide, and it is
quite difficult to obtain reliable
information about it. Most
articles on it, and most textbook
references to it, are of a purely
descriptive character, and many
are either incomplete or in-
accurate. A notable exception is
Jofeh’s paper.!

+HT.

DEFLECTOR
colL

INPUT

i

Typical line scan output
stage.

Fig. 1.

There are many possible circuit
arrangements and even modes of
operation for the same circuit.
1t is not possible to treat them all
in a single article, and the present
discussion will, therefore, be con-
fined to the commonest practical
case of a tetrode or pentode
amplifier feeding the deflector
coils through a transformer. The
basic circuit is shown in Fig. 1,
and it is assumed that the valve
is supplied with a substantially
perfect saw-tooth voltage input
wave. This can be generated in
any conventional saw-tooth c¢scil-
lator.

By ‘‘ substantially perfect” is

! “ Electromagnetic Time-Base Amp-
lifiers, "’ by L. Jofeh, Journ. Instn. El.
Engrs., September 1939.

By W. T. COCKING, M.LEE.

meant a wave in which the
voltage rises linearly with time
during the 84 psec allotted to the
scan in the present transmission
system and falls back again
during the 14.8 usec allotted for
the fly-back. The precise wave-
form during the fly-back need not
be specified at this juncture.

The requirement is to produce
a similar current wave in the
deflector coils. The theory usually
given is based on a Fourier
analysis of a saw-tooth wave into
a series of harmonically related
sine and cosine waves. On this
basis it is shown that the fre-
quency response of the circuit
must extend up to 20 times the
fundamental, or 10kc/s to
200 ke/s.  Over this range fre-
quency and phase distortion must
be very small. As a result it is
often stated that special materials
are needed for the transformer
core. X

Now this does not agree with
practical experience. It is not
difficult to secure a linear scan
and an adequate fly-back time
using ordinary silicon steel for
the transformer core. In actual
fact, frequencies much greater
than three times the fundamental
need not be considered.

The misleading results obtained
from the Fourier analysis are
caused by the over-idealization

AMPLITUDE

111

!

LA

commonly the form of Fig. 2 (b)
is adopted. This has a finite fly-
back time, and consequently the
higher harmonics in the series are
of smaller amplitude and of less
importance. However, the abrupt
changes at the start and end of
fly-back still give rise to very high
frequency components.

In practice the saw-tooth wave-
shape is much nearer Fig. 2 (¢).
The corners are rounded and very
high frequencies are absent. The

practical wave during fly-back is

roughly that of one-half cycle of
a damped cosinusoidal wave. As
the fly-back time is 14.8 usec,
the time of one-cycle is 29.6 usec,
so that the ‘ frequency” is
33.8 kc/s.

It is much simpler, however, to
abandon all thoughts of frequency
and to consider the circuit in terms
of a combimation of inductance,
capacitance and resistance acted
upon by unit impulses or linear
currents at the appropriate
intervals.

The circuit of Fig. 1 has the
equivalent of Fig. 3 (a) in which
E, and pe, represent the A.C.
resistance of the valve and the
equivalent grid voltage ; », and 7,
represent the series resistances of
the primary and secondary of the
transformer while L, and L, are
the primary and secondary in-
ductances and M is the mutual

VUL

TIME ~—»
(a)
Fig. 2.

(b) ()

Perfect saw-tooth waves with zero (4) and finite (b) fly-back times.

A practical saw-tooth wave (c) is linear during the scan but curved during
the fly-back.

of the saw-tooth wave. The
analysis is often based on the
perfect saw-tooth of Fig. 2 (a)
with zero fly-back time. More

wwWwW._americanradiohictorv com

inductance between them. C,and
C, are the total primary and
secondary circuit capacitances,
and R, represents the core losses
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with any additional shunt damp-
ing included. Ly and Ry are the
inductance and resistance of the
deflector coil itself.

By well-known transformation
theorems this circuit can be
redrawn in the form of Fig. 3 (),
which is an exact equivalent of (a).
Here the valve is represented by
the constant current generator
gmeé, where g, is the mutual con-
ductance. R, is equal to R, and
R, in parallel. The ratio of
primary/secondary turns on the
transformer is denoted by » and
k = M/+/L,L, is the coupling
coefficient.

For a period of time which we
shall denote by #,, and which is
actually 84 psec for the present
standards of transmission, it is
required that the current through
the coil Ly shall change linearly
with time. The magnitude of the
change of current depends on the
deflector coil design, the tube and
its operating voltage. With a
value of 3 mH for Ly the current
change is often about 0.6 A; we
shall denote this current change
by I and the current at any
instant of time ¢ by ir. Ounly
times during the scan are of
interest at the moment, so that
t is limited to the range of values
from ¢t = oto ¢t = ¢,.

If the scan is to be linear the
coil current must be

L= 1I t/tl + Il
where I, represents any uni-
directional unchanging current
through Lp, and it is necessary
so to design the circuit that this
is achieved or very nearly so.

In order to simplify matters it
will be assumed that in all cases
the current taken by C, the
secondary circuit capacitance, is
negligible compared with the coil
current 71 and that the effect of
¥, 1is also negligible. This is
usually true in practice and it
enables the circuit to be simplified
to the form of Fig. 3 (¢).

If 4y is linear, the voltage E
across L and R is simply E =
(IR ¢/t, + LI/¢;) k/n. The first
term is a linearly rising voltage,
— the voltage drop across R, and
the second is a constant voltage
across L.

The total current required by
the circuit during the scan is
given by equation (1) in the

Wireless World

Appendix and will be seen to
consist of three terms, one con-
stant, one linear with time and one
proportional to the square of
time. It is usually inconvenient
to make the wvalve supply this
last term and the general course
is so to choose circuit values that
it is always negligible. The coil
current is then no longer perfectly
linear, but of exponential form.
It is to be noted, however, that the
normal curvature of the valve
characteristics is in the right
direction for the valve to supply a

!

Ra fp Is Ry
Rz§§ > =,
peg -[Lp Ls | iyghe
_ M
(e)
NEYLY
I rsny/k?
Im€g 4
@ E'R' Cp
. (b)
R..’ﬁ(R +rs)
gmeg| 1 RS N
= LB E
O vn C'CPE

(c)

current of this form from a linear
input. In practice, therefore,
there is always some tendency for
the valve to produce this com-
ponent of current. Ignoring this
tendency of the valve to correct
for the non-linearity produced by
a finite primary inductance, the
non-linearity can be kept below
some 29, if L, is not less than the
value given by equation (9).

In general, it is sufficient to
choose L, from this equation
but if R is abnormally low the
value obtained may be too low
for efficiency. Apart from causing
non-linearity the primary robs
the coil of some of the linear
current. If R is very low, only
a low value of L, is needed for

wwwamericanradiahictans, cam
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linearity, and the L, may take
too much current for efficiency.
Normally L, should be at least
ten times L.

The voltage E developed across
the transformer primary has a
maximum value of (IR + LI/¢,)
k/n when ¢ = ¢, and it is in such a
direction that it makes the valve
anode negative with respect to
positive H.T. It must not be
too great in relation to the H.T.
voltage, otherwise the anode-
cathode voltage of the valve will
be too small and the valve will
cause serious non-linearity towards
the end of the scan. Objects on
the right-hand side of the picture
will tend to be squeezed up.

With most valves 8o volts is a
suitable minimum anode voltage,
so that the minimum H.T. voltage
needed is 8o volts plus the maxi-
mum scan-period back-E.M.T'.
across L. Equation (11)
enables this to be cal-
culated. It should Dbe
noted that the voltage so
obtained does not include
the drop across any
cathode circuit or de-
coupling resistors.

Fig. 3. The equivalent cir-
cuit of the amplifier of Fig. 1
is shown at («) and a simpli-
fied, but exact, alternative at
(b). In the latter % is the
ratio of primary/secondary
turns on the transformer.

enough to be neglected, the
simpler equivalent (¢) can
be used.

* nZL ol 1-k? When C, and 7, are small
oS e

kz

It is now necessary to consider
what happens during the fly-back.
At the end of the scan when the
anode current has its maximum
value the synchronizing pulse in
the transmission triggers the time
base. As a result the grid of the
valve is driven very rapidly
negative. Insome cases the anode
current is cut off completely, in
others it is reduced to a low
value.

In any case, there is an interval
of 14.8 psec during which the
coil current must change by the
full amount I. During the scan
of 84 psec it increases by this
amount. During the shorter fly-
back period it must decrease by
the same amount.
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The valve plays only a small
part during this fly-back period.
Provided that the fly-back time
of its grid voltage is short com-
pared with that of the anode
circuit, its only important effect
is that of its A.C. resistance in
damping the anode circuit.

Time is now reckoned from the
start of the fly-back and at ¢ —o,
we have a resonant circuit L, C,
R and R, in which there is a
current 1, through L and a voltage
vy across C. The current is
actually equal to I less the amount
of any overswing, of which more
later. The voltage is the maxi-
mum. back - EM.F. across the
circuit during the scan.

The behaviour of such a reson-
ant circuit depends on the damp-
ing. In any case, the current
must decay with time, but the
way in which it does so depends
on the damping. There are three
possible conditions. One is called
the condition of critical damping.
The damping is the least possible
without rendering the circuit oscil-
latory, and the decay of the cur-
rent follows a complex expon-
ential law.

With heavier damping the law
of current decay is still ‘more
complex mathematically but the
general shape of the decay curve

Wireless World

Having reached a negative maxi-
mum it again falls towards zero.
Depending on the degree of
damping, it may just fall back to
zero, or it may overshoot the
mark and swing positively again.
The current oscillates at the
natural frequency of the circuit
and the number of cycles depends
on the damping.

Now it is imperative that the
circuit shall not be allowed to
‘oscillate in this manner. Oscilla-
tions must not occur during the
line scan for they would not only
cause severe non-linearity of the
scan, but through velocity modu-
lation of the electron beam they
would produce a series of light
and dark streaks to appear on the
left-hand side of the picture.

If oscillations were permitted
they would have to be kept within
the fly-back time. This would
necessitate the use of a low
value of inductance and the
efficiency would be poor.

All this is well known and it is
generally stated that the damping
must be critical. This is not so,
however, and an improved per-
formance is secured with rather
less damping than the critical
value.

The reason for this is tied up
with conditons existing at the

start of the scan.

o The necessary con- -
0 . . ditions which must
-y f’)g 4& t;l;he cl‘;"e“t in L exist if the scan is

1) and the voltage across : 2

‘| it (2) vary in theg manner linear l}ave alleaTely;
+ ‘| shown here on the fly-back been given. At the
\ if suitable damping is not instant of the start
12 used. of the scan there
! must be a voltage
w \l IL/¢, across L and if
= \ PN the current happens
=] \‘ / \ to be zero, also
s LN ety across C. If at this
= \ [ =~ 7 TIME instant C is not so
o \ ¢ { Wt charged that the
3 ) ' voltage across it is
\ B ,’ cqual to that needed across L
Ay g and R for a linear scan, then
W/ the capacitance will take current
from, or supply current to, L and
e the start of the scan will not be

is very similar. The change of
current takes rather longer to
accomplish, however.

When the damping is less than
critical the circuit is oscillatory.
The coil current falls rapidly to
zero, but then reverses and builds
up in the opposite direction

linear,

With critical or higher damping
the voltage across C is about zero
at the end of fly-back, so that it
must charge during the start of
the scan and make it non-linear.
This need not cause non-linearity
during the actual picture scan-
ning time for it is possible to

wwWw americanradiohistorvy com
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choose circuit values so that it
falls within the period allotted in
the transmission for fly-back. How-
ever, the fly-back proper must
then bLe more rapid and this
entails a lower value of induc-
tance and reduced efficiency.

+HT

DEFLECTOR
coIL

INPUT

Fig. 5. In this circuit a diode is used

to provide damping on the scan but
not on the fly-back.

When the circuit is oscillatory
and the damping is correct,
matters can be so arranged that
the overswing charges the capaci-
tance to the correct value to suit
the start of the scan.

The general form of the coil
current during fly-back when
the circuit is oscillatory is shown
by curve (1) of Fig. 4. The
current falls through zero, re-
verses and reaches a negative
maximum at A. It again passes
through zero at C and in fact
executes several cycles before
finally ceasing. Between A and C,
however, there is a point B at
which the slope of the curve is
the same as that of the scan stroke,
so that if the subsequent tendency
to oscillation could be curbed
this would be the correct point
at which to start the scan. As
the current slope is the same as
on the .scan, the back-E.M.F.
across L is also the same as on the
scan and C is suitably charged
to suit the scan conditions.

The subsequent oscillations can
be curbed by increasing the damp-
ing during the scan. This neces-
sitates the use of a diode connected
as shown in Fig. 5. Curve (2) in
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Fig. 4 shows the voltage across (
during the fly-back, in the form of
the anode voltage of V,; with
respect to positive H.T. At the
start of the fly-back it is about
100—200 volts below + H.T. It
rises rapidly and reaches a maxi-
mum of I,000-2,000 volts above
+ H.T. when the current is
changing most rapidly and then
falls back. The diode is non-
conductive during this period
because the charge on the capaci-
tor in its anode curcuit keeps its
anode negative with respect to
+ H.T. during this time. When
the anode potential of V,, and the
cathode potential of V,, become
negative again however, V, be-
comes conductive at the point B
and then the capacitance and re-
sistance in the anode circuit of the
diode are effectively in shunt with
the transformer primary and so
increase the damping and prevent
subsequent oscillation.

Although so-called damping-
diodes are often used, the mode of
operation and their purpose is
often rather different from this.
In this particular case, when the
tetrode is providing current
throughout the scan period, the
advantage of a damping diode is
insufficient to justify the difficulty
of supplying its heater current.

By a critical choice of circuit
values it is possible to achieve a
similar result without a diode. It
was shown earlier that for
linearity on the scan the total
current must comprise a constant
and a linear current, that is, it
must be a combination of a pulse
and a saw-tooth. It was tacitly
assumed that this would be
supplied by the valve.

1t need not be, however, for the
overswing at the end of the fly-
back can be utilized to provide the
constant current and the valve
need supply only the saw-tooth.
This is an important simplification.
The requirement is that at the
time when the rate of change of
current is equal to the slope of the
scan current, and the  voltage
across C is equal to that needed
at the start of the scan, the
magnitude of the negative coil
current shall also equal the steady
current needed by R, and C
during the scan. These equalities
can be secured by the proper
choice of circuit values.

Wireless World

In order that this small amount
of overswing may be permitted,
it is also necessary that the valve
should not start to drive the linear
current through the circuit until
the end of the fly-back. A quick
fly-back on the input voltage, a
pause, and the start of the scan
is the correct sequence of events.

It is not usually difficult to
arrange this and in many cases it
is obtained automatically, for the

large peak voltage on the anode is’

fed back to the grid circuit in
some degree through the grid-
anode capacitance and is sufficient
in many cases to inhibit the start
of the scan.

Another way of looking at the
matter is to consider the oscilla-

+HT.

DEFLCTOR
CoiL

INPUT

<
>
SRy

Fig. 6. Damping is provided by

the resistance R, and negative

feedback for linearizing the valve
characteristic by R, and R,.

tion at the end of the fly-back as
being cancelled by an equal and
opposite oscillation produced by
the shock of starting the scan at
the correct instant.

An exact relation between the
circuit values is difficult to obtain
because of the complicated form
of some of the circuit equations.
However, an approximate solution
is adequate for most requirements
and is given in equations (6) to
(12) in the Appendix.

1t is necessary to measure or
estimate certain quantities in
order to employ them. These are
the coupling coefficient & of the
transformer, the secondary resist-
ance 7, and the primary circuit
capacitance. The most difficult to
estimate is 2. It depends chiefly
on the method of winding the
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transformer, and there are certain
approximate formule which are
helpful in estimating it. As a
rough guide, it tends to be about
0.99 when the primary and
secondary are each adjacent or
coaxial single sections. When
they are two primary sections
with one secondary interleaved
between them it tends. to be
around 0.995.

The secondary resistance can
only be estimated roughly until
the transformer is designed, but
one is not far wrong as a rule if
it is taken as about one-half of Ry.
The primary circuit capacitance
depends largely upon the method
of winding the transformer. In
the interests of reducing the mean
anode current of the valve it is
important to keep it as small as
possible.  The inductance L is
inversely proportional to C and »
is approximately proportional to
the square root of L. Conse-
quently the saw-tooth current
needed from the valve is nearly
proportional to the square root of
the capacitance.

The valve and wiring may be
expected to give a capacitance of
about 12 pF. In one transformer
which the writer constructed, the
measured primary capacitance was
130 pF. This is very high, and was
caused by three factors; there
was no sub-division of the primary,
it was evenly layer wound with a
winding length greater than the
winding depth, and a plastic tape
of fairly high dielectric constant
was used between layers.  This
transformer was a first model,
constructed before the importance
of a low primary capacitance was
fully realized.

A second transformer was
wound on three concentric bob-
bins, the primary being split
between the inner and outer, with
the secondary on the middle one.
In addition, each half-primary was
sub-divided into three sections. In
these sub-sections the primary was
evenly layer wound with paper
interleaving between layers. This
form of construction reduced the
self-capacitance from 130 pF to
39 pF and increased k from o0.99
to about 0.995.

With the first transformer the
total primary circuit capacitance
was 142 pFF and with the second
it was 51 pF. The effect of this on
the other circuit constants is
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shown by the figures given in
Table I, forI = 0.6 A, L= 3 mH,
and RL + 7, = 102. The most
important difference lies in the
values of the current outputs
required from the valve. The
mean anode current of the valve
must be one-half of 4 ¢, plus the
minimum anode current per-
missible for reasonable linearity.
This is usually 10-20 mA, sc that
with the first transformer the
mean anode current must be of
the order of go—100 mA, whereas
with the second it need be only
55—65 mA.

TaBLE I

C = 142 pF 51 pF

k 0.99 0.995

L = 635mH 176 mH

R, 16.4 kQ  46.6 k@

n = 4.006:1 7.2:1

foa i — 0.6g H 2.16 H

41, 162 mA 91 mA
Equr 216 v 298 v

max — 1,280 v 1,980 v

A disadvantage of the low
capacitance winding is the higher
peak voltage developed' during
the fly-back, and it calls for
correspondingly better insulation.
There is nothing that can be done
about it, however, and it is in-
evitable that a reduction of the
current  should increase the
voltage.

Some words about R, may be
advisable. The value calculated
is not the value of a resistance to
be connected across the trans-

w
S
=
&
Z

TIME —>

()

Fig. 7.
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needed will be higher than R, /n?
but how much higher depends on
the iron losses. In an example
above, R, was 46.6kf with
#n? = 51.5, so that the minimum
value of the secondary shunt
resistance would be groQ. A
variable resistor with a maximum
value of 5k® would probably be
about right.

The final circuit is, therefore, as
shown in Fig. 6, in which R, is
the bias resistance of the valve
and R, provides additional feed-
back; R, controls the damping.
The circuit is most easily adjusted
with  an oscilloscope connected
across a resistance of some 1082
inserted in series with the deflector
coil.

With excessive damping the
picture obtained takes the form
shown in Fig. 7 (a); the end of
the fly-back is slow and rounded.
With inadequate damping (b)
there is overshoot. @ With the
correct damping the wave takes
the form (¢) with quite an abrupt
transition from the fly-back to
the gentle slope of the scan.

This adjustment is best carried
out in the first instance with
quite a small input to the valve.
The other adjustments are best
carried out by looking at an actual
picture. The input should be in-
creased until the picture width
is correct. If there is non-lin-
earity on the left-hand side, so
that objects appear increasingly

(b) (c)

The current waveforms with excessive and inadequate damping

are shown at (a) and (b) respectively, while the wave with correct damping
takes the form (c).

former primary, for it includes the
A.C. resistance of the valve as
well as transformer iron losses. In
practice a variable resistor is con-
nected across the transformer and
adjusted for the best linearity.
The adjustment is fairly critical.
It can be across either primary
or secondary, but the latter is
usually prefcrable since the volt-
age is lower. The resistance

compressed as they tend to the
left, the most probable cause is
valve curvature. Negative feed-
back should be increased by
increasing Rj; more input also
being used to keep the output
constant. As this increases the
A.C. resistance of the valve, R,,
may have to be reduced slightly
to avoid overshoot.

If this fails to bring about
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adequate linearity, the standing
current in the valve should be
increased by raising the screen
voltage if this can be done with-
out exceeding its rating. When
the compression is abrupt rather
than gradual, however, an inade-
quate anode voltage is the most
probable cause and the H.T.
voltage should be raised.

If the non-linearity is on the
right-hand side of the picture,
however, then provided that the
input voltage to the valve is
linear, the most probable cause is
an inadequate anode voltage and
this should be raised.

APPENDIX
Whenr, € R;and CR/2<€ L/R,
—the usual practical case—the
current required by the circuit

during the scan time from ¢ = o
tot=1¢ is:—
; _I[L/Rl_l_t b3 R+L)
“nl ot t1< R L, 3
2 :
24, L,/R (1)

If L, is large enough to make
the term in ¢ negligible in com-
parison with the others, and the
optimum circuit conditions exist,
the linear current to be supplied
by the valve is:—

. I . R Is

Lan— e (\I } Rl—f-L‘) o (2)
and the total peak-to-peak anode
current is :

17 R L
di, =~ = S
ok <I+RI+L,> (3)
~ On the fly-back the coil current
is
1
wCRl—
Co—— }sin tleot . (4)
g € ..
w 1,0l @ 4
and the back E.M.F. across the
transformer primary is

24 I
v Uy | COS wl + c—u m-}-
1

A }smwt]e'“‘ .. (5)

iL=nio[cos wl-}—«‘

V,w
where o« = ‘( 2 R
\Cr, "L/
w,?= (1 + R/R;)/LC
w?® = wOZ o2
i, = peak primary current
at end of scan.
U, peak primary volt-
age at end of scan
(negative).

I = peak-to-peak deflec-
tor coil current.
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Electromagnetic Deflection—

In the above equations, the
fundamental units apply, i.e.,
volts, amperes, ohms, farads,

henrys, seconds, and % has been
assumed to be negligibly different
from unity.

The following approximate for-
mulae enable circuit values to be
determined for the conditions
given in the text and a fly-back

time of 14.8 psec and a scan
time of 84 psec.

L. = 9,000/C (mH, pF) .. (6)
R, = 2,330/C (k&2, pF) (7)

L/Ly

_[r /L
" A L8 R R+ )L
(@, mH) .. (8)

Wireless World

L, = 42 #*Re+7,) (mH, 2) (9)
PRl R L)
i n< D)

R[5
(mA, @, mH) (10)
Eur > 80 + :T(R + 11.9L)
(V, A, , mH) (11)
(3
Viar = Exrt E . 1.025 X I0
n C
(V, A, pF) (12)
where
L effective primary circuit
inductance
L, transformer primary in-
ductance.
Lp = deflector coil inductance.
Ry = deflector coil resistance.
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7, = transformer
resistance.

R, shunt damping
ance on primary.

secondary

resist-

k coupling coefficient .of
transformer.
n turns ratio of trans-

former.

41, — peak-to-peak anode cur
rent of valve,.

I = peak-to-peak deflector
coil current.

Eqzr— voltage of + H.T. with
respect to the valve
cathode.

Vmax = maximum anode - cath-
ode voltage of valve
during fly-back.

SHORT-WAVE CONDITIONS : Expectations for July

URING May the average day-
time maximum usable fre-
quencies for this latitude were a
little lower than during April,
whilst the night-time M.U.F.'s were
somewhat higher. This was in ac-
cordance with the normal seasonal
trend. Frequencies up to 15Mc/s
were regularly usable over most cir-
cuits up to midnight, but long-dis-
tance communication on frequencies
of the order of 28 Mc/s was rela-
tively infrequent, except to places
well to the southward of this coun-
try. Medium-distance communica-
tion on very high frequencies,
though occasionally possible, was
less frequent than had been antici-
pated, sporadic E having been less
prevalent than was expected.

As was expected, short-wave
conditions were less disturbed than
during previous months. A few
ionosphere storms did, however,
occur, the main disturbance periods
being 6th-7th, gth, 11th, and 21st-
24th.

Forecast.—Conditions for general
long-distance short-wave communi-
cation during July should be much
the same as during June; i.e., day-
time M.U.F.’s will be rather low
and night-time M.U.F.’s high.
There should, in fact, be less differ-
ence between day and night fre-
quencies than at any other time of
year, and 15Mc/s ought to be
usabie over many circuits till well
after midnight. The possibilities of
long-distance communication on
very high frequencies should con-
tinue to be rather remote, except
to places well to the south of this
country. Medium-distance com-
munication will be controlled by the
E layer during a good part of the
day, and so the tendency in this
case will be for daytime as well as

By T. W. BENNINGTON
(Engineering Division, B.B.C.)

night-time M.U.F.’s to be high.
Communication to distances up to
about 1,400 miles on exceptionally
high frequencies should continue to
be frequently possible by way of
sporadic E.

Below are given, in terms of the
broadcast bands, the working fre-
quencies which should be regu-
larly usable during July, for four
long-distance circuits running in dif-
ferent directions from this country.
In addition, a figure in brackets is
given, this indicating the highest
frequency likely to be usable for
about 25 per cent of the time during

the month, for communication by
way of the regular layers.

Montreal; 0000, 15 Mc/s (20 Mc/8); 0200,
11 Mc /s (18 Mc/8) ; 0900, 15 Mc/s (22 Mcfs);
1200, 17 Mc/s (25 Mc/s); 2300, 15Mc/s
(22 Mc/s).

Buenos Aires: 0000, 15 Mc/s (20 Mc/s);
0200, 11 or 9 Me¢/s (15 Mc/s); 1000, 17 Mc/s
(25 Me/s); 1600, 21 Mc/s (27 Mc/s); 2000,
17 Mc/s (25 Me/s); 2300, 15 Mc/s (20 Mc/s).

Capetown: 0000, 15 or 11 Mc/s (18 Mc/s);
0200, 11 Mc/s (15 Mc/s); 0600, 17 Mc/s
(25 Mc/8); 0900, 21 Mc/s (32 Mc/s); 1400,
26 Mc/s (34 MC{VIB); 1600, 21 Mc/s (31 Mc/s);
1000. 17 or 15 Mc/s (23 Me/s); 2100, 15 or
11 Mc/s (18 Mc/s).

Chungking: 0000, 156 M/cs (20 Mc/s) ; 0600,
17 Mc/s (24 Mc/s); 2000, 15 Mc/s (22 Mc/s).

During July short-wave conditions
are usually relatively stable, iono-
sphere disturbances not being very

frequent or severe at this time of
year.

HIGH-SPEED ELECTRONIC KEYING.—This photo-electric automatic
transmitter, developed by Marconi’s in collaboration with Cable and
Wireless, is designed for a speed of over 850 w.p.m.

waans amaricancadiahiciaon L oo
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Things

T seems to be generally agreed
that aerials don’t get any-
thing like their fair share of

explanation. They should really
get a very large share, because
they are absolutely necessary in
any radio system (otherwise it
wouldn’t be radio), and they deal
with radiation, which is always a
difficult thing to understand. Yet
some quite substantial books on
radio don’t devote even one whole
chapter to aerials. It was un-
doubtedly this
nourished the rampant growth
of superstition in pre-war days,
so that charlatans were able to
get away with the most fantastic
claims for their ‘‘ patent aerials ”’
until the shortage of metals stop-
ped them. Iam glad to see that so
far it appears to be only the genu-
ine types of proprietary aerials
that have survived the war.

All the same, there is still need
for more on aerials, especially as
all sorts of interesting new types
have cropped up during the war.
I hope a good book on aerials will
appear. The most I can try to
do in a few pages is to help readers
with an elementary knowledge to
make sense of some, of the things
usually taken for granted by
writers, such as radiation and in-
duction fields, polarization, aerial
gain, polar diagrams, and so on.

The first point is that there is no
need to consider transmitting and
receiving separately, because the
properties of any aerial are the
same—in reverse—for both. That
is a rough way of stating what is
called the reciprocity theoremn for
aerials. For example, if an aerial
radiates a narrow beam in a par-
ticular direction, it will also con-
fine its reception to that direc-
tion, given the same frequency in
both cases.

The next thing to keep in mind
is that electromagnetic radiation,
as its name implies, is composed
of travelling electric and magnetic
fields. A good deal of the early
stages of radio theory is given to
the ordinary electric and magnetic
fields produced respectively by
potential differences (or voltages)

ignorance that .

Wireless World |

AERIALS

*

Usually Taken for Granted

By “CATHODE RAY"

and currents. Coming later to
radiation—which itself is difficult
enough to grasp—one can hardly
fail to be confused by the impres-
sion that its fields are the same,
but different from those already
studied. So let’s get this clear
now.

The ordinary (or induction)
fields and the radiation fields are
the same, as fields, but differ in
the ways they are started and
maintained. The induction fields
are maintained by circuit voltages
or currents; a constant current
causes a constant stationary mag-
netic field of proportionate
strength ; and similarly for volt-
age and electric field, say, between
the plates of a condenser—beg
pardon, capacitor. Now an elec-
tric current is really a stream of
moving electric charges, that is
to say, centres of electric field.
So a moving electric field generates
a magnetic field. And (as may be
confirmed by a visit to any electric
power station) a moving magnetic
field generates an electric field. So
if you can persuade both sorts of
field to move along together in the
right sort of way, each will keep
the other going, on a sort of *““ I'll
scratch your back if you'll scratch
mine "’ arrangement, and they
become entirely independent of
any circuit for their maintenance.

Velocity of Propagation

There must obviously be equal
quantities of each field, and they
can only exist so long as they keep
moving. They have to move at
186,000 miles or so per second in
air or empty space, but in material
that multiplies the electric or
magnetic lines by its permeability
or permittivity, a rather slower
pace is sufficient.

Another essential is that the two
fields are at right angles to one
another and to the direction of
motion. If you imagine a piece
of graph paper travelling face
forwards at 186,000 m.p.s., the
“ X" lines could represent’the

“www_americanradiohistorv com

magnetic lines of force, the “ Y
lines the electric force, and the
paper itself any particular wave
crest.

As I have already said, a con-
stant current causes a constani
stationary magnetic field. But
it produces no radiation field at
all. What is wanted is movement,
change. Radiation is proportional
to the rate at which the strength
of the current is changing. The
most practical way of making it
keep on changing all the time is
to use oscillating currents, which,
of course, need oscillating volt-
ages to drive them. The higher
the freequency the faster they
change. So the strength of radia-
tion is proportional to :

(i) the peak or r.m.s. value,

. and

(ii) the frequency
of the current and voltage. (ii}
is the reason why high frequencies
are called radio frequencies, and
why very low frequencies are no
good for radio.

The radiation fields leave homa
and are independent of the
parental currents and voltages
the moment they are born, because
of their mutual assistance pact.
Another feature resulting from
these circumstances is that their
strength falls off only in propor-
tion to their distance from the
source, whereas the induction
fields decrease as the square «of
the distance. So whereas the
induction fields are relatively
strong close to the source, they are
negligible at distances over which
the radiation fields can be usel
for communication. - -

As the two radiation fields are
always equal, it doesn’t matter
which is wused for specifying
strength ; but the electric field _
is nearly always chosen. If the
field at any particular place is,
say, 2 millivolts per metre, it
means that each metre of receiving
aerial wire parallel to the electric
field at that place will have
2 millivolts induced in it.

At the sending end it is con-
venient to consider the radiation
as being due to the current. A
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Aerials— )
given alternating current passing
through 2in of wire radiates

twice as much as the same current
through 1in. That doesn’t neces-
sarily mean that the field at any
point outside will be twice as

\

-~

be ==
0
81'%
T h

Fig. 1. The various things that

decide how strong the radiation

from a short length (8!) of aerial
will be at any point P.

great. The whole of the 2in
can’t be at exactly the same spot,
and therefore the radiation from
the different parts of it may have
to travel slightly different dis-
tances and so not arrive in phase.
If 2in is negligible compared
with the wavelength, this isn’t
worth quibbling about; but if
the wavelength is, say, 10 centi-
metres, then 2 in. is about half a
wavelength and the radiation {rom
different parts of it will be con-
siderably out of phase in some
directions.

That is the basis of directional
aerials ; but before getting on to
that important part of the subject,
let us just finish listing the things
radiation is proportional to. They
can be put like this :

Field strength at any point P

(see Fig. 1) is proportional to

1f8/ sin 6
d
where
I = current flowing in the

aerial. If the r.m.s. value
is used, then the field
strength will be rm.s.,
too.

f = frequency of I.

8/ = length of wire in which I'is
flowing. The & indicates
that the length must be
very small compared
with the wavelength.
The question of how to
reckon a whole aerial
comes later.

6 = angle that 3 makes with

the line joining 8/ to P.

d = distance of P from -3/

Wireless World

We have already dealt with all
these ‘factors except sin 6. That
comes in because field strength is

one of those things known as’

vector quantities, which have
direction as well as magnitude.
The direction of the electric
field is parallel to &/, and the
magnetic field is at right angles to
it. That goes for both induction
and radiation fields, and as the
fact that the magnetic field makes
rings round the current is im-
pressed on us in our electrical
ABC it is easily remembered.
Getting back to the electric field,
however, it would make no differ-
ence, so far as P could tell, if
8! were replaced by two bits of
wire (carrying the same current, 1)
at right angles to one another, as
shown magnified in Fig. 2. Both
bits radiate at right angles to
themselves and so the bit end-on
to P contributes nothing to P,
whereas the other bit, 8/ sin 6
in length, radiates directly towards
P, and therefore is the one in-
cluded in the formula.

It need hardly be mentioned
that 8/ and P are assumed to be in
empty space with nothing else
anywhere near to complicate the
problem. The inevitable com-
plications, notably the earth, come
later.

To calculate the actual field
strength at P it is necessary to
put into the formula some con-
stants such as the inevitable =
and others depending on the units
used. I don’t think it is worth
going into farther, because in
practice actual field strengths
are so much messed about by the
earthly complications just alluded
to that this one formula is seldom
of much use. So far as the aerial

4
+81cos @

The radiation from-8/ can
be resolved into two parts, only
one of which (3!sin 8) is any use
to P.

Fig. 2.

itself is concerned, one is not so
much interested in the absolute
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field strength anywhere as in the
relative strengths in different
directions.

The best way of showing these
is by a polar diagram, in which a
line is drawn around a point that
represents the position of the
aerial, the distance of the line
away from that point in any direc-
tion representing the relative radia-
tion (or reception) in that direc-
tion. The polar diagram ought
really to be a 3-dimensional model,
to show all directions in space ;
but publishers are so unaccommo-
dating in this matter that one
has to be content with showing a
single plane at a time.

For example, as the radiation
from &/ is proportional to sin 8
(Fig. 2) all we have to do to make

Polar diagram of a small

Fig. 3.
section of aerial (8/) by itself, in
the plane containing 8.

the polar diagram for it is to take
a good many values of 8 and plot
points along those directions at
distances equal to sin 4. The
result of joining up the points (asa
little geometry would indicate
without the bother of actual
plotting) is a ‘' figure 8" con-
sisting of two circles touching at
the aerial position (Fig. 3). This
indicates zero radiation end-on
and maximum broadside-on, with
maximum much less * sharp’’
than the zero. It is one cross-
section of the polar model, which
is like a doughnut (American
pattern). The polar diagram in
the plane at right angles to 8/ is a
circle with &/ as centre—8! is
omni-directional in that plane.
So far there has been a lot of
emphasis on 8/, considering that
it is a figment of the imagination,
quite unrealizable in practice.
The current, I, can’t just cease
to exist after it has passed through
8/. The time has come, then, to
talk about whole aerials, in which
the length is enough to provide
capacitance paths for I to leave by,
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as suggested in Fig. 4. So far we
have found how the radiation
field around any very small bit
of aerial is calculated. The field
from the whole aerial is determined
by adding up the contributions of
each little bit, taking account of
their phases and directions. For
simple aerial shapes this isn’t
quite so hard as it may scund,
but it does involve the mtngra.l
calculus. When applied to a
half-wave dipole aerial, which is
onc of the simplest kinds that
forms a complete oscillating circuit
by itself, and consists of a rod or
wire half a wavelength long (less
a small percentage for ‘‘end
effect ”’), the resulting polar dia-
gram is only slightly different
from Fig. 3. The circles are a
trifle elongated, as if the dough-
nut had been lightly sat on.

This dipole is not only very

Wireless World

useful as a practical aerial; it

is a good theoretical starting
—3 T~
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Fxg 4. The current in a dipole

is greatest at the centre and tapers

off at the ends because of distri-

buted capacitance, as suggested
by the dotted lines.

point for working out (next month)
what more complicated aerials do.
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MANUFACTURERS’ LITERATURE

LLUSTRATED lists and technical

data relating to ‘* Variac’ trans--
formers and ‘‘Ceramite’’ embedded
resistance units, from the Zenith
Electric Co., Villiers Road, London,
N.W.2.

Descriptive leaflet dealing with the
“*Op-Timer '’ eclectronic process timer
made by Process Control Gear, 56, Vic-
toria Street, St. Albans, Herts.

Illustrated leaflet giving particulars
of interchangeable instrument panels
and racks frem Sound Sales, West
Street, Farnham.

Publication No. E.E.2 from Westing-
house Brake and Signal Co., Pew Hill
House, Chippenham, Wilts, dealing
with the frequency-compensated
‘“ Stabilistor ** A.C. voltage stabiliser.

Dlustrated supplement (1946) to
‘“Modern Soldering '’ giving notes on
the selection of suitable alloys and

gauges, from Multicore Solders, Ltd.,
Mellier House, Albemarle Street,
London, W.I1.

AUTO RADIOGRAMOPHONE

FROM a preliminary inspection of
the details of the new Model
1046G there seems little doubt that
it will worthily uphold the pre-war
R.G.D. reputation for high quality
radiogramophones. The radio
chassis is of unusually clean design
and all trimmers are readily acces-
sible. Unit construction has been
adopted and the R.F. coil unit and
switch, I.F. coil unit, etc., can be

Comprehensive -
Specification :
in R.G.D.
Post-war Model

removed separately
for service.

In addition to
the usual medium-
and long - wave
ranges there are
three short- wave
ranges covering
13.8 to 52 metres
and a split rotor

The cabinet of the R.G.D.
Model 1046G is of rigid con-

struction to ensure freedom
from bass resonance. Unit
construction has been adopted
in the design of the radio chassis.

tode first stage with

tuning condenser gives band-
spread tuning on the short
waves. The frequency changer
is preceded by a tuned R.F.
stage and followed by one
stage of I.F. amplification
with three degrees of selec-
tivity. The triode section of
the double diode triode second
detector is used as a pre-
amplifier for the gramophone
pick-up. A ‘magic eye
tuning indicator is included.
The amplifier and power
supply unit comprises a pen-
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tone control, a re-
sxstaUCe coupled
' concertina *’ phase

splitter and twvo PP3/250 triodes in
push-pull giving 8 watts with less
than 3 per cent total harmonic dis-
tortion. The loudspeaker is a 12-inch
duplex cone  with a frequency
response of 40-10,000 c/s.

On the gramophone side, the Gar-
rard record changer is fitted with a
new lightweight pick-up using a per-
manent sapphire stylus.

The price of the Model 1046G is
£148 1s. plus £31 13s. 4d. purchase
tax, and the makers are The Radio
Gramophone Co.,
Bridgnorth,

Development
Shropshire.
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Test Report

SOBELL Type 61!

A.C. Table Model Superhei
(Five Valves + Rectifier)

July, 1946 }

HE receiver is housed in an

imposing looking cabinet

which has this technical
justification that the effective
baffle area is increased and the
quality of reproduction is de-
cidedly above the average for a
table model.

The set is backed by a compre-
hensive free maintenance
scheme for two years. In Y
the event of breakdown
the fault will be remedied
or the chassis changed on
the spot by one of the
maker’s servicemen.

Circuit.—The frequency
changer, which is neutral-
ized, is coupled to the
aerial by tuned coupling
transformers with a
damped high - inductance
primary on medium <
waves. An I.F. rejector
circuit is connected across
aerial and earth. On the
two short - wave bands
fixed condensers are con-
nected in series with both
sections of the main tun-
ing condenser to give an
extended scale.

Two I.F.

stages are

=400pfF

h Tl
L
@
[=]
°
-n

WAVERANGES
Short (1) - 1.2 to 252 metres
Short (2) - 24.8 to 53 "
Medium - 194 to 578 -
Long - 880 to 2,100 ,,

Price : £19 19s. plus
£4 5s. 10d. tax

intermed-

employed with an
iate frequency of 465kc/s. A

double-diode-triode follows the
I.F. amplifiers and the A.V.C.
diode is fed from the primary
of the output I.F. transformer.
The full A.V.C. voltage is
applied to both I.F. valves, a
fraction to the mixer stage and a
smaller fraction to the first A.F.
stage. Both tone and volume

control is effected in the coupling
between the signal diode and the
grid of the first A.F. stage, and
the values are chosen to give both
bass and top lift automatically
when volume is reduced.

A beam tetrode is used in the
output stage with negative feed-
back from the secondary of the
output transformer to the cathode

33k

of the preceding stage. The feed-
51 3. INTERMEQIATE >
327k() $33kN FREQUENCY 1BkNL

5 ' 465 kics

=001 uf
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FREQUENCY
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15k
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Complete circuit diagram.
Two stages of I.F. amplifica-~
tion are provided and negative
feedback is applied in the

output stage. v

MAAMAL amaricanradiabhictaor L oo
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back is increased when reproduc-
ing gramophone records.

Bias for the output stage, for
the A.V.C. delay and the initial
bias on the mixer and I.F. stages
is derived from the volt drop in a
resistor in the —~H.T. return.
Alternative values of initial bias
give two degrees of sensitivity.

Performance.—The quality of
reproduction at once creates a
favourable impression. In keep-
ing with the size of the set, it is
‘“spacious '’ and does not appear
to emanate from a point source,
as in many table models. The
lower register has breadth and an
extended top response gives
clarity and brightness without be-
ing shrill. The top cut available
in the tone control is not as drastic
as usual and it is virtually impos-
sible to extract really muffled
speech or music; there is just
enough cut to deal with back-
ground noise on weak distant sta-
tions. However, the average
listener will find all the entertain-
ment he wants in the wide choice
of stations above threshold level.
With two IF. stages there is no
lack of sensitivity and the selec-
tivity is exceptionally good. The
division of the short-wave range

Wireless World

The loudspeaker
is small, but the
baffle area pro-
vidled by the
large cabinet
gives ¢ console ”’
quality.

into two parts
gives a degree
of band spread
which makes
for ease of tun-
ing and both
ranges pro-
vide a wide
choice of sta-
tions. The
sensitivity  is
well main-
tained at the
high-fre-
quency end.

A few whistles are distributed
throughout all waveranges, but
are not likely to cause any
trouble. The only one of any con-
sequence was on long waves and
well clear of any stations.

Constructional Details. — The
chassis is of ample size and com-
ponents are well spaced. Inspec-
tion of the underside can be
carried out, without removing the
chassis from the cabinet, by re-

227

moving a panel from the base:

A two-speed tuning drive is
provided and the scale length
is 7 in.

The finish of the cabinet work
is of a high order and the only
criticism we have to offer is that
the on-off switch on the left-hand
side is rather prominent and
might have been recessed.

Makers. — Sobell Industries,
Ltd., Amersham, Bucks.
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DEATH OF BAIRD

IT is with deep regret that we have

to record the death, on June
13th, of John Logie Baird at the age
of 57. Baird died within a week of
the post-war restarting of the British
Television Service, for which he did
so much to pave the way. His
greatest contribution to television
may be summed up in the words:
“ He was the first to make it work.’”
His first real picture, with grada-
tions of light and shade, was pro-
duced in 1926, though his earliest
technical writings had appeared in
Wireless World in 1924. Baird
30-line television was used experi-
mentally by the B.B.C. in 1929.

NEW PICTURE TRANSMITTER

A VERY high standard of defini-

tion is reached in the Muirhead-
Jarvis picture transmission system
recently demonstrated. The quality
of the prints with 100 or 150 lines
per inch is indistinguishable from
the original without the aid of a
magnifying glass.

Mechanically the transmitting and
receiving mechanisms are similar
and have interchangeable parts.
The drum is 10in long and has an
effective circumference of 10%in; it
is driven by a phonic motor assisted
by a D.C. motor. The picture to
be transmitted is floodlit and ele-
ments are selected by means of an
objective lens and fixed aperture;
the reflected light is directed on a
photocell. At the receiving end a
Muirhead-Duddell oscillograph is

arranged to form an image on the
sensitized paper and tones are de-
fined by the movement of the re-
flected beam over a shaped aperture.

A conventional scanning system is

WORLD OF

Wireless World

WIRELESS

used except that the carriage is
moved 1in discrete steps by means of
a ratchet. This results in a reduc-
tion in the number of gears.

NATIONAL HEARING AIDS

. A STATE production, a State

monopoly,”” was the sum-
mary of Lord Walkden when an-
nouncing in the House of Lords the
Government’s scheme for the pro-
duction and distribution of national
hearing aids. He added: ‘‘ We are
ot going to throw this invention
over for exploitation.’’

This new aid, which was evolved
by the Medical Research Council,
with the assistance of the G.P.O.
Research Station, will be supplied
free to all who need it when the
National Health Service comes into
operation in 1948. Facilities for the
servicing and maintenance of the
hearing aid, including the provision
of new batteries, will be provided.

It was stated by his Lordship that
if the hearing aids are available
before the National Health Service
comes into operation they will cost
about £ro. "In the meantime the
Government ‘‘ will do their best to
make arrangements for the supply
of hearing aids.”’

The Hearing Aid Manufacturers’
Association takes exception to the
Ministry of Health’s all-embracing
charges of commercial exploitation
of the deaf, madée earlier, and points
out that in 1943 the Association co-
operated with the National Institute
for the Deaf to evolve a specifica-
tion for a standard aid which would
have sold at 1o guineas. Wartime
shortages and lack of Government
support to the scheme prevented it
coming to fruition.

MARINE RADIO AND RADAR;,GEAR was displayed in great variety at
a recent London exhibition arranged by the Marconi International Marine
Communication Co., for the benefit of the delegates to the International

Meeting on Radio Aids and Marine Navigation.

Marconi Instruments—a

subsidiary company—also displayed their products.

wWwWwW._americanradinohistarns com
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LICENCE FEES
ANY ambiguity in the statement
in the House on the introduc-
tion on June 1st of the increased
charges for broadcast and television
licences has been cleared by a
G.P.O. statement.

The increased annual licence
charges of £1 for ‘‘ the reception of
sound only ~ and £2 for ‘‘ the recep-
tion of television and sound for
domestic use "’ will not become pay-
able by holders of the 10s broad-
cast receiving licence until their
licence becomes due for renewal.

A television set may therefore be
installed in a home without extra
charge during the currency of an
existing 10s licence, but when that
licence expires the renewal charge
will be £2.

A statement on the conditions
applying to licences for other than
domestic use is expected from the
Postmaster-General shortly.

PROVINCIAL TELEVISION
‘NHIEN re-opening the London
television service on June 7th
the Earl of Listowel, Postmaster-
General, stated that ‘' preparations
were now being made for the instal-
lation of a special cable to relay
television programmes to Birming-
ham.’”” On enquiry at the G.P.O.
it was learned that this cable is in
addition to the existing co-axial
cable between London and Birming-
ham, which, although capable of
being used for television, is now
fully loaded by telephone traffic.
It must not be inferred from this
statement that the possibility of em-
ploying a radio link has been aban-
doned, for it was learned on enquiry
that experiments in this direction
are still proceeding. The question
of the best form of link, left open
by the Advisory Committee, has not
finally been decided.

EMPIRE COMMUNICATIONS

CONCLUSIONS drawn by Cable

and Wireless after a thorough
study of the recently issued White
Paper in which the Government has
summarized the Bermuda agreement
are:—

London’s position as the principal
centre of world telegraphic traffic
may be endangered and the British
taxpayer faced with heavy financial
burdens as a consequence of the
agreement concluded at Bermuda
between the Empire and United
States Governments. Britain’s loss
will be largely America’s gain.

The financial loss to the British
overseas telegraph services is esti-
mated, on the basis of present
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traffic, to be in the region of
£2,500,000 a year.

In an analysis of the major points
in the agreement the company
points out that the proposal to con-
tinue the direct circuits between the
Empire and the U.S., introduced as
a wartime measure, will deprive
British interests of the revenue pre-
viously accruing from the circula-
tion of the traffic via London. It is
emphasized that tests have shown
that traffic is not more expeditiously
handled over the direct circuits.

It is also pointed out that the en-
couragement of the opening of direct
circuits between the U.S. and
Greece and Saudi Arabia, where C.
& . has developed the countries’
external communications, will de-
prive the company—and its suc-
cessor, the Government—of a reason-
able return on the capital expended.
The British taxpayer will have to
carry the burden.

CITIZENS' RADIO
OME relaxation in the P.M.G.’s
attitude towards the use of radio
for communication purposes is fore-
shadowed by the reply to a recent
enquiry at the G.P.O. regarding the
use of walkie-talkie sets to control
crowds at sports meetings. It is
understood the P.M.G. will issue a
licence for radio communication be-
tween two points in exceptional cir-
cumstances and is considering ex-
tending the facility to other users.
An official of the G.P.O. states
that very high frequencies ‘‘ above
25 Mc/s’’ will be allocated for any
such service.

R.AF. RECRUITMENT

OWING to the length of training for

many of the technical trades in
the R.A.F., it is considered waste-
ful and uneconomical to use con-
scripts; a campaign has, therefore,
been launched to recruit 100,000
N.C.O.s and men for regular service
in technical ground trades by the
end of this year.

In addition to the scheme for ex-
tended service for men still in the
Forces, men from 174 to 33 years of
age are invited to make application
for almost any one of the 100 ground
trades, among which are R/T oper-
ator, wireless  operator, radar
mechanic and radar operator—listed
in priority of importance.

Details of the scheme, which is
open to skilled, semi-skilled, or in
some cases unskilled men, are ob-
tainable from the Inspector of Re-
cruiting, Royal Air Force, Victory
House, Kingsway, London, W.C.2,
or from the R.A.F. Sections of the
Combined Recruiting Centres.

Details of recruitment for the
R.AF. Reserve Command will be
announced later.

Wireless World

MERCHANT SHIP RADAR

HE Ministry of Transport has

now published a booklet,
‘“ Radar for Merchant Ships,”’ in
which is included, as an appendix,
the specification for a general-pur-
pose marine radar set, which the
Government hopes will be generally
adopted by manufacturers.

It prescribes, among other mat-
ters, for a minimum range ‘‘at
which accurate ranges can be ob-
tained ”’ of 300 yards, and that at
which ““a small object (e.g., a
second-class buoy) ceases to be
visible,”” 50 yards. The set must
also give ‘“’a clear indication of
coastlines at 20 miles when the
ground rises to 200 feet’'’' and at 7
miles when rising to 20 feet.

An amending slip is included in
the booklet to bring the specifica-
tion into line with decisions reached
at the recent International Meeting
on Radio Aids to Marine Naviga-
tion.

It is pointed out that radar sets
which do not provide adequate safe-
guards may come within the scope
of the existing measures preventing
the use of instruments which will
create added dangers at sea.

‘“Radar for Merchant Ships’’ has
been edited by L. S. Harley, head
of the Central Radio Bureau, and
can be obtained from all branches
of His Majesty’'s Stationery Office,
or through booksellers, price gd.

AIRCRAFT RADIO
A MICROPHONE in the pilot’s
cabin and loudspeakers in the
main compartment of the new
Handley Page ‘‘ Hermes'' aircraft
will enable the pilot to point out
places of interest as the aircraft
passes over them and also to issue
any necessary instructions to the
passengers. The microphone con-
trol equipment and 14-watt ampli-
fier, which operates from the aircraft
24-volt D.C. supply, a rotary con-
verter providing the H.T., are in-

stalled in the pilot’s cabin.
For the purpose of relaying broad-

PYE Table Model
television receiver
with 9 intube. The
sound channel
covers television
sound only. The
two panel controls
are brilliance and
sound volume. The
occasional controls
—contrast, focus,
line and frame
holds—are behind
a sliding panel un-
der the speaker
grille. The price
is £35, plus £7.17.3
purchase tax.
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cast programmes to individual pas-
sengers withaut interfering with the
comfort of cthers in the ‘plane a
small loudspeaker is fitted into the
head-rest of each chair. Volume is
adjusted individually from a control
fitted in the arm of the chair.

The equipment has been specially
designed for the ‘‘ Hermes’’ by the
G.E.C.

INDIAN AMATEURS

IT is annouaced by the R.S.G.B.

that, as a result of discussions
between the Society and members
resident in India, it is proposed to
form a Radio Society of India. It
is planned to operate the Society
through Branch Managers, one for
each of the main centres of activity.

Readers in India interested in the
project are asked to communicate
with J. S. Nicholson, VU2JP, Mun-
nar P.O., Travancore, who is acting
as organizer for the South, or J.
MclIntosh, VU2LJ, Doom Dooma

P.O., Assam, organizer for the
North.
PERSONALITIES

Dr. C. C. Paterson, O.B.E., F.R.S.,
Director of the G.E.C. Research
Laboratories, was created a Knight
Bachelor in the Birthday Honours.
He is a past president of the I.E.E.

Among those created Commanders of
the Order of the British Empire in the
Birthday Honours are:—Prof. P. 1.
Dee, O.B.E., lately Superintendent,
Telecomnmunications Research Estab-
lishment, M.A.P.; J. Joseph, Managing
Director, Aeronautical and General
Instruments; Dr. W. B. Lewis, F.R.S.,
for services as Superintendent T.R.E.;
R. E. Relfe Luff, Managing Director,
Cable and Wireless; and Dr. T.
Walmsley, Chief Radio Engineer, Air
Ministry.

Dr. R. H. Barfield is relinquishing
his appointment on the research staff
of the National Physical Laboratory
to join the research and development
staff of Wild-Barfield Electric Furnaces.

B. W. Beswick and C. H. Davis have

resigned from the staff of the Ad-
miralty Signal Establishment, where

they have supervised the production
of Admiralty radar gear, in order to
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devote their full time to the Dorland
Electric Company, of which Mr, Davis
is a director and technical adviser.

Sydney S. Bird has retired from the
post of managing director of the com-
pany bearing his name, but is remain-
ing on the board as_technical adviser.
He is succeeded by S. E. C. Bird, who
has been works manager since the in-
ception of the company.

Dr. Percy Dunsheath, CB.E,
Director and Chief Engineer of W. T.
Henley’s Telegraph Works Company,
has been elected by the London Uni-
versity Engineering Graduates to the
University Senate for the period
1946-1950.

A. H. Recves has taken up an im-
portant appointment with Standard
Telecommunication Laboratories—the
Standard Telephones research sub-
sidiary. He joined the * Standard”
organization in 1923 and was promin-
ently associated with the 1931 micro-
ray  cross-channel  two-way radio-
telephony experiments between St.
Margaret’s Bay and Blanc Nez.

Sir Henry Tizard, K.C.B., F.R.S,,
was the guest of honour at the 23rd
Annual Dinner of the British Wireless
Dinner Club, when Major Gen. L. G.
Phillips, C.B., B.E., M.C,, was
elected president, and A. J. Gill, vice-
president.

OBITUARY

It is with regret we record the death
of Admiral Sir Charles Kennedy-Purvis,
G.B.E., K.C.B, on May 26th, at the
age of 62. Throughout his naval career,
on which he entered as a cadet in 1899,
rising to Deputy First Sea Lord, Sir
Charles had always been closely asso-
ciated with the wireless branch. In
1015 he was promoted Commander and
transferred to the Signal School when
that establishment took over wireless
telegraphy from the Torpedo School.
He was later promoted Captain and
given command of the School for two
years, From February, 1927, he was
for three years Director of the Signal
Division and was chairman of the
1.E.E. Wireless Section in 1929-30.

IN BRIEF

972 Radio Officers of the Marconi
International Marine Communication
Co. lost their lives during the war.
This was made known by the chairman
of the company at the annual meeting,
when he also stated that 165 won
decorations and awards for war service.

B.B.C. Transmitters.—East Anglia is
to have a new broadcasting station.
The B.B.C. is to erect a new trans-
mitter at Postwick, some four miles
east of Norwich. A site has also been
secured for the erection of a new trans-
mitter for the Edinburgh area.

The Thames Chain of Decca Navi-
gator stations, with the master at
Puckeridge, Herts, and slave stations
near Norwich and Lewes, has been in
operation experimentally for the past
few weeks and will be working on a
24-hour schedule by the end of June.

Civil Aviation.—The meeting of the

Wireless World

Special Radio Technical Division of
P.1.C.A.O. (Provisional International
Civil Aviation Organization) announced
in our May issue to be held in Montreal
on July 1st has been postponed. The
demonstrations of gear in this country
and the U.S. bave also been postponed.
They will now be given from September
gth-3oth and early in October, respec-
tively. The first meeting of the Radio
Technical Division will be held imme-
diately after the latter.

Television Tax.—Teclevision receivers
are chargeable with Purchase Tax at
334 per cent of the wholesale price—
the same as broadcast receivers and
radiogramophones.

Channel Istands.—The G.P.O. has an-
nounced that the prefix GC will be used
by amateurs in the Channel Islands.

Soviet Amateurs are again operating
on 160, 40, 20, 14 and 10 metres. The
amateurs’ journal Radio Front, which
ceased publication at the beginning of
the Russo-German war, has resumed
publication under the new title Radio.
It is published by ‘the Committee for
Radiofication and Broadcasting.

3,000,000 sets in the next five years
is the target of the Soviet radio in-
dustry. Over 1,600 radio relay centres,
serving nearly a million subscribers,
have been put into operation in the
Union since the end of the war.

Import Duty on radio equipment
entering the Irish Free State has re-
cently been revised. A duty of 75 per
cent or £7 10s, whichever is the greater,
is now charged on complete receivers.
Other charges are:—Loudspeakers 15s
and iron-cored transformers 7s 6d

B.S.R.A.—It is announced in the
latest Bulletin of the British Sound
Recording Association that it is hoped
to arrange for an exhibition of sound-
recording gear in the autumn.

Demonstrations of the Valradio
moving-coil pick-up used with the
Wireless World Quality Amplifier

are to be given each Monday at three,
from July 1st, at Valradio, 57, Fortess
Road, Kentish Town, London, N.W.5,
in response to requests by readers, who
are invited to bring test records.
Export Enquiry.—The Norwegian Co-
operative organization wishes to hear
from large-scale producers of British

broadcast receivers and components.
Address: Norges Iooperative Lands-
forening (Elektrisk avdeling) Rivier-

stredet 2, Oslo, Norway.

Vidor Miniature.—In the description
of this set on page 160 of the May issue
the H.T. voltage was given in error as
120. Actually a 674-volt layer-built
battery is employed. This receiver and
the Vidor ‘‘Riviera” portable have
been entered for the ** Britain Can Make
It Exhibition.

A New Drive has been launched by
the Waste Paper Recovery Association
to raise an additional 100,000 tons of
waste paper this year to alleviate the
acute shortage of packing materials.

“Front Line Radar’ is the title of
a 4o0-page booklet by Sqn. Ldr. C. A.
Martin which is a personal narrative
of the R.A.F. Mobile Signals Units who
were responsible for the operation of
Eureka-H Beacons throughout the cam-
paign in North-West Europe.
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INDUSTRIAL NEWS

Addison Electric Co., Ltd., 163, Hol*
land Park Avenue, London, W.ii, has
recently been formed to provide con-
sultant services in electronics and tele-
communications, and to undertake the
design and development of instruments,
radio components, prototypes, etc.

B.T.H.—A double jubilee was cele-
brated by the British Thomson-Houston
Co. in May. It was in May, 1896, that
the company was formed f{rom the
original London firm of Laing, Wharton
agéié Down which started trading in
I

Marine Radio Equipment is now
being manufactured by the Crampin
Steam Fishing Company, of Fish
Docks, Grimsby.

Ekco.—What seems to be the first
post-war mains broadcast set with a
built-in frame aerial has just been intro-
duced by Ekco. It is a 3-valve (+rect.)
superhet for A.C./D.C. of the compact
semi-portable type and costs £13 135,
plus £2 18s 8d tax.

Ferranti broadcast and television re-
ceivers, hitherto distributed through
radio wholesalers, will in future be dis-
tributed through a limited number of
dealers appointed by district repre-
sentatives.

Linaglow have moved to ‘‘ Linaglow
House,” 34, Osnaburgh Street, London,
N.W.1. Tel.: EUSton 8406/9.

Philips Southport Works, Ltd., is the
name given to a new company in the
Philips group formed to operate a fac-
tory in the North of England which
will produce machinery for valve and
lamp manufacture.

Westinghouse Brake and Signal Co.
announces that the Commercial
Branches of the Company, which were
evacuated to Pew Hill House, Chippen-
ham, Wilts, are returning to London.
On and after June 29th all corre-
spondence should be addressed to 8z,

York Way, London, N.1. Tel.: TER-
minus 6432.

CLUBS

Bradford.—Meetings are held each
Monday at 7.30 in the Temperance
Rooms, Harewood Street, of the re-
formed Bradford Short-Wave Club.
Negotiations are heing made for

premises for the erection of the Club’s
transmitter (G3NN). V. W. Sowen
(G2BYC), of 6, West View, Eldwick,
Bingley, Yorks, is secretary.

Manchester.—A meeting of the pre-
war North Manchester Radio and Tele-
vision Society is to be held in the Stand
Grammar School for Girls, Higher Lane,
Whitefield, on Monday, July 8th, at 8,
to discuss the future of the Society.

Stourbridge.—Future meetings of the
Stourbridge and District Radio Society
will be held on the first Tuesday of
each month in the Lecture Room, King
Edward’s Grammar School, Stour-
bridge, at 8. D. Rock (G8PR), ** Sand-
hurst,”” Vicarage Road, Amblecote,
Stourbridge, Worcs, is Hon. Sec. of the
Society, which has succeeded the pre-
war Stourbridge and Dudley Radio
Society.
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* THE TREND OF MOPERN ElpcyronNICS *
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Bantam Range

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.
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FOR ACTIVE SERVICE IN THE FIELD

Even now we are not permitted
to tell you the most important
of our war time achievements in
Transformers and it may be that
when we are allowed, the news
will either be so stale by that
time or we shall have developed
go much further that such news
will seem childish.

However we are permitted to
tell you that we designed and
Pproduced the 000 0000 0 000000
00 also that we 000 00 000000 O
0000 00000 0000,

If you are not intimately
connected with the field of
electronics you may not be very
impressed. In that case we can
only say that the same regources,
the same design and research
facilities and production which
made the above achievements
possible, can now be devoted

to your post war advantages.

PARMEKC of LEICESTER.
Makers of Transformers.

Wireless World July, 1946

Standard Cases
for

DELIVERY NOW

Superbly finished model of highest quality heavy
gauge sheet steel, strongly welded and complete

with internal metal chassis. Finished in light
grey, brown, yellow, red or black.

Type 1053A 15} w. x 8 d.x 9" h. £415 0
Type 1053B  17}" w. x 97 d. x 103" h. £6 15 0O
Type 1053C 24" w. x 127 d. x 5" h. £8 17 6
1H2-116 NEW OXFORD ST. LONDON, W.C.l. Dept. 2

CAPACTTORS

1069 Every type in the wide rangeof
Wego Capacitors is a *“ design
product,” built with a purpose
for the purpose, thus providing
you with capacitors that can
virtually be described as
“custom built”. We will

CONDENSER gladly send you details of the

COMPANY LTD

BIDEFORD AVENUE
PERIVALE - GREENFORD
MIDDLESEX.
Telephone: PERIVALE 4277

standard Wego range or co-
operate closely in the design
and manufacture of units to

your own requirements.
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DIFFERENTIATING CIRCUIT

Choosing Component Values

based on the assumption that the input

wave is truly rectangular. This leads to the
conclusion that the output wave has the same peak
amplitude as the input whatever the circuit values.
Very little practical experience is needed to assure
one that this is not true and that the output amplitude
does depend on the values assigned to the components
to quite a marked degree.

The reason is that the input never is rectangular
but takes a finite time to change its amplitude. The
way in which it varies differs in different cases, and
it is impracticable to,cover all the possibilities. The
most useful assumption is that the input to the
differentiator is of exponential shape; it is a rect-
angular wave previously distorted by passing it
through an integrating-type circuit of time constant
T,. The performance of a differentiator with such an
input has been dealt with by G. P. Ohman in Elec-
tromics for August, 1945, and the curves given here
are reproduced from this paper.

It is convenient to relate the exponential input
to the frequency response of the preceding circuits
by the somewhat arbitrary method of assuming
that this frequency response is obtained by a single
R.C. circuit. In general, this is not true, but it
does enable one to obtain some sort of correlation
between frequency response and the input wave-
shape to the differentiator. The response of an
R.C. circuit is —3 db when »T, 1; therefore, on
this basis T; = 1/w where o = 6.28 times the
maximum input frequency.

As an example of the use of the data consider the
design of a differentiator for television line synchron-

A

’ I HE usual analysis of a differentiating circuit is

[

z
-
®

=

TIME —>

(b) (c)

Fig. 1. A differentiator is shown at (a), with a step
input voltage wave at (b) and an exponential wave at (c).

izing pulses. These have a duration of 10 psec,
and the input frequency response will be taken as
2.5 Mc/sfor — 3db. Therefore, T, = 1/6.28 X 2.5 =
0.0636 usec.

It will usually be required that the output of the
differentiator be negligible compared with the input
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Fig. 2. These curves show the output waveform for an

exponential input wave ; T, denotes the characteristics
of the input and T, that of the differentiator itself.

at the end of the pulse. In this case, therefore, ¢,
can be taken as the input pulse duration of 10 usec,
and £,/T, = 157.

From Fig. 3, T,/T, = 0.03 about, for an output
of 1 per cent at ¢,; hence T, == 0.0636/0.03 = 2.12
psec.  From Fig. 4 n, = 0.9, £,/T, = 3.6, hence the
maximum output occurs at #; = 3.6 X 0.0636 =
0.228 psec after the onset of the pulse.

If R =o0.05 M@, then (C, + C,) = 2.12/0.05 =
42.4 pF,and if C, = 10 pF, C, = 32.4 pF. Then 5, =
0.766 and so 5 = ©.69.

wwWw americanradiohistorvy com
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Differentiating Circait—

For television purposes, it is not usually necessary
for the response at the end of the pulse to be as low
as 1 per cent, and a somewhat higher value is usually
tolerable. The more or less standard values for a
differentiator are C, = 50 pF and R = 50 k®.
With C, = 10 pF, T, = 3 psec, and so T,/T, =
0.0212. From the curves we then have, ¢,/T, = 220,
4/Ty = 39, and n, = 0.92, while 3, = 5/6 = 0.835.
Therefore, 7 = 0.75, t; = 0.25 usec, and £, — 14 psec.

The curves of Fig. 2 enable the performance at
any other time to be determined. Thus, continuing
this last example, suppose that it is required to find
out how long after the onset of the pulse a time-base
will trigger when fed directly from the differentiator
if it requires 2 volts to trigger it and the input pulse
is of 10 volts amplitude.

As n = 0.75, the peak output amplitude is 7.5
volts. The curve in Fig. 2 for T,/T, = 0.0212 is used.
We require 2 volts output, so that the fraction of the
maximum is 2/7.5 = 0.266. The maximum is 0.9
on the FEgy/ne scale, so the triggering voltage
will be obtained at 0.266 X 0.9 = 0.24, which corre-
sponds to ¢/T, = o.25, about, or # — 0.016 pusec.
For most purposes this delay is negligible.

Design Data (6) : Diffe_rentiating Circuit

A step-wave, Fig. 1 (b), of amplitude ¢ is passed
through an R.C. circuit of the integrating type
having a time constant T,, which modifies the

T
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NI /T For outeut = 1% 7,
N
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Tilv,
Fig. 3. These curves enable circuit values to be related
to the percentage of the voltage remaining at the out-
put at time {, after the onset of a pulse.

wave to the exponential form Fig. 1 (¢). This
wave is en = e(I — ¢ %T1) and is applied in its

turn to the differentiating circuit Fig. 1 (4). The
output is
C 5_"/'1-1 —_ 5“‘/R(C1+C2)
EO:eCI—{—lcz ( T, ) o (1)
RC, +CJ
writingn, = ot
C, + Cz

T, = R(C, + Cy)
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this reduces to
EO E'_t/_rl —_ e_‘/_r!
= .. .. .. (2
me | Tyl —1 (2)

For design purposes this is most conveniently
expressed as a family of curves relating /T, and

4 08—=-N
= =7,
& =
e 3 06
€ n
- 2 “
— A
2 04
LS LT, For 7 =
102
o O 005 01 05 1 510
T|IT2
Fig. 4. The maximum values of the output pulses, 7,,

and the time f, of the output maximum are correlated
with circuit values.

Ey/n,e for a series of values of T,/T,, and these
are given in Fig. 2. The further derived curves
of Figs. 3 and 4 enable component values to be
determined.

Symbols
T, =1/6.28f (Mc/s; psec) where f is the
frequency at which the overall response
of the circuits preceding the differen-
tiator is — 3 db.

T, = R(C, +Cyp) (pF; M)

{; = time interval between the onset of the
pulse and maximum output (usec).

{, = time interval between the onset of the

pulse and the end, the latter being the
time when the output has fallen to a
negligible quantity (usec).

7, = CJ/(Cy + C,) = efficiency factor due to C,.

n, = ratio of maximum output to the output
with a square input wave, ignoring C,.
n =M, =ratio of maximum output to
input.
Procedure

In general, T,, #,, C, and R are known and it is
required to find C,. Then i—

1. Evaluate ¢,/T,, and determine T,/T, from
Fig. 3 for the required maximum permissible
output at ¢,.

_ (T4fTy)
C, = TR s
3. Determine 5, from Fig. 4 ; 5, = C,/(C, + C,)
and 7 = 9,7,
4. Determine /,/T, from Fig. 4; ¢, =T, (¢,/T,).
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BELLING-LEE QUIZ

A selection of answers to questions we are continually being asked

-~

55
Question 8. Is there any advaniage

in  covering the tevminals of a
dipole ?

Answer 8. Yes, although water, ice
or snow by themselves will not
affect the picture, corrosion at this
point would cause trouble through
ultimate fracture of the leads.
A sample Belling-Lee dipole as-
sembled to a short length of 336
feeder has been submitted to an
accelerated life test (full K.110
Tropical test, 1 dry cycle at 71 deg.
C and 21 wet cycles at 61 deg. C).
Very slight corrosion occurred
on the zinc plated and passivated
ferrous parts, the deposit mainly
being zinc oxide with probably
slight trace of zinc carbonate.

Upon removal of the flange and
rubber teat encasing the connec-
tions, these (the conuections) were
found to be in excellent condition
and practically unaffected by the
test.

by letter and telephone

Question 9. Why make TV aevials
of expensive rigid construction,
will a wive not do just as well ?

Answer 9. A TV aerial* is really
a tuned circuit which has been
pulled out of compact shape. It
therefore possesses a measure of
selectivity. The reason for making
the element rigid is because it is
known that this flattens the
response and thus makes it more
certain to produce high definition
(sharp focus). This particularly
applies now that the band width
of the transmission has been in-
creased, and if receiver designers
take advantage of the higher
quality of transmission a de-
terioration of definition could be
observed if the present rigid
- dipole element was replaced by
say 7/22 copper wire.

Question 10. Must a plug and socket
for a television veceiver be matched
to the feeder ?

Answer 10. Theoretically yes, and at
V.H.F. and centimetre frequencies
used by so many of us in the
services it was most important,
but at TV frequencies (45 mc/s)
it just does not matter.

Where the length of the plug
and socket is very short compared
with the wavelength (as in Tele-
vision) characteristic impedance
is a wrong consideration. A two-
inch plug and socket is just a
capacitance, and this may be as
high as 22uuF. before signal level
becomes reduced by 1 db, whereas
a typical TV plug and socket
has a capacitance of only 10 uuF.
A mathematical paper with for-
mulae explaining this, will be
sent post free on application.

*L.502/L. Dipole, reflector and
cross arm, chimney lashings (less
mast) as o8 .. £5 5 0

Supplied also without reflector

ELLING & LEE LTD|

Bmocz ARTERIAL ROAD. _ROAD. ENFIELD. MIDDX |
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Question 4. Does water at the centre
of a TV dipole affect veception ?

Answer 4. No, as this will only
produce a parallel resistance across
the dipole terminals of several
thousand chms. As an example
we may assume that the parallel
resistance is 10,000 ohms at 45
mc/s across a dipole of approxi-
mately 70 ohms radiation resist-
ance. From the formula of re-
sistances in parallel :

R1 x Rz2
M= R iz
10000 X 70 700000
" 10000 + 70 10,070

= 69.52 ohms.

It can thus be seen that the re-
duction in signal is less than 1
per cent. and can be neglected.

Question 5. Does a Megger test ai
the ‘veceiver end of the feeder whilst
it is commected at the dipole, tell the
whole story ¢

Answer 5. No, it should be remem-
bered that the mnormal voltage
induced in the aerial system is
something less than 1 volt, whilst
the Megger applies a P.D. of
500 V. or more and is therefore
considered unsuitable.

Question 6. When may a Megger
be used ?
Answer 6. When the feeder is

disconnected from the dipole, it
can be used to check the insulation
resistance of the feeder, but this
will not indicate a variation of- its
characteristic impedance.  This
latter fault is only likely when the
feeder has suffered some mechan-
ical damage.

Question 7. FHow should the dipole
be tested ?

Answer 7. Only a visual examina-
tion is necessary in most cases,
and of course it means dismantling
the aerial system.

. TO BE CONTINUED
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} Dhase Fnversion

THE DX PLUS SEVEN QUALITY

HE CHASSIS
PHASE INVERTOR .
Incorporating Paraphase Push-Pull Self

SPEAKER Balanced Phase |Inversion Circuit and
Mgasuring °n|_)' 2_9in.>< Tandem Coupled Variable Selectivity.
,l:;:t ;ﬁévid?s“tsh:::zrslijc Price £25 .0 .0 pius Purchase Tax.
lovers perfect answer to
the “Baffling”’ problem. |
Response 25 — 13,000
c.p.s. Price £12.10.0

AGENTS :

We regret that owing to pres-
sure of business, it has been
impossible to deal with the
numerous applications received
far Agenc:cs 5 however we are
considering the app

Agents providing they are frst-
class Radio Engineers special-
ising in the sale of Quality
Equipment.

ounb Sales ILtd.

WEST STREET, FARNHAM, SURREY
FARNHAM 6461-2-3

ﬁﬁﬁﬁﬁ”@ﬁ@@ﬁ@@ﬁﬁ@

ﬁ 2 “SOMERFORD?”
_ POWER TRANSFORMERS

Now in full peace-time production, Gardners are still combining the skill of their engineers and
operatives with the best of materials to give the Radio and Electronic Industry the finest range
of Power Transformers. Now numbering 34, they are all different as regards their secondary
outputs and tappings. No difference though in their fine Quality, Dependability, and first-class
Workmanship—these remain, as always, their constant factors. There is a Gardners Power
Transformer to suit the job you have in hand or the one you are planning.

Write to-day for full data and specifications. If

you have a problem regarding Transformers, please |

consult us—our experience, developed over many

years, is at your disposal. A H ]] N E
Gardners “ SOMERFORD '’ Power Transformers | :

are available also through our accredited Stockist

YZ:l?Lii?lers, a list of whom will gladly be sent on TRANSFORMERS & CHOKES

Gardners Radio Ltd., Somerford, Christchurch, Hants. Tel.: Christchurch 1025

PIYP IV IIRIPELD
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CONSOL

Beacon Direction Finding System of High Accuracy

ONSOL is the name used in
England to describe a radio
aid to long-range navigation

originally developed by the Ger-
mans and first used by them in

1941. The Germans called the
system ‘‘Sonne’’ meaning
““Sun.”” This name was presum-

ably used because of the resem-
blance of the radiation pattern of
the beacon to the rays of the sun.
So far as the author is aware there
is nothing significant in the word
Consol.
There were three component
parts in the system :
(i) One or more ground trans-
mitting stations (beacons);
(ii) A radio receiver 260 kc /s to
420 kc/s (in the aircraft) ;
(iii) Maps, charts or tables of
bearings (in the aircraft).

The Germans erected beacons
extensively to provide overland
cover over Europe. They also
erected beacons on the western
coastline of Europe at places such
as Brest, Stavanger and the Lofo-
ten Isles to give navigational
assistance in the Atlantic to their
long-range aircraft and U-boats.
Most of these beacons have been
destroyed except the one at Sta-
vanger (319 kc/s) which has been
kept in continuous operation.
There are also two beacons in
Spain, at Seville (311 kc/s), and
Lugo (303 kc/s), but their opera-
tion is irregular. The U.K. has
erected a beacon in Northern Ire-
land, which is of British manufac-
ture and which incorporates de-
tailed improvements over the Ger-
man beacons. This beacon is ex-
pected to.be on the air for testing
very shortly on a frequency of 263
kc/s.

The System.—Consol has in-
herited many of its features from
pre-war radio navigational aids.
For instance, it uses a beam iden-
tified by dots and dashes as in
Lorenz or S.B.A. It also bears
some resemblance to the American
Radio Range except that the
beams are not fixed but rotating.
The word ‘“beam’ is here used

By JOHN E. CLEGQG,
M.Sc.Tech., AM.ILE.E.

to describe the equisignal zone
produced by the intersection of
two overlapping lobes of a radia-
tion pattern as in Fig. 1.

The bearing of an aircraft from
the ground station is obtained by
making use of the directional pro-
perties of a ground station aerial
system as in ground station direc-
tion finding. However, in the
Consol system the transmission is
made from this directional aerial

DIRECTION OF
" ROTATION ()

8EAM DR E%UI SIGNAL
20N

QUTER CENTRE OUTER
AERIAL AERIAL AERIAL
l 3001t VERTICAL
RADIATORS
TRANSMITTER
~———— ABOUT 4 MILES ——> (b)
Fig. 1. (a) Polar diagram and

(b} plan of Consol aerial system.

to the aircraft and only a receiver
is necessary in the aircraft. Con-
sol compares favourably with the
best medium-frequency Adcock
D.F. in accuracy and additionally
has three important advantages.
First, it is more convenient and
economical to generate on the
ground the powerful signals re-
quired for long-range working,
especially at low frequencies
where high aerials are required for

wwWWwWeamericanradiohistorv com

good efficiency. Second, the sys-
tem can serve an unlimited num-
ber of aircraft at the same time.
Third, only a one-way circuit is
required instead of the two-way
circuit required for ground D.F.
where an operator measures the
aircraft’s bearing on the ground
and transmits it to the aircraft.

Operating Frequency. — Consol
beacons operate on low f{requen-
cies between 260 and 420 kc/s in
order to obtain long distance
coverage by day and night over
land and sea. Except in the tro-
pics, the reliable range of a Con-
sol beacon is 1,000 miles by day
when the path lies over the sea.
When the path is entirely over
land the reliable daylight range is
600 miles. At night the range is
greater and not less than 1,500
miles over land and sea. These
figures are based on the use of a
transmitter delivering an output
of 2 kilowatts to aerials 300 feet
high. The precise ranges obtained
depend also on the nature of the
transmitting site, on the goodness
of the aircraft receiver, and on the
severity of interference.

In the trcpics it is expected
that the range will be consider-
ably reduced by the high noise
levels often experienced in these
regions.

The Beacon.—This consists of
a conventional low -frequency
transmitter producing an un-
modulated output of 2 kilowatts.
This is fed wnto a phasing unit
which is of about the same physi-
cal size as the transmitter itself.
The aerials consist of three verti-
cal radiators 3ooft high which are
arranged in line about two miles
apart. This represents a spacing
of three wavelengths. Four times
as much power is fed into the
centre aerial as into each of the
outer aerials. Initially the phases
of the currents in the outer aerials
are arranged so that one leads and
the other lags on the centre aerial
by go degrees. This produces a
variation in field strength as one
moves around the aerial, as
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Consol—

shown by the solid line of Fig. 1.
1f now the direction of current in
the outer aerials 1s reversed the
diagram will reverse, as shown by
the dotted diagram in Fig. 1. The
direction of current in the outer
aerial is reversed in dot-dash
rhythm and this produces 24
equisignal zones or beams along
the directions of equal signal
strengths from the two diagrams
(see Fig. 1.).

There is a resemblance here to
the Radio Range except that there
are 24 courses instead of four.
However, this is as far as the
resemblance goes, for a clever
artifice is introduced which causes
the beams to rotate slowly. In
one minute the beams each move
steadily through one whole sector
during which time the outer
aerials are keyed 6o times. Dur-
ing the next minute the centre
aerial only is fed and the current
is removed from the outer aerials
to dummy load resistances and
the system returns to its normal
state. The process is then re-
peated. This rotation of the
beams is produced by a goni-
ometer which advances the phase
of the current in one outer aerial
and at the same time retards the
phase of the outer aerial.

During the interval in which
the system is returning to its

original state an identification
signal is radiated in morse
characters.

The Airborne Receiver.—One
of the great advantages of this
system is that no special equip-
ment is required in the aircraft.
The normal receiver which is
found on all long-range aircraft
will receive the signals satis-
factorily. = The transmission is
unmodulated and a beat oscillator
is used to produce the heterodyne

beat note as for C.W. morse
reception.
Although a normal receiver

can be used, improved results and
longer range in bad conditions can
be obtained by using a receiver
with a very narrow bandwidth to
improve the signal-to-noise ratio.
A bandwidth of 200 c/s is amply
wide enough to pass without dis-
tortion the keying of the trans-
mitter. The best performance is
obtained by limiting the band-

Wircless World

width before the final detector,
but some improvement can be
obtained by the use of a simple
note filter tuned to 1,000 c/s.
The system also lends itself
readily to the use of an automatic
recorder though this is not yet
normal practice, This will enable
the navigator to be dispensed
with in some circumstances, and
will enable higher accuracy to be
obtained when fading is causing
variations in the counts.

Maps, Charts and Keys.—A key
is made relating the character
counts to bearing at the beacon.
This is done from a knowledge of
the dimensions of the aerial sys-
tem and its geographical position.
A portion of a typical key is
shown in Fig. 2 (b).

RIGHT
BISECTOR (e)

LINE OF
AERIAL MASTS

RIGHT
BISECTOR
BEARING —=
o10° 020° 030°

=2 s tmamnmn TTyrtrrrrrereet o

l‘llllrrllllTlllll
50 110203504050 ' 1020%4050 ' 10

O opaswes 0 opers O

SECTOR 8  SECTOR 9
{®)

Fig. 2. (a) Sector diagram for
Consol and (b) part of a typical

key for use by the navigator.

Radio waves travel along great
circle paths, and the simplest type
of chart to use is one on which
great circles are straight lines.
Gnomonic projection has this pro-
perty and bearings can be marked
on the map or chart directly as
straight lines emanating from the
beacon. Bearings may also, for
all practical purposes, be drawn
as straight lines on the interna-
tional modified polyconic maps.
The Germans used Mercator’s
Charts overprinted with curves of
constant bearing, calibrated in dot
and dash counts.

For practical purposes, particu-
larly over the longer distances, it
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is usually more satisfactory to
transfer a position line from a
special over-printed chart, rather
than to plot directly from the
station.

Operating Technique. — The
equisignal or beam swings through
a sectqr of about 10 degrees in one
minute, during which time 60
characters are radiated. Signals
in odd sectors will start with dots
and in even sectors with dashes,
as shown in Fig. 2 (a). An opera-
tor listening in a dot sector hears
a certain number of dots followed
by a brief interval of steady tone
as the beam sweeps past him and
the signal changes slowly and
smoothly from dots to dashes.
The cycle is completed by the
number of dashes required to
make up the 60 characters. The
operator determines his position
in the sector by counting the num-
ber of dots (or dashes in a dash
sector) which elapse before the
beam sweeps past him. He can
normally judge this to one charac-
ter and thus determine his bearing
to 1/6th degree.

In the absence of interference
the procedure is quite simple.
When conditions are difficult the
beam or equisignal interval may
have a duration of several seconds
and then the centre of the beam
can be estimated by noting the
last recognizable dot (or dash, de-
pending on the sector), and then,
keeping to the same rhythm, con-
tinuing to count through the
beam to the first recognizable
dash. The mean of these two
counts gives the centre of the
heam. For example, 12 clear dots
may be heard, followed by, say,
four seconds of steady tone, dur-
ing which time the operator would
have continued counting up to the
17th character, which would be
recognized as a dash. The centre
of the beam would therefore be
144 dots.

Ambiguities.—It will be obvious
that there are ambiguities in the
system. There are 12-dot sectors
and 12-dash sectors, and therefore
there are 12 possible bearings cor-
responding to any one count. By
changing the spacing of the aerials
(which, for the present case of 24
sectors, is three wavelengths) the
number of sectors can be altered.
Twenty-four has been chosen as
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a compromise between accuracy
and multiplicity of ambiguities.
There should not be difficulty in
deciding in which sector one is,
when it is considered that the
range of the beacon is at least 600
miles. At this range the nearest
ambiguous position line will be 20
degrees, or 200 miles away (except
in the sectors adjacent to the line
of the aerials). It is sometimes
recommended that the sector be
identified by a loop bearing, but
this is seldom necessary.

Accuracy.—The sectors lying
near to the right bisector of the
line of aerials are about 10 degrees
wide and these are the most use-
ful sectors. Those lying close to
the line of the aerials are wider.
The four sectors adjacent to the
line of the aerials, numbers 1, 11,
12 and 24 are not normally used
because of low accuracy and am-
biguities. The beacons will there-
fore be sited so that the good sec-
tors lie in the direction where good
coverage is most important.

During daylight the accuracy of
the system is high and in the sec-
tors at right angles to the line of
the aerials the accuracy is 0.3
degrees.  The accuracy falls to 1
degree in the sectors adjacent to
the line of the aerials. At night
the situation is complex. Errors
are very small in those sectors (5,
6, 17 and 18) adjacent to the right
bisector of the line of the aerials,
i.e., less than 1 degree. As the
angle between the bearing and the
right bisector increases the bear-
ing becomes less reliable. Itis in-
advisable to use sectors 1, 2, 10,
11, 12, 13, 23 and 24 at night at
distances beyond 200 miles.

Night errors are, of course, due
to sky-wave propagation. This
has two distinct effects. A sys-
tematic error and a random varia-
tion of bearing are produced. The
systematic error is always such as
to swing the beam towards the
right bisector. The sky waves
leave the transmitting aerial at an
angle inclined to the horizontal so
that the path difference between
the radiation from the two outer
aerials is less than is the case
with ground waves which leave
horizontally. Thus the waves
appear to have left at a smaller
angle to the right bisector than
they actualiy have. The effect is
zero along the right bisector and

Wireless World

hence the perfotmance is good in
this direction. The magnitude of
this systematic error ‘is also a
function of distance from the
beacon. Out to 150 miles where
the ground wave predominates the
error is negligible.  As the sky
wave begins to overpower the
ground ray the error increases
rapidly to a maximum value at
about 300 miles. Beyond this
distance the error decreases
slowly because now although the
signals are entirely due to sky
waves the angle at which the
waves have left the beacon de-
creases. Contour charts showing
the error as a function of bearing
and distance can be produced and
their intelligent use will increase
the accuracy of the system at
night. .

Besides the systematic erro
there is a random variation of
bearing due to interference pheno-
mena between the ground wave
and the sky wave and between one
sky wave and another. The mag-
nitude of this variation is also a
function of bearing and distance
as with the systematic error. This
error can obviously be reduced
by taking a number of readings
and finding the mean. Observa-
tions made by the author indicate
that when, owing to abnormal
ionospheric conditions, the varia-
tion between counts is high the
systemadtic error is also high and,
in fact, is approximately equal to
the maximum variation between
counts. The systematic error
determined in this way can then
be subtracted from the main read-
ing to give the true reading.

The introduction of automatic
recorders, as mentioned earlier,
will do much to improve the
accuracy when using sky waves.

Conclusion.—The Consol sys-
tem whilst being far from perfect
yet represents a great improve-
ment over pre-war aids such as
medium frequency direction find-
ing. During daylight the accur-
acy and coverage are very good.
The accuracy is of the order of
0.5 degree, the range about 1,000
miles and the angular coverage
about 300 degrees. At night time
the accuracy decreases to 1 to 3
degrees, the range increases to
1,500 miles but the useful angular
coverage decreases to about 150
degrees.
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WEST NORWOOD, S.E.27.
and at Manchester, Belfast, Newcastle, Birmingham

Tannoy are introducing many
new features in their post-
war range of products, and
highly specialised equipment
is now available. Illustrated
is the latest pattern Tannoy
Ribbon Velocity Microphone.
Write for full details of the
extensive range of Tannoy
Sound Equipment.

A\
TANNOY

The Sound Feople

“TANNOY " is the registered trade mark of
equipment manufactured by

GUY R. FOUNTAIN LTD.

“THE SOUND PEOPLE "’
Givsy Hill 1131

Bristol, Edinburgh, Glasgow, etc., etc.

The largest organisation in Great Britain
specialising SOLELY in Sound Equipment.
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AC/DC. VOLTAGE DROPPING

Danger of a Common H.T.—LT. Resistor

ANY of the smaller A.C./
D.C. sets of American
origin are designed for
115-volt mains and require modi-
fication for use on the 230-volt
supplies of this country.  This
modification usually takes the
form of an additional length of
‘“line-cord ”’ or other resistor to
drop 115 volts, and is quite satis-
factory for direct-current mains.
It is not always realized, how-
ever, that this practice is open to
serious technical objection in the
case of an A.C. supply, and that
the performance of the set may be
seriously aifected.  This arises
because the rectifier does not
draw current continuously, but
only on the tips of the positive
half-cycles. As a result, the
voltage drop in a series resistor is
greater for the H.T. than for the
heater supply. When the resistor
is adjusted to provide the correct
heater current, the H.T. voltage is
below normal.

in many cases it takes the form of
an additional two-way line-cord
comprising the lead D and the
resistance element R,. This
resistance carries the H.T. current
as well as the heater current, and
this must be taken into account
when determining its value.

D.C. Conditions

For a D.C. supply of 230 volts
there must be a drop of 115 volts
across R, The rectifier is con-
ducting all the time on direct
current, so that its input current
is the same as the H.T. current,
perhaps 60 mA. The heater
current depends on the wvalves
used, and in many of the newer
sets is as low as 150 mA. The total
current is merely the sum of the
two, or 210 mA, so that

R, = 115/0.21 = 550 ohms.

There is no difficulty here ; but
now consider the case of an A.C.
supply. The rectifier no longer
conducts all the time but only

f reeepe o tHT
A
R, | R, | o
—AM— | f AAAAAA- z G =
230V 1usv
D [ B8 ~HT
Fig. 1. The basic circuit of a typical A.C./D.C. set is shown here with a

conventional extra voltage-dropper to the left of the dotted line

The basic circuit of a typical
A.C./D.C. set is shown to the
right of the dotted line in Fig. 1.
The leads A and B together with
the resistance R,, are usually in
the form of a ‘‘line-cord.” On
the 115-volt supply for which the
set is designed, R, is in the heater
circuit only, and its value does
not affect the H.T. The value of
R, in ohms is equal to the mains
voitage less the total heater
voltage, divided by the heater
current in amperes.

For a 230-volt supply, the
resistance R, is often added, and

when the instantaneous voltage
between A and B is more positive
than the voltage across the reser-
voir capacitance C,. The receiver
draws current continuously, and
when the rectifier is not conducting
it is supplied by C,. The valve has
to supply during each short con-
ducting interval a quantity of
electricity equal to that delivered
to the set during each non-con-
ducting interval plus each con-
ducting interval.

On a j50-c/s supply, the latter
period is 0.02 sec ; the conducting
interval may be no more than one-
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fifth of this, or 0.004 sec. If the
current drawn by the valve were
constant throughout this conduct-
ing interval, it would be five
times as great as the mean output
current. In practice it is not
constant, and the result is that the
peak current in the valve can be
ten times the mean H.T. current
or even more. If the set draws
60 mA for H.T., the peak rectifier
current may be 0.6 A or more.

Rectifier Current

It is clear that this is going to
cause difficulty in voltage drop-
ping. During some four-fifths of
the time the rectifier is non-con-
ductive and the heater current is
the only current through R,.
When the rectifier conducts, how-
ever, its current also passes
through R, and its maximum
value may be much higher than
the heater current. The voltage
drop across R, is thus much
greater when the valve is con-
ducting than when it is not.

The set is designed for a peak
voltage of 115 X /2 Dbetween
A and B and the correct H.T.
voltage will be obtained only when
this is secured. The value of R,
veeded for this is the peak
voltage across R, (= 115 X 4/2)
divided by the total peak current,
which is the peak heater current
plus the peak valve current. If
the latter is 0.6 A, and the valves
take 0.15 A R.M.S,, the total peak
current is 0.812 A, and

R, = 212/0.812 = 260 ohms.

Such a value cannot be used,
however, because the heater
current would be excessive. Dur-
ing the greater part of the time
the rectifier is non-conductive
and only the heater current flows
through R,. The value needed
during this time is

115/0.15 = 765 ohms.

If R, is adjusted so that the
heater current is correct, as
measured by a thermal instru-
ment, its value will be less than
765 ohms but much greater than
260 ohms. The peak input voltage
to the rectifier will be below the
correct value, and as a result the
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output voltage and current will be
low. The performance of the set
will consequently be affected.
The H.T. voltage may well drop

Wireless World

sponds to R, of Fig. 2, but the
H.T. resistor is replaced by Rj,
R, and C.

The value of R; + R, is chosen

+HT.
R!
ANA—
R, R, y 1
\ t -0
230V usv
l l =HT.

Fig. 2. Separate extra dropping resistors R, and R, are needed for the L.T.
and H.T circuits if normal operation is to be secured.

from a normal 110 volts to
80 volts—a large percentage
change. The magnitude of the
effect depends on many factors.
The most important is the relation
of the H.T. current to the heater
current, and it decreases as this
ratio becomes less. Unfortunately
the tendency is for the ratio to
increase. The total H.T. current
of modern sets is higher than in
the older ones, and o.15-A heater
valves are used in place of the
older 0.3 A. For this reason a
voltage-dropping scheme which
was practicable, if not good, with
older sets is now becoming useless.

The capacitance of C, also has
an effect, and the modern tendency
towards the use of very large
values is detrimental. The larger
the value of C,, the shorter is the
conductive period of the wvalve
and the higher the peak current.

A.C. Operation

On an A.C. supply the effect can
be avoided by using a separate
dropping resistor for the H.T.
supply, as shown in Fig. 2. R,
carries only the heater current,
and its value is easily calculated ;
for 0.15-A valves and the voltages
shown it is 765 ohms. R, carries
only the H.T. current, and it is
hardly feasible to calculate its
value. It should be determined
experimentally for the correct
output H.T. voltage.

One snag about this arrange-
ment is that the value needed for
R;1s1n general different for a I.C.
supply. It will usually need to
be higher on D.C. than on A.C.
This could be overcome by adopt-
ing the more elaborate arrange-
ment of Fig. 3. Here R, corre-

to suit a D.C. supply, for then C
does nothing. Keeping their sum
constant, the individual resistors
are varied to suit A.C. conditions
with the value selected for C.
There are many possible combina-
tions, and the best course is
probably to determine in the
circuit of Fig. 2 the two values of
R, needed for D.C. and A.C. Then
R, of Fig. 3 should be given the
A.C. value, and R, made equal to
the difference between the A.C.
and D.C. values. C can then be
chosen to have a reactance at
50 ¢/s, small compared with R,.

Thus, suppose the D.C. value
is 1.9 k2 and the A.C. value is
0.5kf2; then R;= 0.5k and
R, = 1.4 k. The reactance of C
might be made 0.1 R, = 1402 ;
at socfs, C = 1/6.28 X 50 X 140
= 2.27 X 103F = 22.7 yF. This
is inconveniently large because it
must not be an electrolytic ca-
pacitor.

Re Ry
RECTIFIER

T

230V sy

!

Fig. 3. A method of obtaining

equal voltage dropping in the H.T.

line on both A.C. and D.C.
supplies is shown here.

HEATER

A smaller capacitance can be
used by making R; smaller and
R, larger, but the values must be
determined experimentally.

W. T. C.

www americanradiohistorvy com

237

(OUR UNIT SYSTEM

OF RADIO

See April issue for particulars

MIDGET 2-GANG CONDENSERS .00035 mifd.
Ceramic insulation, 12/6.
MIDGET IRON CORED PERMEABILITY
TUNED COILS 460 Kcs. Wavebands cover the
following standard ranges : 16-47, 200-550,800-
2,000 m., A., H.F. Osc. 3/- each coil.
SMALLIRONCORED PERMEABILITY TUNED
1.F. TRANSFORMERS. Screened 460 Kcs. 15/6.
VARIABLE CONDENSERS. 25 pf. ceramic
plate midget single—can be ganged, 4&/6.
0015 ceramic plate 2 gang, small, 12/6.
.0005 ceramic insulation, 2 gang, small, 12/8.
00015 standard, 2 gang, S.W., 12/6. Reaction
condensers, .0003 mica dialectric, 3/-.
TRIMMERS. 3/30 ceramic base air spaced,
new, 2/-; 40 pf. S.W. pre-set neutralising
cond., 2/-; T.C.C. air spaced straight line,
5/35 pf., 1/=; ceramic postage stamp type,
30/80, ; 50/120, 1/- ; 1507250, 1/9.
MAINS TRANSFORMERS. 350-0-350
4v.4a,4v.2a, 80 ma., 30/-; also 6.3 v.
5a,b5v. 2a., 30/-; 350-0-350 4 v. 4 a,
4v.2a,63v.5a,5v.2a., 80 m.a., 35/-.
All 200, 220, 240 v. primary. 875-0-375
63v.4a,63v.4a,5v. 2a,17 ma,
8;112/6: 10-0-200, 220, 240 v. primary.
L.F. chokes, 20 hy., 500 or 1,000 ohms.
100 mA., interleaved with mounting feet, 21/-.
L.F. TRANSFORMERS, 3, 4, or 5-1 midget,
8/ ; P.P. input 4-1 split sec. midget, 8/-;
medium, 9/6; heavy, 12/6; Rola multi-
ratio trans., 12/6; push-pull output trans.
for 5, 74, 16 obms. 4,000-0-4,000 v. (to suit
2 6v6 in push pull), 30/-,
CHASSIS. Alclad drilled for 7 or 10 valve
s‘e;, 16/- ; undrilled, polished, 12§ X7} x4,
6.

L.F. TRANS. Iron-cored permeability tuned,
465 K/cs.screened, 15/-.
MIDGET PLUGS AND SOCKETS. 5-pin with
plated cover, 1/-; banana plug and socket,
red and black, 8d. each; standard plug, red
and black, 3d. each; aluminium valve screen
and base, 2/-.
COILS. 3 wave band on one former A. and
H.F. Trans. with reaction, 16/50, 200/550,
900/2,000 m., 12/6; 3 wave band, A. and
osc., 12/6; 3 wave band, A. H.F. and osc.,
18/9; A. and H.F. med. and long, with
reaction, 10/6 ; H.F. choke, all wave, 2/6;
S.W., 2/-; 3 wave bands on one former
A. HF. and osc., 5/21, 20/54, 50/120'm., 8/3 ;
110/210, 200/540, 950/2,400, 6/3 ; colour
coded. Diagrams of connections supplied.
SWITCHES. 4 pole 3 way midget single bank,
4/6; 3 bank 2 pole 6 way, standard type,
with shorting plate, 8/6, We can supply
switches to suit any combination of our coils.
KNOBS. Communication type—black skirted
brass insert 1{§in., skirt 2}in.,, 1/6; black
pointer knobs, 1/-. Mains droppers, .2 A.
3,000 ohms, 6/- ; .3 A. 750 ohms, 7/~ ; with
mounting feet and variable sliders.
VALVE HOLDERS. 4, 5 and 8 pin English
paxolin, 6d. each; b6, 6, 7 and 8UX, 6d.
each ; 9 pin ceramic (E.F. 50 valve), 2/68 each ;
Amphenol octal, 9d.; ceramic octal, 2/6.
RESISTORS and CONDENSERS of standard
values in stock.
P.V.C. wire, six bright colours, 3d. per yd.;
Sleeving, highest grade, 2 mm., 4d. per yd.
1 mm., 3d. per yd.

All prices are current for this issue only.

TO OVERSEAS TRADERS

Wholesale and retail enquiries are Invited.

Orders can be executed for B.A.O.R., CM.F,,
and S.E.A.C. customers.

307 HIGH HOLBORN,

LONDON W.Ct. Phade HOL Larn 9631,
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UNBIASED

Wireless World

By
FREE GRID

£ ¢ 0.000,000,000,734 Metre

OMETIMES when I read the re-

ports of proceedings in our courts
of law I wonder whether I really am
living in the 2oth century with its
much-vaunted. scientific progress
rather than in the pre-Copernician
era when it was believed that it was
love rather than gravitational forces
which made the world go round.

I am not referring to the apparent
naivete of the questions asked by
some of our judges, for by long
usage and custom—very important
things in the eyes of the law—such
remarks are expected of them. Even
the infamous Judge Jeffreys thought
fit to interrupt an important witness
at the trial of Alice Lisle to ask
"’Who is Monmouth? ** I have in
mind cases in which the whole busi-
ness turns on some simple fact
which could be established in five
minutes by the use of science, and
radio in particular, whereas five
days of rhetoric leaves the whole
business in a worse state of doubt
than before.

Such a case arose the other day
when a Judge of the High Court
was called upon to decide the pre-
cise meaning of the term ‘‘ Azure'’
and whether a piece of cloth marked
‘“Exhibit A’ was or was not of
that colour. Dictionaries galore
were produced, many of which con-
tradicted each other and learned
counsel spoke at great length and
called into the box dress designers
of varying degrees of eminence,
none of whom seemed to agree with
the others even when they gave
evidence for the same litigant.

“What is Free Grid?”’

Eventually an eminent medical
authority stated that no two persons
were alike in their response to colour
sensitivity and what was one shade
of blue to one man could appear as
a different shade to another man,

and there was, therefore, nothing
strange in the lack of agreement.
The learned judge thereupon decided
to pass the buck by giving a deci-
sion with the remark that if he were
wrong the Lords of Appeal would
no doubt set him right.

Surely this is the very field in
which radar, which during the war
made such a spectacular descent
from the metre to the centimetre
wavelengths could make a still more
spectacular descent in wavelength to
the Angstrom Units in which lie the
ultra-short wavelengths of light and
colour, such hopelessly unscientific
things as blue and red and all their
multifarious shades would then give
place to wavelengths measured in
AU, and any piece of cloth, the
colour of which was in doubt would
be submitted to the searching analy-
sis of the Angstrom Unit radar
beam. The precise wavelength
which the cloth reflected would then
be ascertained and would leave no
room for argument.

Radiarchics and the
Food Shortage

AT first sight there does not ap-
pear to be much connection be-
tween radio and milk but I have
recently been endeavouring to help
an unfortunate lactitian who, in his
patriotic attempt to carry out the
much-advertised wishes of the
Ministry of Food, finds his efforts
frustrated at every turn by two
other departments of the Govern-
ment octopus.

The lactitian in question, moved
by the passionate pleadings of the
Minister of Food, both to save and
to produce more food, and observ-
ing the prodigious quantity of
cereals consumed daily by the horse
which pulled the van containing his
watery wares from house to house,
responded by selling the animal to
the butcher, thus carrying out Mr.
Strachey’s requests in one operation.

To take the horse’s ‘place he in-
vested in an electrically driven ve-
hicle which he picked up for a song
at Great Missenden. Unfortunately
he soon found that his delivery
time was doubled as he bad to
climb aboard the vehicle and drive
it from house to house instead of
merely having to call to it to move
along as he had done in the days
of the faithful quadruped.

Mrs. Free Grid brought the matter
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Radio-ship * Telearch L.”’

to my attention and I lost no time
in telling the milkman that it was
but a simple matter to equip his
electric vehicle so that it would
answer his beck and call like a horse.
I need hardly tell you that the pro-
ject I had in mind was a simple ap-
plication of the principles of radi-
archics, or radio-telearchics as the
philological pedants would have me
say. These principles were fully
discussed in the pages of this
journal twenty years ago and in case
you doubt my word I reproduce
herewith a photograph of the radio-
ship ‘‘ Telearch I’’ which was de-
signed and built in the Wireless
World laboratories to exemplify the
principles of radio control.

I went even further than the mere
offering of advice as I myself con-
structed the necessary transmitter,
receiver and associated apparatus
which I need hardly say was an un-
qualified success. I took particular
care to avoid interference to local
broadcast receivers by using a hori-
zontally polarized centimetre wave
and very low power. In spite of
this, Government department No. 1,
namely the G.P.O., was soon raising
all manner of objections which only
a past master in the art of obstruc-
tionism could have thought of.

This was not unexpected, but
Government department No. 2, in
the shape of the motor-vehicle
licensing authorities are also trying
to cause trouble by pointing out
that the law requires every vehicle
to be in charge of a qualified driver.
I have freely conceded this point
but have challenged the authorities
to tell me of any regulation which
compels the driver to be actually
seated in the vehicle. If any of you
legally minded people can help me
out in this I shall be greatly obliged
as I feel confident that 1 have the
law as well as right on my side.
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Towards

Wireless World

VALVE STANDARDIZATION

“Significant Progress Has Been Made"

PEAKING before the Eadio
Industries Club on Tuesday,
May 28th, J. W. Ridgeway,

O.B.E., dealt with a matter of
the utmost importance to all
branches of radio: his principal
topic was the vexed question of
valve standardization. This sub-
ject is one which has been
debated in technical circles, in-
cluding the columns of this
journal, almost since radio began
and Mr. Ridgeway’s address was
therefore bound to arouse the
greatest interest. He is a director
of Edison Swan, and also chair-
man of the British Radio Valve
Manufacturers’ Association.

The talk stressed one point
which  should  be generally
accepted but which is too fre-
quently  overlooked: namely,
that the standardization of so
complicated an engineering pro-
duct as a radio valve is a task
of almost overwhelming diffi-
culty. It is not sufficient that a
group of engineers should sit
round a table to work out an
ideal standard valve ; if that were
all the problem would have dis-
appeared years ago. In practice
one has to take into account the
different manufacturing tech-
niques in the factories of different
manufacturers and the different
needs and practices of all the
countless valve users. Also there
is the extremely complex situa-
tion resulting from differing com-
mercial policies and differing
commercial needs consequent
upon the marketing, or the desire
to market, radio valves in all the
different countries of the world.
This list of obstacles would be
formidable enough by itself, but
it has to be seen against a back-
ground of the disorganization of
the war vears.

Despite all this, Mr. Ridgeway
was able to report that the valve
manufacturers who constitute the
membership of the British Radio
Valve Manufacturers’ Association
had undertaken a serious study of
the whole problem of valve
standardization. This start had

been made at a time when the
demands of war had been at their
peak but, nevertheless, very
marked progress had already been
made. The valve manufacturers
had set themselves the task of
developing a range of wvalves
‘capable of manufacture by each
of the member manufacturers
using his own technique and
methods of construction, but the
working characteristics of which
would be such that valves of any
one type were freely interchange-
able in the appropriate socket in
domestic apparatus without signi-
ficant change in the performance
of the apparatus concerned.”
That was the ultimate goal before
the manufacturers, and when
reached it would provide all the
advantages which were so fre-
quently claimed for a true stand-
ard range of valves. In addition,
however, it would provide some-
thing more, since this policy laid
down that the various valve types
would be capable of manufacture
by the wvarious manufacturers
using their own techniques and
method of construction. In this
way the most serious risk of
standardization would be avoided,
that risk being the danger of stag-
nation by the elimination of the
skill and individuality of compet-
ing manufacturers.

In working towards this target
it had been seen that the first step
was to adopt a base, or bases, ac-
ceptable to all the valve manufac-
turers concerned. This had been
done, and the valve manufac-
turers had been determined that
the bases adopted should incor-
porate the most recent advances
in the art so that the range of
valves to follow could be as effi-
cient as possible. It had been
found desirable to adopt two
standard bases: one which offered
the maximum possible saving in
space {consistent with technical
performance) and was satisfactory
for valves of smaller dissipations,
and the other for those larger
valves such as certain rectifiers
and power output types where
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PREMIER RADIO Co.

MORRIS & C€O. (RADIO) LTD.

Callers to
169 FLEET STREET E.C.4.
Phone : Central 2833 All Post Orders to
167 LOWER CLAPTON RD., E.5.
Phone : Amherst 4723
All goods in new condition and guaranteed.
Terms of business, Cash with Order, or
C.0.D. over £1. Send 2jd. stamp for 1946 list

5-WATT AMPLIFIERS. AC/DC operation, 3 stages.
high gain, 3 ohm output, £8 B8s.
ALUMINIUM CHASSIS. Subsu.ntmlly made of bright
aluminjum, with four sides, 10in. x 8in. x 3}in., ¥/-;
19in. X 8in. x 2Hn., 7/0; 16in x 8in. x 2iin., 8/6 :
20in. x 8in. x 3}in., 10/6.
MIDGET COILS. Unscreened Type, size 1jin. x jin.,
deaigned for I.F. O.F. 465 K/c. Available in the types
Osc. H.F. Tran. Aerlal and in the following bands.
12-35, 16-47, 34-100, 94-261, 200-557, 250-750, 700-
2,000 metres. All types 3/- each. Trimmers and
Padders for all types, 8d. to 1/0. Also available,
B.F.0. Colls, Aerlal Filter, HF. Fliter. Same type
and price as above. If Trans. Iron Core Litz wound,
465 K/c.. 7/6.
PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. mains

40-100 oycles. All primaries are screened. All LT8
are centre tapped.

Ontput Price

250-0-260 v. 60 m/a. 6.3 v.2-3a.5v.3a..... 25/-

250-0-350 v. 60 m/a. 4 v. 1-2a. 4 v. 3-6a. . gg/-

o

300-0-300 v. BOmIn 63v 2-3a.5 v. 2a
-0- m/ X 4v

25/-

29/-

29/-

36/-
3500350\ l50m/a 4v, 230 4V 36a

v.1-3a. 4v.1-3 a. 39/~
3500350v 150 m/n. 5 v. 2:32.63 V.23

63v.2-3a 36/-
425°0-425 v. 300 m/a. Av.23a 4. a.

4v.36a. .... oo 47/
4235-0-425 v. . 200 mja. 6 3v. " 3a. 6.3 v. 3-5 a.

5v.2-3a 5 47)-
5000500v 50mu 4v.23a 4v. 23a

2-3a.4v.35a 47~

5000-500V 150m/n Bv.23a 6.8 v. 2.3 a. 0
5000500v '4!50m/n 5 v, ﬂaa 8.3 v. 23a

8.3 V.88 ovriiiiiiieaiieiiaan 85/~

PLAYIRG DESKS A few only avallable. Conaist of

an Electrical Gr Motor with aut. tlc stop
and apeed regulator, a quality magnetic Pick-up
mounted on a strong metal frame. Price complete
£6 17s. 6d. Without Pick-up £5 10s

MIDGET RADIO KITS. Complete with drilled
chaasis, valves and loud speaker, only cabinet required,
medium and long wave T.R.F., size 10 x 6 x 8, 4 valves,
ine. rect., tone control, AC/DC operation, 2007250 v.
Cirouit and constructional details supplied. Price,
including tax, £6 17s. 6d. Cabinet, if required,
25/- extra.

AMAZING OFFER. We have purchased the following
material which must be cleared. Special prices will
be quoted for large quantities. Buper Quality Leass.
Lend Aerovox ofl-filled Paper Condensers fitted with
Standoff Insulators and vertical fixing elip, 2 mifd.
1,000 volts working, 2,6 each, or 20/- per dozen.
nlze 33in.xI1n.x {ln.; 2 mfd 600 volte working,
1/3 each, or 10/- per dozen ; 1 mtd. 600 volts working,
1/-, or 81- per dozen, size 2in.x 13!n. x #in. 0.1 mfd.
500 v. working, miniature aluminium can, wire ends.
oil filled, insulation good as Mica, 9d. each, or 7/8
per dozen.

MICAMOLD POSTAGE STAMP CONDENSERS.
0.01, 0.001, 0.002 mfd., 600 volts working, §d. each,
'?7/8 per dozen.

CELESTION 10in, SPEAKERS. 2,100 ohma feld,
handle 8 watts. A super broduction with curved cone
and dustproof voice coil, 50/-.

.0005 CONDENSERS. Ceramic insulation. ‘' Bar”
Type. Bingle gung, 5/-. Twin gang, 8/6 ; three
@ang, 10/- ; four gang, 10/-.

P.M. SPEAKERS. 5in., 21/6 ; 6}in., 22/6 ; Sio.,
24/-; 10in. 6 watt 15 ohm, 47/6 ; 12in. 16 ohina
15 watts, a high fidellty Job, £6 15s.
ROTARY TRANSFORMERS, input 12 v., output
180 v. 30 m/a. 4 v. 3 a. with 19 volts input, output i
50 per cent. higher. May be used on D/C maing as
L.T. Charger. With small conversion could operate
as D/C Motor. Original cost over £5. Employ
powerfu) ring magnet. Price 10/- each.
ROTARY TRANSFORMERS. Input 6 v, 12 v. or
24 v. D.C., output 250 v., 550 v. or 1,200 v. 70 m/a.
respectively, 40/-, &
ELECTROLYTIC CONDENSERS. 8 mfd. 500 v.w.,
3/-; 32 mf. 550 v.w., size 4x2x1{, 5/-; 16 mt.
700 v.w. slze 5x4x23, 7/6 ; 16 + mf. 3u0vw 7/8.
RADIOGRAM CABINETS. Wellconatruucd Lowboy
Type Cabinets, complete with motor and pick-up.
£ 16s. With Autochunger, £42 16s. 64.
Packing and Carrlage, 30/- extra.
Photograph.

8end foi
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Towards Valve Standardization——
more dissipation was required.
On the score of size as well as of
technical considerations, it had
been considered necessary that
both designs should embody what
is commonly known as the ‘‘all-
glass technique.”” These bases
had been agreed.

In addition to this major step
Mr. Ridgeway disclosed that the
valve manufacturers had also
practically completed a scheme of
standardized pin connections for
use on the two standard bases.
The next step was to agree upon
the valve types which were to be
included within the standard
range and to work out common
specifications which the B.V.A.
members could all accept and
which would enable them to pro-
duce standard interchangeable
valves.

Mr. Ridgeway’s address was the
first public intimation of the pro-
gramme which the B.V.A. manu-
facturers had set themselves.
Those directly concerned, such as
the set-making side of the Radio
Industry and, of course, the Ser-
vice establishments, have known
of this programme for some time,
but it has never been overlooked
that the wider technical public is
vitally interested, too.

Vast numbers of users of valves
have been concerned at the wide
diversity of types and consequent
difficulty in replacement which
have grown up over the years of
radio’s rapid advancement, while
those whose business it is to sell

Underside of
R.A.P. model
846 showing
tuner unit.

TREREE T
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radio valves have despaired of the
difficulty of maintaining full and
representative stocks of so widely
diverse a product. Al these
people will be cheered to know
that this crying need has not been
overlooked by the B.V.A. manu-
facturers, and that they have set
themselves the task of working to-
wards a true standard range of
British valves and that they have
already made very significant pro-
gress towards this end. What is
perhaps more important is the
attempt to achieve that objective
without sacrificing the individu-
ality of the separate manufac-
turers. The co-existence of dif-
ferent valve designs and produc-
tion techniques is an essential ele-
ment in the technical advance-
ment of radio as a whole, and
that could not be maintained if
standardization were effected by a
slavish copying of some one range

produced elsewhere or by a stand-
ardization which was so rigid that
diversity of technique and the
progress which follows in its train
were eliminated.

‘“ RADIOPHARE, "’

DESIGN DATA : CORRECTION

In Design Data No. 2 the selec-
tivity figure in the example should
be — 5.2 db instead of — 5.54 db,
and fr on p. 91 should be 44.93
Mc/s instead of 45.017 Mc/s.

In Design Data No. 3, a mis-
print occurred in equation (2),
which should read

nCR:%d V(S = 1).

The curve based on the equation
is correct. In the example given,
the value of k calculated was
shown as 0.908 instead of 0.98,
this has affected some subsequent
values by a few per cent.

SPECIFICATION
TO ORDER

NIT construc-

tion has
been adopted in
the chassis of
post-war R.A.P.
receivers and no
fewer than nine
circuit combina-
tions can be sup-
plied with
various combina-
tions of R.F.,

wawawny americanradiahictans cam

(Right)
Rear view of .
sectionalized chassis.

1.F. and output power units. The
chassis illustrated is the Model 846,
in which the single I.F. stage in the
centre section is placed between an
R.F. unit comprising a signal-
frequency amplifier and frequency
converter, and an output unit con-
taining the second detector, a phase
invertor, push-pull output pentodes
and a power rectifier.

Other noteworthy features of
these chassis produced by Manu-
facturing R.A.P., 15, Browns Road,
Surbiton, Surrey, include a neat
grouping of tuning coils round the
wave-range switch and a vernier
tuning scale.
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Ex-Government Components - Miniature v 0 R T E x I 0 N

Earpieces - Listeners’ Tastes

Surplus Components

OUR 'Editorial on the dis-
posal of Government surplus
components appears plausible at
first sight, but it contains no facts
to support the pessimistic picture
which it suggests, and there are
strong general arguments which
are quite contrary to your case.
The disposal of surpluses has
been the subject of lengthy nego-
tiations between the Government
and the Radio Industry, so any
recent action of the Government,
so long delayed, cannot be called
reckless; if the method of disposal
eventually adopted by the Gov-
ernment is considered too drastic
(you give no details of the method)
it is likely that the reluctance of
the components industry to reach
a compromise may have contri-
buted to the situation. So far
as I am aware, delivery of com-
ponents to receiver manufacturers
is still commonly measured in
weeks and scores of weeks, rather
than in days; and so far from
there being a glut of components,
it is said by some that production
for both the home and the export

markets is threatened by short-.

age of components.

There is at present an abnormal
accumulation of civilian orders
for the radio industry as a whole,
representing arrears of replace-
ments in the home market, recon-
struction in devastated countries,
and demands based 6n sterling
balances held by the Dominions
and certain foreign countries
which represent part of Britain’s
war debts. The Governmert’s
policy is that the Radio Industry
should be encouraged to settle
down to the sort of size which
can be maintained over a long
period, and should not be en-
couraged to maintain an inflated
volume of production for the next
year or two, with subsequent
collapse. I do not know how far
this consideration affects the com-
ponents section of the industry,
but it would appear reasonable
to use up the Government surplus
in filling the immediate accumu-

“lated orders for receivers, and
L3

maintain component production
on a more modest level. In par-

ticular, the ex-Government com- |

ponents will all be of ‘* tropical **
quality, and therefore particu
larly suitable for export receivers

Early delivery of the goods is |

essential to building up an export
trade in radio receivers, and in
the national interest we cannot
allow exports to be imperilled so
that component manufacturers
who cannot deliver now may have
more work to do in a year’s time.
The Industry is entitled to be
jealous of the home market, but
it had no appreciable pre-war
export market and cannot claim
as of right that a foreign market
created solely by war circum-
stances should be preserved
against war surpluses. The In
dustry should be prepared for the
present to sacrifice to Government
surpluses a demand which it can-
not fill immediately, in order to
build up a permanent overseas
trade.
D. A. BELL,
London, N.z21.

Hearing-Aid ’Phones

I WAS very interested to see
the description by C. M, R,

Balbi of the new miniature shell-

type earpiece in your June issue,

While it embodies many
desirable mechanical features
which manufacturers have, for
some years,
corporate in their miniature ear-
pieces, theése have always had to
be jettisoned in favour of more
efficient but less mechanically
attractive designs.

From Mr. Balbi's description
this earpiece is designed on the
principle of a bone conductor, but
applied as an air conductor, and
I cannot help feeling therefore
that it falls between two stools.

The bone conductor, to be
efficient, requires the maximum
movement of a comparatively
heavy electro-magnetic structure
vibrating against the mastoid
bone.  This earpiece does not
seem to fulfil this requirement,
inasmuch as there is insufficient

endeavoured to in-

“SUPER FIFTY WATT"
AMPLIFIER

30 cps. to 15,000 cps. within } db.
under 2% distortion at 40 watts and
1% at 15 watts, including noise and
distortion of pre-amplifier and micro-
phone transformer.  Electronic mix-
ing for microphone and gramophone

of either high or low impedance,
with top and bass controls. Output
for 15-240 ohms, with generous
voice coil feedback to minimise
speaker distortion. New style easy
access steel case gives recessed
controls, making transport safe and
easy. Exceedingly well ventilated
for long life. Amplifier complete
in steel «case, as illustrated, with
built-in 15 ohms mu-metal shielded
microphone transformer, tropical
finish. Price 294 gns.

C.P.. 20A 5 Watt AMPLIFIER for I|2-volt
battery and a.c. mains operation. This
improved version of the old C.P.20 has
switch change-over from a%. to d.c. and

‘‘stand-by ** positions, and only consumas
53 amperes from 12-volt battery. Fitted
mu-metal shielded microphone transformer

for 15-ohm mlcrophone, and provision for
crystal and moving iron pick-up with tone
control for bass and top and outputs for
7.5 and 15 ohms. Complote in steel case,
with valves. £22.10.0.

A.C.20 AMPLIFIER.—This well-known model bas beea
retained and has a response 30—15,000 ops., mixing
arranged for orystal pick-up and microphone, large
output transformer for 4—7.5 and 156 ohms to deliver
15 watt at less than 5 per cent. total harmonic distortion
totheapeakers ..............¢c.00 Price £156 15 ©

RECORD REPRODUCER.—This is a development
of the A.C.20 amplifier with epecial attention to Jow
noise level, good response (30—-18,000 eps,) and low
harmonio dhtortlon (1 per cent. at 10 watts). Suitable
for any type of pick-up with switch for record compen-
sation, double negative feedback eircuit $o minimise
dlltortlon generated by speaker. Has fitted plug to
supply 6.3 v. 8 sxmp. L.T. and 300 v. sounr toa

mixer or feeder unit Price £18 0 O

Dealers and Export Agents
should write for special terms to :—

VORTEXION LTD.

257-261, THE BROADWAY,
WIMBLEDON, LONDON, S.W.19

Telephones : LiBerty 2814 and 6128.
Telegrams : "VORTEXION WIMBLE., LONDON., '
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Letters to the Editor—
mass to vibrate against the bone,
nor is the crystal capable of
sufficient amplitude.

As an air-conductor, on the
other hand, it is difficult to see
how it can compete satisfactorily
with a miniature electro-magnetic
earpiece, where far more ampli-
tude can be imparted to the dia-
phragm than to the ‘‘shell”” of
the new instrument, and where
the sound waves are directed
through a channel in the anato-
mical ear-tip into the outer ear,
as against a completely random
vibration of the whole shell.

Finally, with anatomical ear
fittings, there are five sizes for
both the left and right ears, mak-
ing a total of ten different sizes.
The hearing-aid manufacturer
who stocks anatomical ear tips for
use with his miniature earpieces
must have all these sizes available
if he is to provide a self-support-
ing earpiece, and more important
still, to avoid acoustic feedback

between microphone and ear-
piece.
Clearly, therefore, he would

have to carry a very considerable
stock of these earpieces in order
to satisfy the requirements of
each individual client.
A. P. R. MACKIE,
Allen and Hanburys (Acoustic
Aids), Ltd., London, W.1.

Why Listeners Hate ‘ Top ”’

N answer to ‘' Diallist’s’’ ques-
tion (your May issue) the main
reason why the man who listens
to his programmes chooses
deliberately to distort the sound
is, in one word, distortion. By
this is meant anything which was
not present in the original. The
term includes interference of all
kinds, resonance effects, high
frequency beaming (mentioned
by your contributor), ‘‘ pentode
distortion,’”” harmonic distortion
produced by overloading on cre-
scendo passages, distortion due to
mis-tuning or mis-alignment of
pre-set circuits, record scratch,
etcetera. All these produce their
maximum effect in the higher
audio-frequency range, and it is
a fact that distorted top is physi-
cally more uncomfortable and un-
pleasant to hear than any other
form of distortion. The only
ready remedy for this is to apply

Wireless World

deliberate distortion of another
kind, less unpleasant; i.e., by
cutting the false top. The choice
in this case is that of the lesser of
two evils.

The remedy is known (to some
at least), but 1s not easy to obtain.
It consists essentially of three
requirements. The first is a really
good loudspeaker to be used in

a room possessing reasonable
acoustics; next, a high-class
amplifier with ample power

reserve; and finally, a faultless
input to the amplifier. The last
is the most difficult of all to
secure, although we hope that
ultimately it will be in mnormal

July, 1940

supply. The usual remark of the
average listener on hearing the
results from an equipment which
has endeavoured to include the
above requirements, and which
has 4 full and natural high fre-
quency response, is ‘‘what a
lovely tone,’”” and as this is the
same as he makes when he hears
an ordinary set running with
minimum top (and therefore
minimum high frequency distor-
tion), I take it he means (if he
means anything at all!) ‘" how
pleasant and comfortable to listen
to.”’
G. F. REDGRAVE,
London, S.E.26.

RANDOM RADIATIONS

What Is Interference ?

HE findings of the Committee on

interference with radio reception
are not known at the time of writing,
but at a recent 1.E.E. discussion the
general opinion was that they would
define interference as radiation from
commercial, domestic or other elec-
trical apparatus with a field strength
sufficient to override a one-millivolt
signal in neighbouring receiving sets.
I suppose we must regard such a
standard as satisfactory; it is at any
rate better than the lack of any
standard at all and it does give the
B.B.C. something definite to work
on. If it is recommended they will
know that ‘‘service area’’ Ineans
the region round a station in which
the field strength of its signals is not
helow one millivolt. So long as it is
backed up by adequate penalties tor
those who infringe it the adoption
of this definition would go a long
way towards putting some sort of
order into the present chaotic state
of affairs. To be of real value it
will have to apply to all the fre-
quencies on which broadcasting is
done, and these include the 42 Mc/s
television band. \What are we going
to do about the owners of commer-
cial internal combustion vehicles and
private motor cars? Probably the
great majority of those now in use,
with the exception of Army and
other service vehicles, which are
effectively ‘‘ suppressed,”’ do cause
strong interference on both the
sound and vision channels of tele-
vision. Though it probably costs
less than a sovereign to buy a set of
suppressors and to have them fitted

WWW americanradiohistarns com
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to the ignition system, 1 sadly fear
that there will not be an order that
they must be installed within a
short time if heavy penalties are to
be avoided. Our national make-up
renders it far more likely that we
shall try moral suasion, with the
usual patchy results. Let us hope
that this will not be so and that,
whatever recommendations the Com-
mittee makes, they are adopted and
enforced with an iron hand.

gaa

Wireless Sports Models

ALMOST all of, the new wireless
sets seem to be of what I call
the ** family bus’’ type: four (or in
a few cases five) valves plus recti
fier, with only one short-wave band
and not very delicate tuning ar-
rangements. 1’ve heard of only one
firm up to now that is catering for
the long-distance enthusiast, who
yearns for a ‘‘sports model”’ in the
shape of a communication receiver,
or at any rate something built on
the same lines but less elaborate and
less expensive. There used before
the war to be a good market for sets
of this kind and I am sure that there
would be now if they were avail-
able. In case any manufacturer is
tickled by the idea, but does not
quite know what kind of receiver I
have in mind, .here is tke sort of
thing which I believe would be
snapped up as fast as they could he
turned out. One or perhaps two
R.F. stages, separate really stable
oscillator used with frequency
changer, two L.F, stages, D.D.T. for
detector and A.V.C., and output



www.americanradiohistory.com

July, 1946

stage. A B.F.O. is an advantage,
though not absolutely essent:al.
Tuning range: 10-550 metres in five
or six wavebands. Adequate imagc
suppression, electrical bandspread-
ing between 10 and about 80 metres,
tuning drive reasonably free from
backlash. Controls: tuning, volume
{manual), A.V.C. on-off, bandwidth
(say, 3kc/s, 6kc/s and 10kc/s)
B.F.O. on-off, wavechange. Cabi-
net: metal with crackle finish; no
built-in loudspeaker. Readers who
are interested may have other sug-
gestions to make.

000

An Ingenious Tool

P‘ROM the Bio Electric people T

have just had a very neat little
soldering iron, whose heating ar-
rangements are ingenious and, I be-
lieve, of an entirely novel kind. In-
tended for fine radio and instrument
work, the Stylus, as it is called,
measures 10in overall and weighs
under 4 oz. The bit, made of %in
round copper rod, is tapered at its
business end to a shape rather re-
sembling that of a pen nib. The bit
is fixed into an aluminium body
which itself fits into an aluminium
tube some 2%in in length running
to the well-shaped wooden handle.
To return to the body of the iron,
the part lying within the tube is
4in in diameter and has a B.S.F.
screw thread cut in it. In the
grooves of this thread lie the turns
of heater wire. The hody is ano-
dized and the thin layer of alu-
minium oxide covering it forms the
sole insulation for the 12-volt heater
element. When I first saw the in-
side of the iron I confess I had my
doubts about the reliability of such
a thin film of insulation. The firm
tells me that hefore the iron was
put on to the market heaters were
subjected to the strenuous test of
six months (4,408 hours) of continu-
ous running, at the end of which
time the megger showed an infinity
reading.

The heater wire is made of a
special alloy with a high tempera-
ture /resistance factor. As the wire
is in such close contact with the
body there is almost no temperature
gradient: the temperature of the
body is as near that of the heater
as makes no difference. Tempera-
ture control is first-rate: I have left
the iron idle on the bench for a
couple of hours and then found the
temperature still exactly right. The
loading is 25 watts at 12 volts and
the iron can be heated either from
a mains transformer or a secondary
battery. It reaches its working
temperature, by the way, in about
tour minutes after switching on.

Wireless World
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DELITY

Wll |

Transformers grve UNIFORM RESPONSE
over the Entire Musical Range

High fidelity reproduction is one of the features of a Bulgin transformer
effectively eliminating crackle, bringing in every radio performance
with studio clarity.

Midget or heavy duty, for inter-valve, microphone and pick-up
coupling, for input and output use, you will find a Bulgin transformer
for cvery need. Nickel alloy cores are specially laminated and have high
permeability. Every model is fitted with colour coded leads or metal
tags for easy identification.

Built to Recognised Standards

Most Bulgin high efficiency transformers are made to recognised
standards and can be fitted swiftly to any set. The Bulgin range offers
individual quality at attractive prices.
difference.

Remember, every Bulgin transformer is the result of 25 years of pioneering in
radio components.
Metallic Welding, an exclusive process which prevents deterioration by moisture
and gives constant performance under adverse climatic condstions.

You will appreciate the

One key to the success of Bulgin transformers is Mono-

BULGIN

Transformers for Input, Output
and Coupling wuses

F. BULGIN & CO. LTD. BYE PASS ROAD, BARKING,
Telephone : RIPpleway 3474 (5 lines)

ESSEX

www americanradiohistorvy com
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FREQUENCY MODULATION

VALVE G is back-coupled, in
known manney, through a series
of resistance-capacity sections marked
R, C, so as to generate oscillations at
a frequency which is determined by
the time-constant of the network.
According to the invention, the
resistances are shunted by non-linear
devices, such as the triodes V, V,, V,,
with their grids connected in parallel
to a source S of signals. The resulting
changes in the impedance of the net-
work give rise to frequency wvaria-
tions, which automatically adjust
themselves to keep the phase difference

Wi

— RECENT INVENTIONS —————

A Selection
of the More Interesting
Radio Developments

against external light coming from ali
directions, and at the same time offer
less obstruction to an observer than
the usual projecting hood.

Philco Radio and Television Corp.
(assignees of G. Zindell, jun.). Con-
vention date (U.S.A.), September 10th,
r942. No. 572338.

AAA

..(EE_

Circuit for frequency modulation.

across the network at the 180 degrees
required to maintain the generator G
in constant oscillation. By using
pentodes instead of triodes the modu-
lating voltage can be applied to the
anodes; the grids are then biased to
control the slope of each valve and
therefore the mean frequency of the
carrier.

Standard Telephones and Cables,

Ltd. (communicated by International
Standard FElectric Corp.). Application
date February 11th, 1944. No. 571840.

LIGHT MASKS

HE viewing screen of a cathode ray

tube is shielded by two sets ot
louvres, which are set at right angles
to each other, so as to exclude any
extraneous light that has an angle of
incidence greater than 45°, whilst
allowing a clear view of the televised
picture, or other indication, within the
solid angle so defined.

Each of the spaced louvre strips is
cut from laminated sheet plastic about
one-sixteenth of an inch thick. The
material consists of comparatively
wide sections of transparent cellulose
acetate, separated by thin transverse
layers of an opaque cement or binder.
The crossed louvres give protection

WAVE GUIDES

HE power passing through a wave
guide can be measured by the

rise in temperature of an insulated wire
wound around a given section of the
guide, but the operation is a slow one.
According to the invention, two
aligned openings are made in the oppo-
site narrow sides oi a rectangular wave
guide. They are then enlarged, by the
addition of a suitable framework, to
enclose a quarter-wave ‘‘grid,”” which
is made by winding a wire to and {ro
at right angles to the axis of the guide.
Assuming the waves passing through
the guide to be of the H,, type, cur-
rents will flow in the two narrow sides
at right angles to the main axis, and
the grid will accept them as an open-
circuited Quarter-wave section. As
viewed from inside the guide, the grid

The British abstracts published
here are prepared with the
permission of tbe Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
1/- each.

e o s e
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wires appear to be short-circuited to
the narrow walls, and therefore present
little impedance to the passage of the
main current. The local current in the
grid will, however, cause its tempera-
ture to rise, and so give a rapid and
continual indication of the power being
transmitted.

J. Collard.
tember 14th, 1943.

Application date Sep-
No. 572881.

CRYSTAL RECTIFIERS
POINT-CONTACT for rectifying
ultra-high {requencies is made

between a rod of synthetic silicon car-
bide, ground to a knife-edge, and a
knife-edged wire, the two edges being
set at right-angles to reduce the shunt
capacity. The crystal-rod is soldered
to a resilient hair-pin support, and the
combination is enclosed in a casing
filled with paraffin-wax.

The British Thomson-Houston Co.,
Ltd., and T. H. Kinman. Applicalion
date, March 6th, 1942. No. 572138.

COAXIAL FEEDERS

OTH ends of a coaxial feed line are

terminated by a device which (a)
keeps the inner and outer conductors
in fixed relation; (b) prevents the in-
gress of moisture; (c) allows the line,
when required, to be filled with gas
under pressure, and (d} throws no
appreciable shunt capacity across the
line or its associated circuits.

As shown, a quarter-wave metal
cylinder C is firmly fixed at one end
by a flange F to the outer conductor
of the line, and is sealed at its other
end by insulation S, which holds the
inner conductor firmly in place. Any
capacity shunt across the insulator S
is now in series with the very high
impedance of the closed quarter-wave
section formed by the outer conductor

Coaxial cable termination.

and the cylinder C, and is therefore
negligible at the working {requency.
For a television aerial, the cylinder
should be made resonant to the middle
frequency of the waveband to be
passed. A similar termination T is
fitted to the aerial end of the line.

The British Thomson-Houston Co.,
Ltd. Convention date (U.S.A.), March
16th, 1943. No. 57208s5.
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THIS

gt
BEAM TETRODE

will be popular
with Amateurs

QV04.20
DOUBLE BEAM TETRODE
I\f{f 6.3'or 12.6 Vv,
¥ 1.6 or 0.8 A.
Ve 400 V.
Wa 2 :35 ¥
Wo(CW) * 44 \\//Vv

ERE is a valve with ideal characteristics for Drivi
riving Power 0.23 wy.

Low anode voltage and | Max Freq. for
full ratings 125 /s
Max. Freq. for /3
reduced ratings 200 Mc/s.

amateur transmitters.
high frequency of operation gre outstanding features.

It is one of a complete range of Mullard transmitting

valves available to amateurs.

Write for details of Mullard Transmitting Valves for Amateurs

Mullard
Mullard] .

CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

THE MULLARD WIRELESS SERVICE COMPANY LIMITED,

www americanradiohistorv com
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EARTH FREE
£ Silent ad the Stars

( b

‘W )
{ ey e |
\ | HASTERADIO LTD
o

;__.

/f{ajteiradto
VIBRATORPACKS
PROMPT DELIVERY NOW ASSURED

PORTABLE

| ELECTRIC
[@ GRAM OPHONE
. TYPE A.G4
: 3N

The amplifier of this instrument
provides an output of 10 watts
frem buili in gramophone unit or
separate microphone. It is ideal
for Howls, Dancing Schools,
educational purposes and in the
heme. The unit is compact, port-
b/ able, has excellent raprodummn
and is robust in design. Full
particulars  including details of
loudspeakers and microphones are
available on request

REPRODUCERS LTD.

TEL : CRADLEY HEATH 6212.3
TEL : EUSTON 7515

M-W.73

BIRMINGHAM SOUND

CLAREMONT WORKS, OLD HILL, STAFFS.
LONDCN OFFICE: |15 GOWER STREET, wW.C.

WWW americanradiohistorv com
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" Varley |

SLIDER _RESISTANLES

A resistance of exceptionally robust
construction, wound on high quality
vitreous enamelied tubes.  Nickel-
copper alloy wire is used for the
resistance. An ideal product for use in:—
LABORATORIES
TEST EQUIPMENT
BATTERY CHARGING

SPEED CONTROL,

OLIVER PELL CONTROL L*

CAMBRIDGE ROW - WOOLWICH - S'E'I8
TELEPHONE : WOOLWICH * 1422

etc.

Manufacturers
of
LOUDSPEAKERS

e
LAMINATIONS

®
SCREENS
in
RADIOMETAL

PERMALLOY

SILICONALLOYS
ELECTRICAL SOUND & TELEVISION PATENTS LTD.

12, Pembroke Street, London, N.1. Terminus 4355
2/4, Manor Way, Boreham Wood, Herts. Elstres 2138
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WIRELESS WORLD CLASS]FIFID ADVERTISEMENTS

Rate 6/~ for 2 lines or less and 3/- for every additional |
line or part thereol. average lines 5-6 words. Box
Numbers 2 words plus 1/-. Press Day: August 1346 |
issue, first post Tuesday. July 9th. No responsitility
accepted tor errors.

WARNING

| Readers are warned that Government surplus [
components which may be offered for sale {

through our columns carry no manufacturer’s
guarantee. Many of these components will have
been designed for speciol purposes, making them
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored. We cannot
undertake to deal with any complaints regarding
any such compenents purchased.

NEW HECEIVERS AND AMPLIFIERS ]
ODEL P.A.3 7-valve amplifier, ideal for
all P.A, work.

MODEL P.A.6 7-valve quality amplifier -for
music Jovers who require the most perfect
gramophone reproduction.

WRITE now for full details; we also manu-
facture mains transformers and chokes, etc.,
specially designed for the " Wireless World ™
4, 8, 12watl quality amplifier. l
CHADDERTON RADIO TELEVISION (o,
Ltd.. Peel 8t., Chadderton, lLancs. (5110

IRMASTER 5-valve 4 waveband (12-2,000)

metres, A.C. mains 200-240v superhet
chassis, with 8in P. & A. mains energised
speaker apnd Mazda valves.
OUTPU approx. 5 watts, chassis size 1444inx
8inx3in. cream cellulose finish, illuminated
glass dial 8inx5in, with coloured waveband
scales and station names, pick-up and extra
L.S. sockets.
PRODUCT of one of the largest radio manu-
facturers, precision made to the highest stand-
ards; ideal for incorporating in radiogram or
own cabinet; art photographs available to gen-
uine enqumes price £17/12, carriage paid per
pass. train; ready to switch on.
EXPORT enquiries for Airmaster
specially invited.
WH are official agents [or Pye, Ekco, Philips,
Cossor, Philco, Ferguson, Ultra, Alba, R.G.D.,
etc., and new sets are available according to
manufacturers’ release schedules.
MAIL orders receive prompt attention; com-
ponent parts: we have good stocks of these
and will be glad to forward our list on re- |

chaasis

ceipt of 2d. stamp |
H.P. RADIO SE I{V!(‘ES lid.. 55. t'ounty |
Rd.. Walton, r.herponl 3 Tel. Aintree
1445. Estab. I35 [5590
OUBLE DEC(,A new 1946 model vastly

improved, 100—250 volts, ac/de/battery
fall dry), 3 wavebands, portable. £18/4/6,
including tax. rotational deliveries have com-
menced, order vours now.—Snell, Arcade,
Swansea. Est. 1900. Tel. 3734. [536.
I OLLEY'S RADIO.—Now demonstratmg
the latest R.G.D. auto-radiogram. Good-
man’s " infinite bafMe " & Sound Sales * phase
inverter ”’ loudspeakers, quality amplifiers,
feeder units, crystal & soll pick-ups.—285.
Camberwell Rd.. S.E.5 Rodney 4988.
HE V5SR (‘-wmmmncnmon receiver is now
available for imnieciate delivery, 9 tubes.
5 wavebands, 3% watts output, a.v.c., bl.o
200/250 a.c. mains.—Write, enclosing 21/7(1
stamnp for V55R illustrated brochure, Voice &
Vision Co.. 58-60. Rutland St., T.eicester [5302
OIL packs, 3 wavehand with switching
aligned on standard receiver, £1/156/6;
465 k/c LF.s. suitable for above available;
insist on Wevmouth Radio products, avail-
able from vour dealer.—Weymouth Radio
Mnfg. Co., Ltd., Crescent St., Weymouth.
MPLIFIERS. — Complete equipment for
P.A. industrial. dance and stage installa.
tions and portable apparatus from 15 to 150w;
early deliveries: illustrations and spee. on
request.—-Broadcast and Acoustic Equipment
Co.. Ltd.. Broadcast House, Tombland. Mor-
wich 26970 12903
IDELITY with sensitivity. genuine offer
to build 4v T.R.F. ac/dc semi-midget re-
ceiver, Litz M. & L, coils, firat-class resnlts
with 1mproved and tested circuit. diagram and
instructions to genuine engniries 4/6 refunded
on kit purchase, complete kit incl. drilled
chassis, screws, etc., only £3/15, 6l%in 1.S.
and trans.. with 4 specified valves. £3/12/5.—
T. R, 8., 33, Meadvale Rd., E. Croydon. [5354
BRIERLEY quality amplifiers for the repro-
duction of radio and gramophone reco:ds.
Send s.a.e. for illustrations and specifications.
PICK-UPS : We are now distributing booklats,
describing ‘certain aspects of pick-up design,
with illustrations, response curves, wpecnﬁcar
tions, etc., of our two new pick-ups.—Please
write your name and address clearly and en-
close 3d. (not stamped envelope), J. H. Brier-
lez, Ltd., 46, Tithebarn St. , Liverpool, 2. [5508

THREE NEW ADDITIONS 1

We have added three new
styles to our range of
mountings.

Thus do we endeavour to
meet the needs of the Radio
Industry and furthermore,
anticipate the requirements of
its forward-looking designers.
To those who have already
received our 1946 catalogue,
we shall be glad to send upon
request the three loose leaf
pages containing details of the
new mountings.

DELIVERY POSITION

Material supplies are more
difficult now than at any time
during the war, with the result
that the delivery position is
not improving. This is
probably a natural symptom
of the transition and all
industries are encountering
similar difficulty. We in Radio
will do our best to overcome
it.

May we suggest a way in which
you can assist ? When order-
ing specify wherever possible
one of our stock models. We
have a range of over 50 types
available to suit most require-

ments.
If you co-operate by consult-
ing us or our Catalogue

before building your circuit,
the chances are that one of
our Stock Models will meet
your need. This will help us
to speed delivery and to deal
with individval specifications
for special Transformers and
Chokes which now take about
28 days.

Telephone: Abbey 2244

PARTRIDGE

TRANSF ORMERS LTD

76-8. PETTY FRANCE, LONDON. S.W. |

27
AC/DC 5\'alve super—heterod,’ne receivers.
excellent reproduction, 8in speaker, at-
traclive walnut cabinets, lacquered metal grill,
modern design, retailing £15/10/6; nusual
trade terms, facilities and service; early de-
livery; trade only.—Osborne & Co., Southview
Rd., Warlingham, Surrey. [5415
STOUNDING new 1946 console radio,
ohtains full marks on all counts from ex-
pert Sunday Pictorial Test Panel, Dynatron,
ihe supreme reproducer, 11 valves, all wave,
ac. 88 guineas, plus 22/6/7 tax, rotational de-
hvenes now commencing, full details gent
]pleasure, autoradiogram available soon.
Arcade, Swansea, Tel. 3784. [5376
_ij TRF, ACIDC complete kit, ineluding
valves and speakers, £5/10; larger model
kit, with polished cabinet and 6in speaker
and valves, £7/10; car radlo 4v superhet, kit
and nbrator line cord 1/4 per yd, £6 100yds;
vibrator umt 6v m 250v out. £1/10; details
on requesf.)(‘ool\. ‘Enham,” Old Barn Rd.
Christehurch, Hants. 5486
I1TS, klts kits, 2 waveband, all mains 4-
valve, tube line-up, 6K7, 617, 25Z6,
25L6, polished aluminium chassis. really first
grade components, station named dial, de-
livered complete to last nut, full wiring in-
| structions; price £7/8, c.w.0. or ¢.0.d.—Isher-
woods, 81, Plungington Rd., Preston. Lanes.
3348 Preston. Radio repairs est. 1936.
I\TIRELY new 1946 R.G.D. all-wave auto-
radiogram, magnificent model. finest ever
made, new llghtwelght. pick-up, permanent
sapphlre point, very limited productlon, rota-
tional deliveries now commencing, £179/14/4.
including reduced tax, post orders welcomed,
safe delivery  guaranteed, early booking
respectfully advised. a pleasure to send full
details.—8nell Arcade, Swansea. FEst. 1900.
Tel. 3784. 5366
AKER'S.—New. 7-valve * Wireless Warld ™
Quality amplifier with tone control stage,
| 8 watts push-pull triode output, price inelndes
super Quality triple cone, 12in permanent
magnet speaker. with large output transformer
| and all valves; also as above but with 15
watts tetrode output ideal for realistic repro
duction for public address; 2!Yd. stamp for
‘partlcs prices, et.c —Bakers Selhurst Radio.
75, Sussex Rd.. Crovdon. Crovdon 4226.
RECEIVERS, AMPLIFIERS SECOND-HAND
H\LLICILAF’]‘ER SX24 Defiant. as new,
£35.. Royds Ave., Accrington.
I ALLICR’\I‘TERS SX24 4 wavebands,
540ke to 43.5me, recently ser.—Box 821.
][IALLICRAFTER 8.X.24, in absolutely new
cond.; £55. or nearest offer. Box 68. [5503
.C.A. AR88 communications receiver, as
| bnn(l new, 14 valves. 550kes to d43mes.
£55.- 8215 {5385
ATIONAL IOIX receiver (for ’ham bands),
| Xtal filter, etc., fair condition; £45, or
ofier.—Box 8181. [5359

PARTON 831-X, med. and short-wave 8
| valve chassis (1942). complete, set new
spare valves; offers.—Box 31 {5496

super-pro communications
receiver, crystal filter, 8 metres upwards.
nearest £30.—53, Drive, Walthamstow. [5374
ELEVISION; Marcomphone 709 Console
all-wave radio & television; what offers?-
Yorath, 60. Bishops Rd., Whitchurch. Cardifl.
RAD OGRAM ac, all mains, ali wave,
v model 661. upright walnut
\ cabinet, perfect. order, overhauled; £55.—Tel.

AMMERLUND

Reliance 2821. (5286
-VALVE 6-wave-band mid-West twin
chassis (chromium) 12in speaker, ex-

cellent performance and condition; £40: in-
sncctmn Caterham.—Box 8337. 15433
MERICAN Bosch, 8 valves. 4 bands. uc
rec., also W.W. 8.W. Three, 1938, 6.5
190m. in pohs-hed aluminium case; offers; s.a.e.
partice.—10, Moor Park Rd., Northwood, Mdx.
R(‘A a.mphﬁex, 7-valve, ‘12-watt, high sen-
sitivity, gain 100db, beautiful ]ob weighs

38lb, adaptable for 25-watt output; £15.

| Wood, 28, Nassau Rd., 8.W.13. Riv. 6285.
B URPIIY televisor model A.56v.. used few
weeks only, now at maker's works being
tested and adjusted following storage; still
under guarantee; £60 or mnearest.—Mansell,
31, lHumberstone Rd., Leicester. (5477
3 CHANNEL mixer, 2 monitors, each chan-
nel complehensne tone control, push-pull
61,6 Class A ontput unit, r.f. tuner, heavy
duty power pack, Jensen 12in spkr., Astatic
B10 pick-up. a.c turntable complete, with 30

valves: offers over £100.—\Write Box 8228.
RIERLxY lhgh Fidelity 5w amplifier,
£7/5; 10watt amplifier chassis,
feedback '£5: H.M.V. radiogram speaker 2,500
| field, 457-; Universal Avominor, as new, '£6;
'rew 4\'m!ve T.R F. sets in v, smart pol
new, unused, 8'4gns.—Dumville, 66,

Px-rkhlll Rd., London, N.W.3. Gul. 1453.
GRAMOPHONE AND SOUND EQUIPMENT
EXINGTON moving coil p.u. with trans,
} sapphire stylus, new. £10, or nearest.—
Troupe, Dipe Lane, West Boldon. § [5352
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Yo HAVE BEEN WAITING
a——— FOR THESE'!

The “ Q" Max Slow Motion Dial
- y ] for Individual
Calibration

& 9-1 SLOWMOTION
DRIVE.

@ FIVE BLANK
SCALES, AND ONE
ENGRAVED 0-180.

@ DIAL 61in. x 3} in.
® COMPLETE with escutcheon g!asf 15/6

and black fluted knobs
The “ @’ Max Chassis Cutter

No more tiresome drilling and

scraping, Holes cut easily and
cleanly. Punch cuts through
chassis. Die prevents distor-

tion. Spanner turns bolt to cut

holes. Sizeof hole |} in.

(octal base) - 10/6
(Other sizes in production.)

TWO NEW SHORT WAVE KITS |

A high performance 6-valve A.C. Superhet (9-345
metres) in 5 bands. An All-dry | to 4-valve
utilising plug-in coils covering 11-250 metres,
easily built up in valve stages. -Circuits of

either of the above each 3/6

GUR 20-PAGE CATALOGUE 34. POST FREE.

BERRYS

25, HIGH HOLBORN, LONDON, W.C.1
(*Phone : HOLborn 6231.) (Opp. Chancery Lane.)

='ASTRONIC’=

BNN TYPE AUDIO
TRANSFORMERS

Available with high or medium
fidelity response for input, driver
applications

or small output

BNN SERIES FEATURE :—

® Semi-toroidal coil structure

® Single, dual or tri-alloy shielding, giving noise-
suppression up to —80db

o High fidelity types Idb 20 to 20,000 c&s

e Medium-fidelity types tdb 50 to 10,000 ¢/s

o Terminations :—International  Octal  Base.
rloémting flange with soldering spills. Flexible
eads

® Hermetically-sealed if required

ASSOCIATED ELECTRONIC ENGINEERS Ltd
DALSTON GARDENS - STANMORE - ‘MDDX

Telephone : WORdsworth 4474/5/6
Telegrams: ‘‘ Electronic, Stanmore '’

i B .-H. 16mm sound film projectors; limited
British Thomson-louston Co., .., Rugby.
NOILS for “ W.W.” tone control and filter
circuits {Brierley ‘& Hartley spec.}). high
fidelity mic. line and sutput transiormers; sae
full list.—R. Clark, 30, Langland Cres., Stan-
more. Mlddx. Wor 5321. 5
MAZING new record reproducer,
svper amplifier, three 12in high fidelily
loudspeakers, revolutionary pick-up, mixed
autochanger, large record storage space, tnag
nificent appearance, startling reproduction

pleasure to send full details, rotational de-
liveries soon commence; order yours now.—Snell,
Arcad=, Swansea, est. 1900. Tel. 3784. [5365

PO\\‘ER gramophone 20 watts self changer,
12in and 10in base and treble boost and
cut, and contrast expansion control, crystal
pick-up and mike, mains (AC) volts selector
switch, radio unit socket and volume control
all in portable oak case; two speaker units
each containing 4 Goodman PM 12in
speakers; suit theatre, dance hall, etc., speci-

ally designed and exceptional quality; £250
complete; demonstration.—F. L. Best. Felix
Felixstowe. Tel. 554. [5442

EW Garrard, Collaro 1946 electric gramo-
phone motors, ac, ac/de. from £3/8/9;
automatic record changers, ac, ac/de, irom
£13/4/8; electric record players, ac, £9/3/4:
pedestal Plusagrams, ac, £15/6/2: gramo-
phone pick-ups, 30/7, 31/9, 37/-, 56/3; new
Goodmans 15in speaker, £18/10; new Good-
mans 12in speaker, £6/15; all at reduced
tax; rotational deliveries have commenced:
book yours now! Full details on request.
Snell. Arcade, Swansea (est. 1900). Tel. 3784.
TEST EQUIPMENT
AYLORMETER 81C ohms per volt 20,000,
as new.—Offers to Box 67. 502

50
1\,

‘ Works,

5
VOLT Wee Megger, s new, £6/10;
approval—Box 32. {5495
ODEL 7 Avo, brand new; £19/19.—19,
Myddleten Rd., Wood Green, N.22. [5390
RIPLETT all-wave oscillator, battery model
1231A, absolutely new; 12gns.-—Box 822"
ULLARD cathode ray oscillograph G.M.

A 3156/15, as new, &£70.~Rushworths,
Islington, Iiverpool. [5446
{OR sale, Universal Avominor; £8/10

101, Harwood Rd., Rishton, Blackburn.
‘ERRA\'N 3-range test meter (0-250v,

0-10v, 0-100mA), movement 0-1mA (1,000
ohras per volt); #£4/15.—Radio S8ervice &

Repairs, 1. Foundry Rd., Camborne, Cornwall
CAMBRIDGE Unipivot, 60ua, #£8: m:

meters, 100ma, 500ma, 30amp, 2liin, £1
each; R.K. Senior a.c., 1939, £8; 220 d.c.
vent axia fan, 6in blades, £4.—Box 8236.

all-wave Trimeasy, complete, both instru
ments in excellent condition; prices reason
able.—Llewellyn. radio engineer. Stoke Fervy.
King's L; 15388
I

various types of

nn.
D. yCOSG:]?OVE, radio and electrical
equipment engineers, are now producing
radio and test equipment: de-
Langley Rd.

tails fres on request.—185,

Slough, Bucks. (5369
EST equipment, Universal Avominors,
£8/10, c.w.0.; immediate delivery. Avo-

meters, valve testers, signal generators, tlx‘ndg.gs‘
short waiting period cenly, send for list
Young, Radio Service, Southwick, Sussex.
10.0000hms per volt, a new 40-tange multi
meter of this high sensitivity 1s'bemg
added to our range; particulars of this and
of oscillators, bridges, V.V.M.s, etc., on ve-
quest.—Maclachlan & Co., Strathyre. [5371
ULTI-RANGE measuring instruments,
1\ prompt delivery; guaranteed, reliable.
stundard model (dc volts and amps, ac volts,
ohms), or made to suit individual require-
ments; other equipment to specification.- ~Clif-
ford, 38, Dalkeith Grove, Stanmore, Middx.
-INCH cathode ray oscilloscope, one only,
6 laboratory built and never used_ time base
to over 200 kc/s, two stage high gain/wide
band amplifier, eleven controls, beautifully
finished in black crackle with chromium fit-
tings, size 22inx16inx9in. Best cash offer
over #£50. Oscillascope must be collected
l.ondon.—Box 8751. .
1000 reconditioned meters, 2in scale,
moving coil, 500 microamps. 26/-;
1ma. 25/-; any range Sma to 250ma, 23/-;
thermo-couple r.f. meters, 300ma, 350ma, 3
amps or 3.5 amps, 2in scale, 36/-; moving iron,
atbin scale, 7.5 or 15 valts ac, 17/6; moving
¢oil. 2l%in scale, 500 microgmps, 32{6; lma
31/:; any range Sma to 200ma, 28/8. New
M.C. meters, 24in scale, 100 microamps, 66/-;

lma 32/- Sma &3/6; 3. 10 or 150 volts
38/6, 300 volts 42/ . Moving iron, 1, 3 or 10
amps, 13/6; ex P.O. relays 2v, 10ma

7/6; vacuum mercury switches, 20 amp, 5/-;
Westinghouse meter rectifiers, §ma, 10/-—R.
Massey, 58, Wakefield Ave., Hull. 5449

waaan americanradiaohistans cam

realiam; £220/10, including reduced tax, a |
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quantity now available.—Enquiries, The |

AVO universal 36-range meter, Pye de luxe |
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electrically
with the

Designed by engineers
for engineers, the Solon
Electric Soldering Iron
gives neater, cleaner, more
efficient work in less time.
The heating element is right
inside the bit, giving con-
stant heat at the point — where

you want it, “All internal con-
aections housed at end of handle—
away from heat and easy to get at,
Complete with 6it. of Henley 3-oore
flexible. Made for the following standard
voltages :—200/220. 230/250.

Made in England

“sOLON

SOLDERING IRON son INDUSTRIAL USE

W.T. HENLEY'S TELEGRAPH WORKS CO.LTD,
51/63, EATTON GARDEN, LONDON, E.C.1.

YOU

can become
a first=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.

© standard 123
0atl round pen-
cil  bit  Solon.
Other sizes and
types available.

Post coupon now for free
booklet and learn how Yyou
can qualify for well-paid
employment or profitable

spare-time work.

T. & C. RADIO CCLLEGE
Morth Road, Parkstone, Dorset

R T T PP PP Y R PR T P RS Y

Post tn unsealed envelope, 1d. stamp)

Please send me free details of your Home-
Study Mathematics and Radio courses.

AMER] .. oo il e i bbb e

ADDRESS
W.W.50.

asNBEsasvessenrReEdivaansaNETeTITaNEET Y

CysnusyEuanEERShEUN R
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NEW LOUDSPEAKERS.

£5/18/6.—New Baker Super Quality 12in

Auditorium permanent magnet speaker
with triple come, manufactured by Bakers
Selhurst Radio, the pioneer manufacturers of
moving coil speakers since 1925, wide fre-
quency range, even response, 1dea.l for quality
reproduction, fitted with magnet, havmg ex-
ceptionally high flux density in the air
suitable for public address equipment wfﬂ;n
quality reproduction is first consideration;
send 2ld. stamp for leaflet giving details of
above and coustructional details of a new
acoustic chamber designed to extend loud
speaker frequency range.
£8/19/6.—New Baker super power cinema per-
manent magnet speaker with 18in triple cone
of new design, giving wide frequency response
free from objectionable resonances; speech is
clear and natural and music is reproduced
with exceptional realism; fine engineering job.
extromely sensitive; ideal for public address
equipment when power handling capacity, plus
realistic reproduction, is required; prompt
delivery per {iass train."-Bakers Selhurst Radio.
75, Sussex Rd.,, 8. Croydon (Croydon 4226).

LOUDSPEAKERS, SECOND-HAND
OIGT 4ft mouth wooden horn for sale;
offers.—Box 8752. [5475
NPOCH Domino 101l J, 230v ac, 150hms;
offers.—65B, St. Maryst Oxford. [3395

TRANSMITTING EQUIPMENT
9/10.—~R.A.T". 1154 transmitter complete.
free delivery London.--Scott., 66, Braxted

Park, Streatham, S.W.16. [5355
GYNAMOS, MOTORS, ETC.
).D.C.C. rotary converter, new, in silence
L4 cabinet, 24v dc to 230 ac, 180watts;
£12/10 or offer.—-Box 8217. (5387

DC convertor in silence cabinet, 120watl

E 100/230 ac, E16, Mullard MAS2 cakbinet
with tuning assemblg etc.,, £2.—MacGillirray,
Cherrytrees, Roke, X0 361
ANNETTE (U.S.A.) rotar) converter, d.c.
220/230v to 230v a.c., 120 watts, =lec.
and mech. silent, £15 or Dbest offer; trans-
tormer, 130v 1nput 12,000v output, 0.25kva,
suitable X-rayvs ete., offers— Forbes 58 Thorn

ton Ave., Croydon. (5483
VALVES
]LR , 185, 114, 384; £1 each, all unnsed
_Box 8761. (8478
ARGAIN.—High frequency enthusiast's
valves, 954, £1/15 each; 9004-9003.
£1/7/6 each, suitable for Midget b/cast re-
ceivers Olsamp heaters; can supply most

American valves, 68J7, 65A7, etc.; send order

197. Ard-

on D.c.; goods sent C.0.d—Rondeau.
leigh Green Rd.,, lIomﬁ,hurch Essev [%391
MERICAN G.T. ves at .o ces. —
1A5GT, 1C5GT, 1T5GT, GGGT E\G
6A8GT, 6B8GT, 6F6GT, HGG’I‘ 6.7, KA,
6L7GT. 6K7GT. 6N6, 6N7, 6P5GT, 6QTGT.
6SATGT. 6VEGT, 12Q7GT. 12SATG.
128G7GT, 128F5GT, 128Q7GT, 25Z6GT,
5Y3GT, 357Z5GT, 50L6GT; cash’ or co.d.—
Tregunna, High Cross 8t i, Austell. [E515
COMPONENTS -SECOND.-HAND, SURPLUS
VALUE! Matt has 1t.
SPECIAL offer, all new goods. )
CONDENSERS (canned), all 500v working
8mifd 3/-, 16mfd 3/6, 8+8 5/3, 0.1, 0.01
0.002 6/- dozen.
RESISTORS, 1» watt, asstd. values, 4/- doz.
ROTHERMEL  pick-ups (crystal), de luxe.
£2/16/3.
LINE cord. 0.3 amp (60 ohms per ft), 2-way
1.- per yd, 3-way 2/- per vd.
(:LASS accumulators, 2 volt 45 amp, 1lé':/lés

SPEA]\ERS 6in p.m. Celestion, 1/trans.,
8in p.m. Celestion, l/trans., 22 /6
LARGESI stock of B.V.A. and U.S
England; list prices; let us have your
quiries.
MATT RADIO SERVICE, Kingston 4881, 152.
Richmond Rd., Kingston-on-Thames, Surrey
s4, IT4, etc., 807, new, offers; or exchange
Vortex out transf. or what.—Box 8443.
TURLITZER have the following high
fidelity equipment for disposal. All
goods new stock, surplus to our requirements.
POWER transformers, 500-0-500, 300 ma &.3v
4a, C.T. 6.3v 4a, C.T. 5v 4a, £4/2.
PUbH PULL driver transformer spht secon
dary HI-FI, 30-15,000 e.p.s., £2/1
P.P. oucput transformers 6600 chms primary
sec., 15 & 74 ohms, 70w, £2/12
SWING chokes 300 ma 60 ohms dec, £1/16.
SMOOTHING chokes 30 hy 300 ma, £1/16.
Carriage, elc., 2/6 extra. Cash with order.
Not (Government surplus.
\\URLITAER Charlton Kings Rd., Kenlish
Town, N.W Tel. Gulliver 2294. [5476
FI ﬁOTROLYTIC condensers. brand new, not
i surplus scock 8mid. 500volt, 3/1 (1 doz.

. valves in
en

£1/16); valves, inelish and American, at hst,
prices .w.0.; enquiries  invited.-
Symions, Church R”d., North Ferribhy, \orks

| model work, 25/-.

BARGAINS BY
ELECTRADIX

PORTABLE MAINS AMPLIFIER by Gram-
pian, with detachable lid, P.M. speaker, Garrard
12in. elec. turntable, Marconi pick-up, tone and
vol. control, output and input control,25 watts,
4-valve 2 stages, plugs and leads for mains, speaker
and mike or other input.

PHILLIPS A.C. playing turntable gramo. motor,
Marconi pick-up and tone arm, P.M., M.C.
speaker on baffle, 10 watts, 3 valves 2 stages

HEADPH ONES. Ex-G.P.O. high resistance
double headphones, light weight, bakelite ear-
pieces and cap, double headband and cord, 22/6.
Low resistance single phone with headband and
cord, 8/6. Headphone cords, 2/- pair. Telephone
plugs and jacks, 3/6 pair.

AERIALS. 7/22 copper aerial wire, 50ft., 3/-;
100ft., 5/6 ; 30ft. indoor aerial wire, on reel l/-'
30ft. snngle splral copper indoor aer:al 1/9 ; twin
with bakelite end-piece and loop, 2/6 Egg and
Shell insulators, 3d. each. Lead-in Wire, rubber
covered, 3/- dozen yards.

POLE STAY STRAINERS for transmitting and
television aerials, 1/6 ea.

SWITCHES. Dewar key switches D.P.C.O,,
new surplus G.P.O., 5/~ ca. Yaxley type {(new)
| pole 8-way switches, 3/ /6 ; 3 pole 3-way, 3/6.
Ex-W.D. Rotary switches, IO contact studs with
laminated brush gear on ebonite panel. 6/6.
Rotary selector switches, new, 8 banks of 25 con-
tacts, 65/~ ea.

AUTO TRANSFORMERS 230 volts to |10
volts, 50 cy. 80 watts, 25/- ; 150 watts, 35/- ; 300
watts, 60/~ ; 350 watts, 65/~ ; 900/1,000 watts,
£7 10s.

TRANSFORMERS, FOR RE-WIND 3kW.
New type with stampings 44 x 6 x 74in., windings
damaged by blitz. Can be taken apart to make a
number of smailer units. Weight with damaged
wire is 65 Ibs. Limited number at 45/-, carriage
extra. 1 kw. Transformer for re-wind, 35/-.
150/200 watt size, 30/-.

FANS. 110 volt and 220 volt D.C. Table Fans,
12in. blade and guard, 35/- each. Oscillating type,

45/-. 24 volt D.C. 10in. blade and guard, 25/ ;
231/'.) volt A.C. Table Fans, |0in. blade and guard
75/-.

SPARK COILS. Ex-G.P.O., % to lin. coil for

Spark transmitter with coil

gap condenser in canvas-covered mahog. case,
with folding key, 55/-
MICROPHONES. The Lesdix No. IIA

Hand Mike is again available; a carbon inset
in solid brass case, the sensitive
diaphragm protected by a per-
forated metal panel, 8/6. Metal |
clad inset only, 5/~. Pedestal
mikes for desk or pulpit, 25/-;
High rad > transformer, 4/6
extra. Mike Buttons, G.P.O.
sound transmitter units, lin. dia.,
2/6 each. H.R. Transformer,
4/6. Recording and announcers’
hand-mikes, multi-carbon, metal
clad, service type, by Tannoy
and Truvox, with neat switch in

handle, 2I/-. As illustrated.
Special high ratio transformer, 7/6
MAGNETS,  AC/DC mains magnets, 2-pole |

220 volts, 7/6 each. The wonder midget Magnet,
alni perm. steel disc, weight only § oz., fin. dia.,
gin. thick with 3/l6in. centre hole, 3/6 each.
Large selection of horseshoe Magnets in stock.
Send for leaflet '* W.’

SEND FOR SPECIAL LEAFLETS ON RELAYS,
CHARGERS, DYNAMOS, MICROPHONES AND
LABORATORY GEAR AND LET US HAVE
YOUR ENQUIRIES FOR INSTRUMENTS AND
APPARATUS YOU ARE WANTING.

PARCELS 7 1b. parcel of useful oddments for
your junk box, all clean and dismantled from
Government and other apparatus, 7/6 post free.

ELECTRADIX RADIOS

214, QUEENSTOWN RD.,LONDON,S.W.8

e Telephone : MACaulay 2159 e |
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SOUTHERN RADIO'S wireless bargains.

ILATEST radio publications :

RADIO Valve Manual equnalent and alter-
native American and British types, with all
data, 3/6; Radio Circuits, fully illustrated,
receivers, power packs, etc., 2/-; Amplifiers,
{ully descriptive circuits, 2/-; Radio Coil and
Transformer Manual, 2/-; Short Wave Hand-
book, 2/-; Manual of Direct Disc Recording,
2/-; Test Gear Construction Manual, 1/6;
Radio Pocket Book, formulas, tables, colour

code, etc., 1/-; Ten Hows for Radio Construc-
tor, 1/-; Radio Reference Hand Book, com-:
rehensive and up to date, covering all
ranches of radio, 10/6; American Service
Manuals, Sparton-Emerson, Crosley-Belmont
{Part 1 & 2), Stewart-Warner-Fada, Emerson,
12/6 per vol.; Radio Resistor Chart (colour

code values at a flick), 1/- each; Bulgin
Radio Service Mannal, 2/6; postage ‘extra,

ACE mlcrophones complete  with
transformer, usable with any receiver, 7/6;
permanent crystal detector 2/6; msulated

push-back wire, 25 yards, 5/-; insulated sleev-
ing, assorted sizes and colours, 3/6 per dozen
vard lengths; single screened wire, 7/6 per
dozen yards; twin screemed. 15/- per dozen
vards; aluminium panels, undrilled, 16 gauge.
18 inches x 7 inches, 3/6; 18 inches x 9
inches, 4/6; ceramic and paxolme postage
stamp tnmmers, 30pi, single 1/3 each, double
bank 2/-; reaction condensers, 0.0003, 0.0005,
4/- each; diflerential reaction, 4/6; tubular
and mica condensers, 1/- each; knobs (pointer
and round), 1/- cach; valve holders 1/- each;

power rheuntatS, 30 ohms, 4/6, power rheo—
stats, 10 ohm, 4/6.
HUNDREDS more bargain lines; postage

extra to be added.
SOUTHERN Radio Supply Co.. 46, Lisle St.,
London, W.C.1. Gerrard 6653. (4987
NL\\ heavy steel chassis 8inx8inx1%in, 1/9,
reduction quantity; fully drilled, 3valve
holes, elc.—Cooke, 25, Langdale Rd., Sheffield, 8.
ARGAIN sell-up; Serviceman selling up
stock, valves, condensers, resistors, eto.,
all brand new £50 the lot; worth more than
double.—Box 8235. 5414
RADIO CLEARANCE. Ltd., Museum 9188,
27, 'lottenham Ct. Rd.. W.1.
MAINS trans., 300-0-300. 110ma, 5v 2a, 6.3v
3a, 22/6; electrolytlcs 500mf, 12v, 2/6; 30mi,
100v. 3/ ; 4amf 350v, 2/-; dmf 500v, 2/11;
20mf 150v, 2/9; 250m! 25v. 2/-; 200mi 12v.
2/-; Mansbridge condensers, 4mf 450v, 4/6;
2mf 400v. 1/6; 1lmf 350v, 9d.' 0.5mf 4,000v
wkp, 10/-; 0.5 400v, 6d.; silver mica. 50 to
5.000pf. 6d. ; mica, 6.0001-0.0005, 4d.; 0.001
0,007, 5d.; 0.01 6d., 0.01 2,200v test, 9d.;
tubulars, 6.01, 0.02, 004 6d.; 0.1 350v 7d.:
0.25 .‘575\' 1/-; switches, 4p 3-way, 3/-; 3p
4-way, 3/-; 1p 10-way, 3/-; 1lp 12-way, 3/6;
Ip 9-way, 3 hanks, 5/6; resistors, Yiw, 3d..
1w, 6d.; 2w, 1lod.; 3w, 1/3; all
g vitreous resistors 500, 500Q c.t.,
1.000Q, 1000‘2 tappe(’l 250 and 500. 1,300
tapped, 6000, 10w. 1/6; 20w, with clips, 1200,
2000, 3 35002, 5 OOOQ 40w, 14,0002
3/ 50\\'. 20,0000,  3/6:
toggle switches, double p., 2/11; i.f. trans-
formers, 4658 kllocycles, iron cored. 6/11 each;
headphones, 10/6 pair: throat mikes, 3/6, 50n{
ceramic trimmers, 9d.; wirewound volume
controls, 250. 320 1000 300Q. 2,0000.
5,0000, 2/6; 8-way tag panels, with resisters
andl condensers, to the value of approx. 5/-,
2/- complete; numerous other lines in stock;
cash with order or c.o.d.; postage extra; post
paid on orders over 7/6. (5065
HARLES BRITAIN (RADIO)}, Ltd., offers
interesting items in radio spares.
MIDGET cabinets. size lll/nxsl/;me pohshed
with speaker silk, 27/6 ea.; midget radio
chassxs drilled for 5 valves, size 9L x4lsin, 2/6
Celestion midget speakers, 5in, less trans.,
32/6 T.R.F. coils with circuit dia. HF and
Ae for long and medium waves, 8/6; superhet
coils Ae and Osc, 465 K/¢, 10m-30m, 30-60m,
200m-550m, with dia, 12/6 pr., also L.M.S.,
12/6; I.F. trans, 465 Kc/s, in ali cans with
trims. 14/-.
MAINS transformers, fully shrouded. 80m.a.,
350-0-350. 4v and 6v types, 25/-; Bryce trans.,
100ma, 32/6; multi-ratio output trans. for 3
ohm sec., 6/6, nuts and bolts, 4ba and 6ba,
2/- gross each.
SPECIAL offer, reconditioned mains ener
gised speakers 8in, various fields, less trans.,
17/6 ea.; replacement mains transformers. 4v
standard type, 19/6 ea.; many other lines in
stock; send for list “ W'; terms. cash or
c.o.d. over £1.--Charles Britain (Radio), Ltd.,
Radio House, 2, Wilson St.. Tondon, E.C.2.
Tel. Bis. 2966. [5555
TRANSFOR:\IERS, M.R. output 5/11, M.R.
with ¢/t Prim. 6/3; Class gincerval\-e, 6/4
mains, Brit. or Amer. types, 28/6; silent
chokes for 80-watt tluorescents, high-grade out-
put, P.P.P.X.s or 6L6s, for 3-ohm S.C 6.
»~SBC Richmond 8t., Walsall. (5430
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ELECTROLYTIC
CONDENSER
—ou

Block—sue 487 x 11"
The DALY range covers all requirements
Note—All Condensers bear the date made

DALY (coNDeNsers) LTD
Concenser Specialists for over 20 years
West Lodge Works, The Green, Ealing, W5
*Phone—Ealing 4841

ROTARY

WARD CONVERTERS

For Radio. Neon Signs, Tele-
vision, Fluorescent Lighting,
X-ray, Cinema Equipment and
innumerable other applications

We glso manufacture :—

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 : Amherst 1393

for A.C. and D.C

2 YA Coi! consump-
tion from 2 to 600
volts and tested to
2000 wvolts, Aeria!
Changeover Relays,
Mercury Relays, Mea-
suring Relays and
Time Delay Relays
Multiple contact Ask for teaflet
Relay LF.

lOND"EX’

LTD

ANUFACTURERS OF RELAYS
207 ANERIEY ROAD- LONDON-3-E-20 srocunan ci3a/e

AnpRLEY
weads
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| pletely wired and tested,

| and escutcheon, £5/15:

116~

Wi reless \Vurld

LlGNEl) lI\STRUMEN’l‘S SERV[CES 25
Park Grove Rd., Leytonstone, E.11. Tel
1.eytonstone 5601.

ALL-WAVE superhet kit, 16-47, 200-550.
800-2,000 metres, &.v.c., high ‘q" i.fs
ext. 1.8. and p.u. sockets, 8in spkr., uses model
20 (.oxl pack. fully angned and tested, ac
£12, ac/de, £12/10
MODLL 20 coil pack, allgned and tested.
only 5 connections, 39/6; il trans.
465Kcs,  higl q,” aligned and tested for

gain. 17/6 pair; model 20 tuning heart, fully
assembled with 3 valves, £6/15/10; handsome
tuning scale, glass, esc., and s/ /motion drive
tor above, 12/6: ampliﬁer kits. really well-
deaxvned ac models, 6watt, £7, 12watt, £11;
ac/de, Swatt, £7, 15watt, £12; lunmg units.

3w/band s het t)pe, assembled epte, with
‘alves, ac or ac/dc. £6/17/6:; TRF type,
wo med. wave stations only, high fidelity

esign ac or ac/de, £6; other kits available,
send 1d. for lists, circuits and tech. desc.
for any above, 2/6; post trade only at present.
send C€.w.0. ! possible—saves clerical work,

orders over £5 post free, no c.o.d. under £2.
I_IENR:'S Radio and Electrical Compo-
nents,

Harrow Rd., Edgware Rd.
W.2. Pad. 2194. Hours, 9.30-6 o'clock Mon.
Sat., hall-day ‘lhursday.
METAL rectifiers, input 200-600volts
300ma, 30/- each; 4mfd 1,000v wke.,
each, oil filled; 1mid 1,000v wkg., 3/- each
oil filled; 3gang 0.0005 standard condenser
with tnmmers, 12/6; 4.gang 0.0005 standard
condenser, 10/-; amphenol valveholders.
4-, 5- and 7-pin, English and Mazda Octal,
Int. Octal 4- and 5-pin, U.X., 9d. each.
7/6 doz.; Paxolin types, 5/. doz, t.r.i. m,
and L. wave with reaction, 8/6 pr., with cir-
cuit coils; t.r.f. med. wave coils, 5/- pr., with
circuit; i.f. trausformers, mulget iron cored
465k/cs. 10/6 each; shndard 465k /cs iron
cored, 15/- pr.; standard 110k,cs small Cans,
air spdced trimmers, 12/6 pr.; large selection
of cabinets in stock; callel' ouly, [5409
.C.C0, Q5/100ke/s crystal certificate, circuit
details, components less valve, all unused:

offers.—Box 8226, I
MALIL. AlIi Can elecs, 500v 8mfd,
12.—Cooke, 25,

post extra under

dale RRdJ., Sheffield, 8
YOULBIONE HKADIO, Station Rut.,

longton, Nr. Preston.—The return of
Post Mail Order Service. C.0.1). or eash with
rrder. Orders over 5/- post free Note prices.
EDDYS'TONE Model 504 communications re-
ceiver: deliveries commence August.
ALL Tungsram and B.V.A. valves; list prices.
LINE Cord 3 amp, 60() per foot, 2-way 1/6

outpul

¥yd., 3\va) 1/9 yd mains droppers, Feet, 2
slulers, .2 amp 4/3, .3 amp 4/6.
GOO!)\[\NS ’1‘2 1205/15 12in P.M. quality
speakers, £6/15: Goodmans T10/1501/3-5
15in P.M. super quality speakers to handle
25 watts, weight 2815lb, £18/10.

1946 Airmaster 5v superhet cliassis with 8in
M.E. speaker, all ready to switch on; 13/30.
30/60, 200/550, 800/2,000 metres, hign-class
job, £16/10.
WEYMOUTIl 3-waveland coil packs, com
for 465 kes, 38/6:
matched pairs, iron-cored LF. trans., 13/6.

MAINS transformers, highest quality
primaries tapped, 200/250 volts, 300/0/300
60 m.a. 4v 3a. 4v 23 or 6.3v 2a, 5v 2a
17/6; 350 0/350 120 m.a., 4v 6a, 4v 2.5a o1
6.3v 3a, 5v 2a, 24/-; bobbms 15/6; 450/0/450
200 m.a.. 4v Ba, 4v 4a, 4v da or 6.3v 4a.
6.3v 4a, 5v 3a, 42/6; or 6.3v 6a, 4v 2a, 4v 2a

S5v 3a, 45 -
EDDYSTONE short-wave components.
T'UNING units; model A3, R.F. stage, 16/50.
200/550, 800/200, complctolv assembled and
aligned with 3-gang condenser. drive scal
model B3 as above
but with I.F. stage and D.D. stage, £8/1
Kverything from a grid «lip to a Vortexion
50-watt amplifier; send 2Ll atamp for new
12-page catalogue. [533a
OILS, high gain t.r! combined med. and
lony wave, 2%in long, a really first-class
job; aerial and hf., 7/- pair. post paid, suit
able switch, 2/3; trimmers, 9d; 2-colour
station scale, 1/3.—Aneloy Radio, 36. Hind
mans Rd.. E. Dulwich, London. 8.E.22. (5379
B. & H. RADIO offer all sizes of electro:
lytics, 2- and 3-core line cord, trans-
formers, chokes, volume controls. etc. trans-
{ormers, ete.. made to specification: quality
amplifier components and designs; trade only:
send for list.—Huntlev St., Darlmgmn [5195
16 mfd eleccrohhcs 6/3; 3 gang con-
densers witlr trimmers, 13/6; ivorine
dials MW/LW, 1/2; 48 assorted carded
fuses, 16/-: Midget grub screwdrivers, 5d.;
»a,heholdels 5d.; knobs, 6d.; ‘‘Radio In-
side Out.” 4/6; trimmer tool kits, 30/-;: 1RS5,
185, 1Ta miniature valves, 17/6 each:
Oolmld Mansbridge blmk condensels 6d. or
5/- dozeir. Order .l lostage
under £1.--M. O. 8, 24, Ne\\ R(l E.1. [5470
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The "PYROBIT"
SOLDERING IRON

Brit. Patent No 560.50

for Precision
Instrument Work

Can be operated
like a pencil

With only 45 watts a
Bit Temperature of
over 300°C is obtained.

4 or al! Voltages from 6—250 volts
THE
ACRU ELECTRIC TOOL MFG. Co.Ltd.,
123, HYDE ROAD, ARDWICK,
‘Phone : ARDwick 4264 MANCHESTER, 12

THE POLYTECHNIC

REGENT STREET

SCHOOL OF ENGINEERING

Head

of SHchool: PHILIP KEMP

M.LE.E., A.l.Mech.E.

RADIO ENGINEERING A Full-Time Day Course in
over a period of three
years, prepares students for the National Diploma and
other examinations, and for the radio and telephone
industries.

The School re-opens on Beptember 17th, 1946.

EVENING CLASSES in these subjects commence on
Beptember 23rd. (Enrolment: September 16th to
18th, 6-8 pm.).

Prospectuses, giving full particulars of courses, fees,
etc., may be obtained on application to the nnder.
signed :

1.C. JONES, Director of Education,
The Polytechnic, 304 Regent Street,
London, W.1,

M.8c.Tech.,

unication

Whatever your age, you can now study

for the all-important Matriculation
Examination at home on “NO PASS—

NO FEE” terms. ‘“MATRIC" is the
accepted passport to all careers, and
opens up opportunities which would

otherwise be completely closed to you.
Ensure the success and security of you
and yours through post war difficulties
by writing for our valuable “Guide to
Matricutation” immediately—FREE

B.T.L (Dept. 114)

Oxford Street, London,

356, w.o ‘
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BATTERY charger kits, 12- or 6-volt.
amps 77/6; Standard  Telephone's
selenmm vectifier, Foster multi-fix transfor-

mer, Walsall electrical ammeter, switches, flex-
ible and chps, black frosted enamelled, steel
case.—S. Richmond 8t., Walsall. [5429

ADIO Amateurs—LCO/l’A transmitters,

new 25/30watts, 160-80-40-20 metres;
coils supplied for 160-80 metres, grey finish,
meter-switched; price, including meter, 9gns,
©.W.0.; any ’IX gear built to your specifica-
tions; racks and panels supplied.—Radio Tech-
nicians (GBUR/G8KL), 65, Trysull Rd., Wol-
verhampton. Tel. Penn 36082. [5417

AINS transformers, first-grade and brand

new, screened primary, 350-0-350v 80ma.
4v 4a and 4v 2.5a or 6.3v 3a and 5v 2a. £1
ea, post 1/-; larger type 120ma 6.3v tapped
4v, and 5v tapped 4v. unbeatable value at
27/6. post 1/-; similar quantity multi-ratio
oufput transfoxmers, 6/-; 30watt multi-ratio,
18/6, post 1/-; s.a.e. for list of other bargains.

Aneloy Radio, 36, Hindmans Rd., Dul-
wich. London, S.E.22 [5378

*ELECTED bargain from our stock.—Mains
) tranf. tapped input 200/250v 350/0/350
70ma, 4v/6v or 5v/6v H trs., static screen,
impreg. chassis mounting, guar., 20/- post-
age 1/- Replacement hohbins for most core
sizes, windings, as above, 15/6. Mains
droppers, feet, 2 sliders, .3a, 875r, 4/3. Line
cord, .3a 3 way 180r, 1/9 yd Trl. comb. L/M
Litz Tligh Q coils with reaction, 7/6, matched
nair. Postage extra, mo c.od., approval.-
T. R. 8., 33, Meadvale Rd., E. Croydon. [5493
ETAL rectifier 12v 2 amp type with
transformer and ballast bulb for 2v, 6v,
12v charger, no rheostat or ammeter requm:d
a “really foolproof charger kit, weight 5lb,
39/6, post 10d; ditto for 2v, 6v 32/6; ditto
2v, 6v, 12v 1.5 amp, 35/-; metal rectifier,
2v 0.5 amp with trans(ormer, mrakes ideal
tnckle charﬁer for 2v cell, 13/6, post 7d.

E luxe charger kits, 12v 3 amp rectifier
wnh transformer and ballast bulb for 2v to
12v charger, the ideal motorist's kit, as sup-
plied to Government bodies, 59/6, past 1/-;
ditto with 4 amp rectifier, 70/-.
RECTIFIER and transformer only for 12v
3 amp. 50/-, post 1/-; ditto 4 amp, 57/6
heavy duty charger kit with 140 watt nans
former, 5 amp rectifier for 6v, 12v, weight
15lb, £4/10; with ammeter, £5/5.

METAL recmﬂers 12v 0,75 amp, 7/6; 12v
1.5 amp, 10/6, post 6d; 12v 2.5 amp, 16/6;
12v 3 amp, 21/-, post 9d; 12v 4 amp, 27/6.
CHARGER kit for small radio store, up to
20 cells in series at one 2mpere, 14D watl
transformer, selenium rectitier, ballast bulb
and holder, no rheostat and ammeter needed.
£5/10; ditto for 2 amp, £7/15; chargers, 2v
10 12v up to 4 amp variable, weight 18lb.
£8/8; fitted sliding resistance and ammeter,
carrying bandle, unusual value,

sils mstrument rectifiers, ome milliamp.
ditto 5 milliamp for Avo, Aveminor,
i all goods offered are nmew and not sar.
plus or soiled stock; H.T. rectifiers, selenium,

120v, 25 ma, 7/6, post 4d:. 250v &0 ma,
11/9; for midgets, 120v 60 ma, 10/6.
ELIMINATOR kit, transformer, metal recti

two 8 mfd condensers for 120v, 20 ma
ontput, 32/6 ditto with 2v trickle charg-
ing, 40/-; 8 mfd 500v condensers, tubular,
best makes, new, 3/6 ea, not surplus
(HAMPION 43, Uplands Way,
N.21. Tel. Lab. 4457.
I‘OR sale, second-hand radio equipment:
steel standard racks, 4ft 8lin, with
rovers, less panels: Grampion 30watt ampli-
fiar. rack mounting wi:h valves; similar lot.
ex valves: 5-valve, 3-range rack mounting re-
ceiver; 60watt amplifier, mounted on 2ft Cin
rack, complete.—Write 8., H. R.” c¢/o
™ wnng, 43, Gt. Marlborongh 8t,, London. W.1.
THE S8implex Four, still the best, completr
constructional defails; Midget ac/de (total
ost of construction £9), theoretical aud full-
-rale layout diagrams, with instructions. per
copy 4/6: Midget polished wood cabinets.
LA deg@t m. wave t.r.f. coils, high gain,
7'6; m.l. wave, with reaction. circuit, 10/6:
ril-filled paper condensers, high v. wkg. small
size 4mfd 1.000v. 7/6: 8mfd 1.000v. 12/6:
amid 600v. 7/-: 10mfd 600v. 7/-; Midget elec-
trolytic 8x16mfid 500v. 7/6: 16mid 200v.
3/-; 16mid 350v. 3/6: all-wave coil pack.
wired, tested, 5 leads to receiver. boxed with
ac/de circuit, 40/-; .\de:et ivorine coloured
dials. s.m.l. wave. 4x 314 2/6; coloured s.m.l
dials on glass, 9x 4%, 3/6: slow motion drives,
2-speed with driving dise, 3/6; ditto string
drum drive, 1 speed, 2/6; epicycle drnes
3/-; mmmtnre rotary switches, 4p 3w 5/-.
6w 2/6; d.p.d.t.. 3/-: chokes, midget. 50ma
6/ standard. 80ma, 8/6; heavy. 150ma. 12/6:
‘\Hdget Bimplex chassis, fully drxl]ed with 4
valve holes. etc., 11x4al6x2in, 7/6; monthly
comprehensive lists; 2] stamp with enqguiries
postage all orders. )
0. GREENLICK. Ltd¥34. Bancroft Rd.. Cam
bridge Teath Rd.. Tondon. E1. Ste. 1334

fier,

London,
(5580

z |

A New Purchase!

EX-ARMY No. 58 Mk. 1
Seff-contained 8-v. Short-Wave

TRANS-RECEIVER

omplete Station
in carriers

Trans-Regeiver
Chassis

Study this specification :—
5-valve Superhet Receiver, 3-v. Transmitter.
AV.C.

Frequency range:

metres).

Working range : 5 miles with 12ft. rod aerial.

Panel Test Meter for check on batreries and various

parts of circuit.

Chnuln suspended in case by rubber shock mounts.
ling Mikes.

6 mc/s to 9 mo/s (50 to 33.3

1 type
2 prs. lleadphones, 6, 000 ohms,
Connecting Cables.
Three aerials in carrier (12ft. rod, 8it. 6ins. Tele-
scopie, 28ft. wire).

BARGAIN OFFER (less Vibrator) £7

As above but COMPLETE “lth set of 8 spare Valves,
pare Vibrator and Fuses, Accumulaters and,

VIBRATOR POWER UNIT £15

NE']?‘ngi-Wny TWIN BANK YAXLEY Type SWITCHES
)

.005 mtd. CONDENSERS. single geng, 4/6.
CONDENSERS. 1 mid. 400 v, wkg., heavy stand-off
ingulated terminals, 2/-. .02 mfd. 750 v. wkg.,
8d.ea.. 68/6 doz. 05 mfd. 500 v. wkg. in aluminium
case, 8d. ea., 6/6 doz. -1 mfd. 750 v. wkg., 1,500 v.
peak, metal case, 1/-es., B/~ doz 1 mifd. Electrolytic
250 v. wkg., metal case, 2/6 e
MINIATURE VOLUME CONTROLS
6 ohms. 4/3.
INTERNATIDNALOCTALVALVEHOLDERS Paxolin,

8/6 d
MOVING COIL INSERTS. Can be used as Head-
phones, Mildget Speakers, Speech Mikes or adapted
for Pick-ups.  Coll 30 ohms. In perfect order, 5/-_

R.A.F. Model 1155
COMMUNICATION RECEIVERS

Cowmparatively new. These receivers are made to the
stringent spectlication of the Air Ministry and are
fitted with a large ucale dial calibrated form 7.5 me/s.
to 1.500 ke/s. Complete with 10 valves, iucludlng
nmagic eye, they are fitted in a strong metal cabinet,
and supplied in wood carrying cage. They require
only a power pack to be ready for immediate £1 5
operation.

You are invited to call and see the stocks of R. 4.5,
gear we have for sale. 1t will pay youl!

Wire-wound,

We do not {ssue lists and cannot deal with
correspondence on the Roods we offer.

Closed Thurs. 1 p.m. Open all day Sat.

23, LISLY STREET
LONDOMNMN GFERrerd 7969 W.C.2.
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| Carrs. Stockp

| 8t Gabriels Rd., London. N.W.2.

| 5/- dozen;

A. RYALL, 65, Nightingale Lane, Lon-
don, S.W.12. __Mail order only, at present.
no C.0.D. under £1 please; postages extra,
many new lines: Relays .150 ohm 2v 15ma,
2P Co, hlgh class insulation.
British make, unused. good magnets, 5/-;
moving coil meters, 2in face, good scales,
0-5ma, 32/6, and 0-500 micro amperes, 45/-,
unused first grade; U.S.A. make tubular
condensers 0.1mf, 500v wkg, wire end metal
cased, 5/- dozen, also 0.5mf 500v, 3-2/-,

6/6 dozen British make upright lmt 350v
6/6 dozen, also 2mf 600v, 18/- dozen; 4mf
250y, will work O.K. at 350v, made for Air
Ministry, 18/- dozen; push back tyvpe
stranded wire. 12yds 1/-, or 500yd coils, 30/-.
CONTROL boxes, ex-Govt., unused. sm“|e
tvpe only, each contain two 5P sockets No
5ZA. black pointer knob, 3 4-way distribu.
tion boards, 250ma fuse and holder.
YAXLEY type switch, 3P, 3w 2.bank, box

size 4% x4'8Xx2% deep. 2/6 each, post 8d:
all packed in original cartons as manu-
factured. Yaxley type switches, 5w 2P 2-
bank, 2/6; 4w 2P iB, 2/-; also single pole
D, 2bank 1/6; and 3.bank 2P 4w, with
middle screen, 3/9

BEST make insulated resxstances. Lowatt sizes
47, 100. 270, 500, 900, 1,000, 2,000,
5,000, 22,000. 50,000. 220,000 Zme[z. all 3/-
<lozeu 1n01udmg a few non-insulated; best
make 2watt carbon resistances, 6,800,
140,000, 150,000, 220,000. 470 OOO,A
good assortment of 14, Y,
resistances at 1/6 dozen, and 1,800 " wire
wound, 1/6 dozen; 2,200 ohms, 1 dozen;
vitreous 30ohm, 1/6 dozen; 20ohm H.D..
1/-; well'made robust buzzers. 6¥ 30ma,
2/-; panels with screened 0.1mf and 12 Yow
resistances and condensers, 2/3 each; pre-set
pots, 300ohm, 2/-; pairs 30mm trimmers,
8d; multi insert mlkes. unused. power type.
20' each; double type mike and phone trans
formers, secs 175.45.10 ohms, 5/-; five 30mm
trimmers on metal base, 1/-; all perfect oods.

UPREME RADIO, 746, Romford Rd.,
N Manor Parlk, London E.a2. Tel. IIf
1260, For 15 vears we I\ave given service.

LINE cord 3-way 60-70v per foot, 1/6 yd;
ML cmls with cireuit matched, 9/6 pr., M\\'
6/6; L.M.8. wave coils, A and O short 14-50
metres M200-5501,, 900-2,000, witn Ccircuit,
10/6 pr; LF. 465 ke, 10/-; switches for same,
7/6: midget 2-gang 0005 condensers, 11
3Z.gang 13/-; all-wave dials, 3liinxa4in,
coloured 1/9; all-wave 5in, 2/6; glass 4%inXx
gin. 3/6: L and M switches, 2/3.
SPEAKERS from 2%in-10in; send for_ prices
valves, 6J5GT, new, boxed, 7I6 not BUA, 80,
5Y39. we hn\a a quanutv of odd valves, also

| over 3,000 BVA valves at BOT prices; paper

and can condensers; send for prices; Airmaster
5-valve superhet cnassis, 4-waveband pick-up
and extension speaker ‘tappings, all Mazda
valves fitted, including PT, £15/10: also in
Console model, £29/10.
MANY other lines for the service engineer.
S.A.E. all enquiries, 6d extra for postage.
No c.o.d. [53%%
OTARY transformers, 12 volts D.C. input,
output 275 volts, 110 m/a and 500 volts
50/80 m/a slmultaneously, ideal for P.A. or
mobile transmitters; bargain. £3/17/6 each,
carriage extra; tough rubber 3-core flexible
cable, 7d. per yard; 50 mfd 12-volt tubular
electrolytics, 11d. each 0.5 mid 450-volts
tubular papen —Austm Mills, Ltd., Lower

(5432

ELEC’I‘ROLVTI(‘ hlock condensers, 16x16
mid, card, 450v. 6/9; 8mid. 500v can.
2/10; aluminium can tubular, 0.01mid, 1.000v.
1/9; 0.02 750v, 1/3: 0.1mid 1.000v. 1/ block
paper, 1mfd. 1,000v. 3/3; 4mid, 1,000v. 8/9:
s.a.e. for enquiries and current list countn
dealers send for particulars of our country
dealers’ service; post orders only; e¢.w.0. or
c.0.d. postage under £1. -U.E.IL 'Cerp. 32
(5589
CC instrument wire, 14lb reels. 15,720, 22,
1/6; 26, 28g 1/9; 30, 32 g., 2/-;

34g., 2/3 "enamelled do. ., same pnces mcludmg

| 36g., 2/3; 38, 40g., 2/6; silk covered do., 20z

reels 24, 26, 28g., 1/6; 30,

32, 34, 36g., 1/9;
30, a2g.. "2 Teg. D.8.C. b, 5/-; 18g
DS.C, 1lib, 7/-; Iammated bakelite panels

Liin t]uck 6m>(4m 1/3; 6inx6in. 1/9: 8inx
6in. 2/3; 10inx6in, 2/9: 10inx8in, 3/6:
12inx8in, 4/-; ditto, 1/16in thick, same

| sizes, 10d, 1/2, 1/6, 1710, 2/4, 2/8; I’)O]l!hed

ebonite panels, 3/16in thick, sizes as above,
1/9, 2/9, 3/6, 4/6, 6/-, 7/- respectively; B.A.

sCrews, gross useful snes, 2/6; ditto. nuts,
2/6 gr.; assorted gross scre“s and nuts. 2/6:
ditto, blBSs washers, 1/6 gr.; fibre washers,
1/6 gr.; assorted soldering tags, 2/- gr.; as-
sorted small eyelets and rivets, 1/3 gr.; ﬁnest
quality stranded and single push-back wire,
12 vards 2'3; resin-cored solder, 1lb. 3/6;
heavy insulated aerial wire, SOft 1/6, 75ft
2/3,°1001t 3'-; lead-in tubes, 4in 9d, 6in 1/-,

9in 1/4; all postage extra; trade supplmd
Post Radio Supplies. 33, Bourne Gdns.. 1.4
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DESIGN for P.A.

The MB.31 amplifler incorporates the Cathode-
anode output circuit developed by Acoustical,
fesulting in a total distortion content ineapable
of detection by the human ear. A flat frequency
response from 40—15,C00 c.p.s. is obtainable,
modified by a microphone volume control so
weighted that ‘‘natural” reproduction is
maintained at all levels.

Introducing compression near fuil output, a
higher average output level can be handied
without the distress caused by overload peaks
Operating from AC mains or 12-volt battery,
and having alternative input and output im-
pedances, the MB.31 amplifier is extremely
versatile and suitable for most typesof general
nublic address work.

=@cvusTical

MANUFACTURING CO. LTD.
HUNTINGDON. TEL : 361.

COMPONENTS FOR PROTOTYPES

Commnercial buyers for large industrial organisations,
requiring components {or prototypes (especially when they
are in a hurry--which is mostly always) are graduaily
finding that the quickest way to get what they want fa to
‘phone Pad. §116, or call at 177, Edgware Road (not iar
from Marble Arch) and take the goods away with them.
No matter what is required, if we haven't got it in stock
we alwayy do our utmost to get it quiekly, and we usually
know where—and how.

OUR OWN FACTORY :—u have just

acquired additional space on the premises and now have
our own factory—primarily engaged on communications
apparatus, transmitters, aad U.H.F. receivers; mind you,
it is only a littie factory, but it is surprising scmetimes
what initiative and determined effort can do.

WHEN you bave a minute to spare—call in and see us—
you will be quite interested.

TELE-RADIO (1943) LTD.

177, EDGWARE ROAD, LONDON, W.2

HLL & CHURCHILL LTD |
SWAI:ZO(;SEELBESSRSET

ENGLISH & AMERICAN

BOOKS IN STOCK ON
RADIO AND
TELECOMMUNICATION

®
CATALOGUE ON APPLICATION ||

Wireless World

July, 1946

NEW components; 8mfd; 500v, block elect.,
3/1; mains droppers, feet, .3amp 4/6,
.2amp 4/3; line cord .3amp 2-way 1/6 yd,
3-way 1/9 yd; vol. controls, long spindle 3/-,
with switch 4/-; post extra; lists 2%d.—
itadofote. 76, Sefton 3t., Southport. 5419
ADIOSALLES offer resistors, %, !, and 1w,
5d, 6d and 9d; condensers, tubular and

| mica, to 0.0001 9d, to 0.01 1/-, to 0.25 and
| 0.5 2/6, 0.1 or 9d; valveholders, 4-, 5- and 6-

pin_ 6d, Brit. and Amer; 7, 8- and 9-pin, 9d:
vol. controls, 4/6 or 5/6. with sw. Midge!
and standard canned 165kc 1 fts, 21/- and
15/- per pair; t.r.f. and s'het all-wave and mw.
coils, tuning condensers, coil packs with
switching and trimmers, 38/-; kit sets, 4v ac,
complete kit. awmplifiers up to 25w outbut:
see 4p. list for these and many other com-
petitive quality lines for 2'od. s.a.e.; all swalls

| and technical Looks available; we welcome en

quiries; ¢.w.u. or ¢.0.d.—91, Balfour St., Han

ley, Staifs.
MISCELLANEOUS
ADIOGRAPHY,; vprints or filws of any
light object, from 10/. each, prompt
service.— First enquiries to Box 8216. [5386
UANTITY hboeks, technical papers, etc.,
wireless, television, allied subjects, suit-
able for serious student, lists on application.
Waters, 5, Nepean St., 8. W.15. [5350
UERIES answered; technical points ex-
plained, theoretical diagrams supplied to
order.—-Write for guotation (no lists available)
to R. G. Young, 3A, Bridges Rd., Wimbledon.
350 Service Manuals and Sheets, cover-
J ing 1,356 British and American re-
ceivers; Ghirardi’s I'rouble Shooter’s Hand-
book, l'erman's Radio Engineer's Handbook,
Radio HMandbook 1945, "Radio Amateur's
Ilandbook 1942, 1945; 500v Wee Megger and
Mode! ©e6H Triplett; best offer.—Box 8141.
LUMINIUM,; new sheets, panels, chassis,
racks, instrument cases, etc., standard
sizes or to your dimensions, plain or black
crackled, sheet, minimum quantity 6, postage
1/-, 18 gauge 18in square, 3/6, 15in square,
3/-, 12in square 2/6 each; other sizes at
pro-rata prices; sheet sent by parcel post at
your risk, packing cases charged 2/6 return-
able, sent by rail carriage extra, s.a.e. lists com-
Ponents, transmitters, amplifiers, etc.—Amateur
Radio Service G6HP, Canning St.. Burnley.
WANTED, EXCHANGE, ETC.

BAIRD scanning, focus kit wanted for 12in
M.W.1 cathovisor.—Box 8229. (5412
VOIG’I‘ speaker unit or Hartley-Turner reqd.,
state price.—Crampin, Grimsby. [53586
OLGT corner cabinet speaker with twin
cone unit.—51, Fairway, Stafiord. [5363
TD.. a.c. power-driven Douglas, or similar
multi or single coil winder.—Box 8230.
JOUND Reader or lens required for Pathe

Vox type V.-Woolfenden, 104, Caris-

brooke Rd., Liverpool, 4. (5424
ANTED, “ Wireless World,” May 11th,
18th,

1934; September 25th, 1936.—C
Mobbs, 20. Perrymead St., S.W.6. [5532

ANTED, Mystery remote control wunit,
code 121, for Thilco model 116RX.
Borrill, 115, Garden 8t., Grimsby. [5394

“7TD., Avo model 7 or test meter of com-
parable range, 2nd hand instrument con
sidered.—Pendleton, IL.W.O.H., Mansfield.
ANTED, service sheets, all makes; state
lowest price and condition.—Moorfield,
Radio Engr., Capel Curig. North Wales. [5480
ANTED, Tlartley Turner P.M. speaker,
auto change anit, 87 console.—Price, etc.,
Humphreys, 279, Evelyn Ct., Amhurst Rd., E.8.
URGENTLY wanted. cable flex P.V.C. and
millimetre wire, all descriptions pur-
chased for cash, any quantity.—Alec Davis,
8, Percy St., W.1. v [5213
= W, 42 to '45. intact, mint, 12 copies
‘40, ’41. " P.W.” 25 copies "39, '40;
exchange lot for Avodapter and coupler, or
offers.—Box 8342. {544
ANTED, Colvern Ferrocart coils, types
G1, G2, G3. or complete Colpak type II
tuning umnit (incorporating above coils).—
Grover, 43, Netherlands Rd., New Barnet.
WANTED, television receiver, W.W. or any
type complete, or parts, need not be in
working order; state price; will collect.—
Steanson, Newton-le-Willows, Bedale, Yorks.
€2V Amer Xtal calibrater, 1 m/cs Xtal, 100
and 10 k/cs, Multivib CW and mod. 23%in
CRT (VCR 139A) 500v working, both as new;
offers, or exchange Avo osc, Megger.—T. R. §.,
33, Meadvale Rd., E. Croydon. {5353
E buy for cash, new. used, radio, electri
cal equipment all types; especially
wanted, radios, radiograms, test equipment.
motors, chargers, recording gear, etc.—If you
want to sell at the maximum price, call, write
or 'phone to University Radio, Ltd., 22, Lisle
St., Leicester Square. W.C.2. Ger. 4447,
REPAIRS AND SERVICE
AINS transformer rewound and con-
structed to any snecification; prompt de-
livery.—~Brown, 3. Bede Burn Rd., Jarrow. [3460
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RADIO CORNER

(Proprietor. T. R. WILLIAMS)

A v
138 GRAY’S INN RD., LONDON, W.C.1
Terminus 7937
MAIL ORDER. Delivery by return. THE
BANNER CHARGER. Type !/I, | amp, ideal for
Motorists, a really first-class iob. !nput 240 v A.C
Output 2, 6 or 12 v D.C,, at £3. Designed for
the motorist who likes to keep his batteries in tip-

top condition.

RADIO VALVE MANUAL, giving American

and British Valve Equivalents and Data. Price 3/6
Radio Constructors Manual. Price 3/-.

Radio Tuner Unit Manual. Price 2/6.

Engineers and Electricians Handbook. Price 1/-.
Cathode Ray Oscilliscope Manual.  Price 2/-.
American Radio Valves. Types as under at
controlled prices. 45Z5GT, 5Y3G, [|ASGT,

IC5GT, IQ5GT, IT5GT, 80G, 35Z5, at 1/~ each.
6J5GT  12)5GT, IH5GT, 12SF5GT, at 9/2 each.
6Q7GT. 12Q7GT, 12SQ7GT, 75G, at |1/7 each.
12SK7GT, 6K7GT, 6K6GT, 6V6GT, 42G, 43G,
at 12/10 each. 6A7G, 6A8GT, 6K8GT, at 14/-
each. Postage paid. Other typesas they become
available for distribution.

AMERICAN  RADIO  SERVICE  MANUALS

Volume |. Spartan Emerson.
1l. Crosley Belmont. Partl.
1l. Crosley Belmont. Partll.

IV. R.C.A. Victor G.E. Admira
V. Emerson. Partll.
VI. Stewart Warren. FADA.

At 12/6 per Volume, or complete set of six
manuals £3 12s. 6d. These Manuals cover the
complete range of American Radio Receivers as
given and are invaluable and contain all. the
technical data necessary.

Terms. Cash with Order only. We regret that
we are unable to send goods C.0.D

MORSE CODE
TAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS.

Send for this Free

‘**BOOK OF FACTS”
It gives full details con-
—=1 cerning all Courses.
THE CANDLER SYSTEM CO.,

(Room 55W), 121 Kingsway, London, W.C.2
Candler System Co., Denver, Colorado. U.S.A.

W. BRYAN SAVAGE

Expert assistance in the solution of
probiems relating to

@® TRANSFORMERS, CHOKES
@ AMPLIFIERS
@ POWER UNITS
and Specialised Equipment
embodying
ELECTRONIC CONTROL

‘ WESTMORELAND RD., N.W.9

=2 ] COLINDALE 713! paamn


www.americanradiohistory.com

] uly, 1946

Wireless Weorld

THE « FLUXITE QUINS * AT WORK

Said EH to 00 ** Welil th
Set's switched off yet it growls, can you hear? "'

Came a shout *'
fixing wires with FLUXITE,
But you want room to move round in here !*'

&
See that FLUXITE is always by

house—garage—
workshop — wherever
soldering 1s needed.

the

you—in

over 30 years

works and by leading engineers
and manufacturers.
mongers—in tins,

the
BLOW

Ask to
POCKET
price 2/6.

S€e

TO CYCLISTS!

NOT keep round and true unless the
spokes are tied with fine wire at the cross-

ingg AND SOLDERED. This makes a

much sironger wheel.

FLUXITE—but IMPORTANT.

The FLUXITE GUN puts FLUXITE

where you want it by
a simple pressure.

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

ALL MECHANICS Wlll

FLUXITE

at's queer,

It's all right,

speedy
Used for

in  Government

Of all Iron-
8d., 1/4 & 2/8.

FLUXITE
LAMP,

You: wheels will

It's simple — with

IT SIMPLIFIES ALL SOLDERING

Wnle lor Book on the
and

ART OF “ SOFT"

or Leaflets on CASE-

ARDENIN G STEEL and TEMPERING

TOOLS with FLUXITE. Price 1d.

each.

FLUXITE LTD.

(Dept. W.W.), Berm

ondsey Street, S.E.l

| crafter,

'I')LGALL[ERS Ltd

CCURATE radio rewinds, mains trans-
formers, fields, op. transiormers, etc.—
Southern Trade Services, 297-299, High St..
Cro(g [5158
L UDSPEAKER repairs, British, American,
any make; moderace prices. —Sinclair
Speakers, 12 Pembroke London, N.1.
Terminus 435 [330

ELECTRICAL measuring instruments skil
fully repaired and recalibrated.—Electri
cal Instrument Repair Service. 329, Kilburn
Lane, London, W. 344
ADIO repairs efﬁclently and speedily exe
cuted by experts; comprehensive modern
test equipment.—Radio Maintenance Service.
139, Goldhurst Terrace, N.\WW.6. Mai. 6133.
EWINDS and conversions t¢ mains an¢
output transformers, fields, ete. from 4/6.
I’P equipment a speciality. —N. L. Rewinds, 4.
Breeknock Rd., N.7. Tel. Arnold 3390. [5185
ADIO repalrs quickly executed to ali
makes, English or American; lowest pos-
sible prices.—The Music Box, 89, London Rd.,
Tondon, S E.1 {Tel Waterloo 4460 and 6766.)
RANSFORMERS rewound; fields from
4/6; chokes, pick-ups, etc.; all windings
interleaved and impregnated; 48-hour service.
—North-West Electrical, 36, Rosslyn Hnll
N.w.3 15469
ERVICE with a Smile.”—Repairers of all
types of British and American receivers;

coil rewinds; American valves, spares, hne
cord—F.R.I., Ltd, 22, HDowland St. W.1.
Museum 5675. [1575

TURDY rewinds, mains transformers,

v chokes and fields; we give prompc dehvuy

and gunarantee satisfaction; 14 years' experi-
ence; prices on_request.—Sturdy Electric Co.,
Ltd., Bxpton Newcastle-upon-Tyne. [4316

ELEVISION and radio receiver serviced by
certified engineers; Murphy and Pye.
specialists; amplifiers rebuilt or_ repaired:
sound repans for 15 years.—T. E. Kevyer.
ILP .. 50, Vine 8t.. Uxbridge. [5266
DURRANT RADIO Co.—Repairs to any
make and type of radio apparatus.
Prompt and efficient attemtion. Special ap-
paratus built to your specification for any
purpose,—49a St, James' Rd., Northampcon
LOUD Speaker Repairs.—We are now in a
position to undertake repairs of all types
prices, with quality
Cottenham, Loud
113, Whetle; Lane,
5489

at keen, competitive
workmanship.—Send to
Speaker Repair Factory,
Bradford, Yorks.
RE’AIRS to moving coil speaker,
coils fitted, field rewound or ‘altered;
speaker transformers. cloek coils ‘rewouud.
guaranteed satisfaction, prompt service.
L.S. REPATR SERVICE, 49, Trinity Rd,
Upper Tooting, London, 8.W.17. [4819
RE WINDS, mains transiormers, speaker field
coil- r‘hOI\& high-grade workma.nshlp 7-
day delivery; new transformers constructed to
customers’ specification, singly or in quanu
ties.—~Metropolitan Radio Service Co., 10
Finchley R,(;) N.W.11. Speedwell 3000. [3719
24-HOUR service, 6 months’' guarantee, any
transformer rewind, mains outputs
and if.s., etc., all types of new transi., etc.,
supplied to spacification; business heading or
rervice card ior_ tecde prices.—Majestic Wind-
n~ Co., 180. Windham Rd.. Bournemouth.
]I OUDSPEAKER repairs, any make, reason.
4 able prices, prompt dehvery, to the trade
and quality fans; 25 years’ combined experi-
encz with Rola, Magnavox, Goodmans, Celes.
tion.—Sound Service Radio, 80, Richmond
Rd., Kingstonon-Thames. Kin. 8008. [4977
ALL makes and kinds of electrical and radio
instruments repaired by skilled techni-
cians A.LD. approved; over 60,000 instru.
ments repaired for R.A.F.; all work quoled
by return without charge. =0}, Gertler, Dept. D,
29-31, Cowcross St.. E.C.1. Cle. 783. [4829
1 EWINDS mains  transformers, layer
wound, wax impregnated, O/P trans-
formers, chokes, fields, clock coils, pick- -ups,
fractional hp moters, competltlve prices;
prompt delivery; guaranteed work.—~W. Groves,
Manufacturing Electncal Engineer, 154, Ick-
nield Port Rd Birmingham, 16. [4547
NATIONAL Radio Service & Television Co.
-V —Repairs to all makes radio and tele-
vision receivers, immediate service, any dis-
trict, television aerial installations, rewinds
to any type transformer, choke, armatuyre. field
coils etc.—40, Northiam, Woodside Park,
Finchley, London, N.12. ' Millside 7076.
IZGALLIERS Ltd.—* Service with a guar-
antee.”” If you cannot get your receiver
serviced, let American specialists with proper
test gear do the job; first-class workmanship
only; we specialise in Air-King, Belmont.
Chalienger. merson. Ferguson, Garod, lalli-
Hammerlund, McMurde. Midwest.
Majestic, Pilot, Scott, etc., also any British
set; send s.a.e. mfh all enquiries.
9. Westhourne Comt,
15276

CODGS.

l.ondon, W2
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GALPINS

GOV'T. SURPLUS ELECTRICAL STORES
408 High St., Lewisham, London, S.E.13

| Telephone : Lee Green 0309. Near Lewisham Hospita
l TERMS: CASH WITH ORDER, NO C.0.D.

EX-R.A.F. 10-VALVE CHASSIS (sold for com-
ponents only). Consisting of : 2, 150 ohm Mult.
Contact Relays, 9 British type Octal Base Valve
Holders, 30 “Fubular Condensers, ranging from
10 P.F. to 1 M.F. 25/30 Resistances }, 4, 1 and
2 watts, all mounted on chassis, size 12in.X 8in.x
2in. Componems all in good condition. ‘A
real bargain” at 12/6 each, postage 1/6.
PRE-PAYMENT ELECTRIC LIGHT CHECK
METERS, 200/250 volts 20 cy. 1 phase, 5 amp.
load calibrated 6d. per unit, 1d. slot, 15/~ each
carriage 2/-, or shilling s]ot 26/-, carriage 2/-.
All e]ectrlca.lly guaranteed.
MAINS TRANSFORMERS, all by well-known
makers and fully guaranteed, input  200/250
volts, 50 cy. 1 phase; output 2,000/0/2,000 volts
at 250 M/amps with 2 LT. tappings, 75/- Ditto,
475/0/476 volts at M/amps, with 3 LT. tappings,
4v. and 6v., price 42/6. Ditto, 80, 100, 120, 140,
200, 220, 240 volts at 3,000 watts, £12 IOS. Ditto,
6, 16 volts at 14/90 amps output, £15. Trans-
former cores, suitable for winding 2,000 watts,
27/6 ; 100 watts, 7/6 each.
EX-R.A.F. CHASSlS TYPE No. G2. Useful for
making your own oscillator. The components
consist of condensers, chokes, transformer, volume
controls, octal base, valve holders, tube holders,
and various other components. Price 27/6
each. Carriage 2/6.
SULLIVAN MOVING COIL VOLTMETERS, 0 to
10 volts, 2}in. dial, new boxed, 35/-. MF.
300 v., A.C. wkg. condensers, 3/6 each. Ditto,
2 M.T. 2/- each.  Mult. contact relays, ex-G.P.O.,

§/- eac
E/LEGTROLYTIC CONDENSERS, 500 M.F. 25-v,
wkg., 8/6 each. 2,000 M.F. 12 -v. wkg., 10/:.
2,000 M.F. 25-v. wkg. , 15/-. 50 MLF. 50-v. wkg.,
2/6. 50 M.F., 12-v. wkg., 1/6 each. 80 M.l
250-v. wkg., 7_"8 each.
VOLTAGE CHANGER TRANSFORMERS. Auto-
wound, fully guaranteed, immediate delivery.
350 watts, 55/~ ; 500 watts, 70/~ ; 1,000 watts,
£5 158, ; 2,000 watts, £8 16s. All tapped 0, 110
200, 220 and 240 volts.
EX-GOVT. R.A.F. ROTARY CONVERTERS,
suitable for car radio, etc., all in new condition,
fitted with automatic switching and reduction
gearing operating 3 relays, complete with smooth-
ing, input 6 to 9 volts, output 450 volts at 50/80
m/amps, 37/6 each, carriage 2/6; or in quantities
of 3, 32/8 each, carriage 5/-; in lots not less than
12, 30/— each, carriage per dozen, 15/~. Ditto,
12 to 18 volts, input same as above.
ELECTRIC LIGHT CHECK METERS, guaranteed
electnca]ly 200/250 volts 50 c¢y., 1 phase, input
5-amp type, 12/6, 10 amp. type, 15/- each. Car-
riage 1f-.
D.C. MOTORS, approx. } h.p. seriss wound,
all guaranteed electn(:ally for 110 or 250 volts
mains. Price 15/~ each. Carriage 1/-
EX-R.A.F. ROTARY GONVERTERS, 20/24 volts
D.C. input, 450 volts 40/60 m/amps D.C., output
complete with smoothing, 25/- each. Carnage 2/-.
X-RAY TRANSFORMERS, by well-known makers
and fully guaranteed; input 120 volts, output
30,000 volts at 750 watts, £8 10s. Ditto, 110/250
volts input 90,000 volts at 2% kW' with Coolidge
\vmdmg, £26. Ditto, 120 v., input 40,000 volts
at 80 watts, £15, Dltto 120 volts, input 58,000
volts at 2 Kva, £17 10s. Ditto, Dental type
110/240 v., input 95,000 volts at 1 m/a., output
with Coolidge winding, £10.
HIGH-GRADE SWITCHBOARD TYPE AMP.
METERS, 5in. dial for A.C. or D.C. calibrated 50
cycles, 0 to 30 amps., 32/6 each. Ampmeters
moving coil, 3in. dial 0 to 10 amps., 20/~ each.
LARGE TYPE RECGTIFIERS, 12 volts 4 amps.,
45/ ; 12 volts 6/8 amps, §5/- ; 6 volts 1 amp.,
12/6 ; 50 volts at 2 amps., 42/ B All fully guar-
ante e
MAINS TRANSFORMERS, to suit the above 12
volt rectifiers, with tapped output of 6, 12 and
24 volts at 6 to § amps,, 40/-. Carringe 2/
MAINS TRANSFORMERS, bv well- I\nown makers,
200/250 volts input, output 300/0/300, 100 m/a.
Price 21/-, Carriage paid. Ditte, 275/0/275, 100
m/a, 5 volts 3 amps, 6.3 at 2 amps. Price 21/-.
| Carriage paid. Transformers wound to your own
specification, please let us quote.
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OUR LATEST Py

Model A36. Audio Amplifier De Luxe. For A.C. mains.
200/260 v. 50/100 ops. Seven valves, uslng KTG8's
in P.P. Class ABI, with neg. feedback. 36 watts.
Stabilized voltage, electronic mixing mic.
stage, with gramo. stage. Attractive, practlcal case,
with new recessed control pnnel at front. Ready to
use. Compiete e . £2210 ©

Summary of other ampliflers avn|lnble

Al8 Gramo, ouly 12 watts. . 29 18 0
A18 HG with mlc. atage £1115 ©
A18 PEC tor film Input £12 5 0
A28 Public address ....... £15 10 0

All !netorv assemhl?d and levted

T for those build their own eyuipment,
mnsslve maing nnd output models. Write for ' 8pring
List,

l)ellers, you must get acquainted with these lines—the
aales are increaslng daily.

EXPORT. We are packing as much equipment abroad
as ships will take. Write us from any couutry—we
shall reply with all possible speed.

RADIO I_i\J_S_’l‘RUMEN’I‘ CO.

Radio Products™

204. BROADWAY.

~ BEXLEYHEATH. KENT
Bexleyheath 302l

COVENTRY —
RADI®

Component Specialists since 1925

“NAPP ” MAINS TRANSFORMERS
Primaries, 0-200, 220, 240 v. 50 ¢ /s. Secondaries:—
275-0-275 volt 80m/s., 6.3v. 3a., 4v. 2a. ......

350-0-350 volt 90m/a., 6.3v. 3a., Sv. 24a.
350-0-350 volt 90m/a., 4v. 4a., 4v. 2}a.. &
350-0-350 volt 100m/a.,6.3v. 4a. ct., 5v.3a....
350-0-350 volt 100m/a.,4v. 4a.c.t., dv. 3a.
350 0 350 volt 120m/a., with 6.3v. 4a. (apped

d 5v. 3a. 'apped AUIAVY ey 29/6
425 0 425 vol( 250m/a., with 4-4v. 4a. |.t's ...49/6
.F, Chokes, 340 ohm 16 h., 80m/a ..... 6

Prompt service, complete satisfaction.

COVENTRY RADIO
191, DUNSTABLE RD., LUTON

THE

COIL PICKUP

complete with equalizer costs
£5-15-0. Purchase Tax £1-5-7.
WILKINS & WRIGHT, LTD,
Holyhead Road, Birmingham, 21,

TRANSFORMERS & GOILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND.
STANLEY CATTELL LTD.

9 11, East Street, TORQUAY, "Jevon

*Phone : Torquay 2162.

high-gain |

| Gale & Son, Ltd.,
E
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WORK WANTED
PItKUPS of all makes, including crystals.
rebuilt, reconditioned and tuned.

EXPERT AMOPHONES, Ltd, loger-
thorpe. Gt North Rd., London. N.z. [5274
\VI ESS8 cabinets made to order for

export—Lelpsy 71, Killick 8t., Kings

Cross, N.1 {5208
I.NIVERS\L ELECTRONIC PRODUCTS
(G8UQ), 36. Marylebone High St., lLon-
don, W.1. Tel. Welbeck 4058
OUR workshops are equipped to undertake the
construction of all types of radio or electronic
equipment, from an extension spindle or small
chassis to a complete transmitter. We are
practical people, and amateur enthusiasts are
always welcomed.
LARGE selection of components. including
Raymart products, always in stock. Paxolin
sheet up to lgin thick cut to your dimensions.
INSTRUMENT knobs, 2in black bakelite, brass
msarts 1/9; flexible couplers for Yin spindles,
1/-; micro smtchcs, 4/9; polystyrene sheet l4in
Highbury New Park, N.5 (Tel. Can. 5193.
APACITY available for light assembly,
wiring and soldering work, radio equip-
ment, etc.; London district. —Box 8618, (5460
q NGRA\'ING precision instrument firm in
U West London can
machine engraving of knobs. dials, panels or
sundry components; excellent delivery on small

quantities.—Box 6903. 5131
| ONS

ULT Novelectra Products, electro-
mechanical engineers and model makers,
for prototype work in electronics, cinemato-
graphy, and illumination. Design and working
rawings prepared.—Novelectra Products, 131.
IHighbury New Park, N.5 {Tel. (!an. 3193},

SITUATIONS VACANT

DXPERIENCED radio and television service-

man required.—Cineluxe. 1725, London

)

Pd., Leigh-on-Sea. 5494
] ‘XPERIENCED salesman required for
J Cxty radio shop.—Full details, experxence.
etc, to Box 8335. (5428
EPAIRER thoroughly experienced  all
makes. to take charge or interest.—
Brayne, 1, Church St., Folkestone. (5418

ADIO service engineer, experienced, know-
ledge of television useful. —Apply Frank
Friar 8t., Reading. [5437
NI1OR mechanical desu;ner draughtsman

» required by progressive radio factory,
North London area—Apply, stating age,
qualiﬁcatlons experience and salary required,
10 33. [5498
I{ADIO chief engineer and designer re-

quired with firstclass experlence and
good references; very good position offered.—
Reply Box 8520. (5451

JINGINEER warted for retail service dept.,
4 radio, television, PA. previous commercml
experience essential; details and salary re-
quired.—Courtenay Davis, Ltd., Harpenden.
l‘ORF\lA\ required, able to take full charge
of shop combining armature winding for
fractional hp motors and coil winding for
.mall transtormers; 8.IL. London.—Box 8658.

, B ADIO & television service engineer wanted;

pre-war experience essential; good wages
nnd congenial cond.; house available.—Fan.
court, Radio Dealer, Tnng, Herts.
SI‘I{\ ICE manager for valve deal aids, thor-
ough knowledge li amplification, able to
take full control, permanent post.—\Write age
experience and wage required, to Box 22,
Brandis-Davis, 231, Strand, W.C.2. [5466
JXPERIENCED foreman required by pro-
4 gressive radio factory, North London
area, for radio coil and transiormer winding
shop.—Apply, stating age, qualifications, cx-
penence and salary required, to Box 8344.
JERVICE engineer required with - good
K knowledge of audio-frequency amplifica-
tion, experience of repalr of earbon miero-
phone & magnet earpieces desirable.—Details
of experience, age & salary, Box 8341. [5441
RAUGHTSMAN with experience in pro-
duction drawing of radlo apparatus;

A.E.8.D. rates.—Applications in writing to
Personnel Manager, E. K. Cole. Ltd.,, South.
| end-on-Sea, kssex. [5314

APABIE man wanted to take charge of
radio-television department of progressive

retail shop, experience essential; good wages
and permanency to right man. -City Bale &
Exchange, Ltd., 90-94, Fleet 8t., E.C.4. [56373

N e\cellem, opportunity arises in a new
firm of radio component manufacturers;
keen young man required to superrise 25 fe-
male workers engaged on mass production;
must be practical and have production ex-

perience; Central London area.—Box 8616.
VHIEF of test and inspection required bv

/ leading radio manufacturers in West

don; applications are invited from men un-
der 45 who are qualified by knowledge and
| experience for this position; progressive ideas
together with ability to organize are essential:
good Dprogressive salary.—Full details in con
| fidence to Box 8522 [5452
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undertake specialised |

TRANSNITTING GEAR A'I'

VALLANCE’S

Valves
RK34. Twin Triede 300 . 10 natts anode dissipation,
6.3v.0.8amp., £110s. RK25. Pentode 500 v. 10 watts
anode diulpatlon,ﬁ 3v.0.8amp., £2. 807. Beam Power
Tetrode, 750 v. 30 watts nnode dissipation, 6.3 v.
0.9 amp., £1 10s. 5d. 866. Rectifier (Mercury Vapour).
10,000 v., inverse peak 1,000 m.a., balf-wave 2.6 v.
5 amp., £1 7s. 6d. 35T. Triode 2,000 v. 150 m.a.
70 watts anode dlssipation. 5 v. 4 amp., £2 15s. 6L6
(metal) Beam Power Tetrode, 500 v. 21 watts anode
dlssipation, 6.3 v. 0.9 amp.. 18s, 3d.

Telcothene 72 ohm feeder, 104d. per yard.

Aerial 8train Insulators, long leaknge path (glass), 1/- each.

Transposition Blocks, 44d

Aerial T. Pleces. 1/2.

H.M.V. Antl-8tatic Aerials comprise -
1101t. 8hielded Twin Feeder Cable. 1 only Aerial Anti-
Static Transformer. 1 only Recelver Anti-Static Trana-.
former. 1 only Receiver A.8. Transformer Clamp and
Berews, §7/6 complete (boxed).

Finest quallty Peribraid Sleeviny. at 8d. per yard
1 mm. Blue. 1.5 mum. Green or Yellow. 2 mm. Yellow.
3 mm. Green.

Instrument Wire. Finest hard-drawn elu.m»lled copper.

6 S.W.G., in 1-1b. reels, only 3/6 per
sinele Rayon-enamelled, 42 8.W.G. 4- 07 “reels only, 5/3
per reel.

Mains Transtormers.
‘We specialise In Malns Transformers for every purpose
Here are Just & few types we can offer from stock.
Type MT/E, 350-0-350 v., 100 m.a., 4 v.2a.. 4 V. 2 &
1.6 a., CT, 33/8. MT/A 3600360 v. 100 m.a.. 5 v.
3n 6.3v.4a CT, 33/8. MT/E150 350-0-350 v. 150 m.n.,
4v.8a,4v. ’ln CT, 4 v. (a,CT 42/9 MTIAL)O
'{‘500'{50" 150mn,6v ,6.3v.5 a, OT.. 41/3.
MT/6, 450-0-450 v. 250ma,4v 3a.,4v. "fn CT,4v.
3,07, 4v. 6a, 519, MT/7, 460-0-450 v. 200 ma..
5v.34,#3v.3n,CT,63v.5a,CT, 50/3 MT/8
500-0-500 v. 250 m.a., 4 V. 3 A., 4 V. 31 CT, Av. 3a.
CT, 4 v. 6 a, 6.
M.alnu Tmmrormenx built up to your own specification
Other Lines.
Include tuning condensers of every descr.ption, switches.
Precision Dials, and others, Coils and Coil Assemblies.
7 me/s. Crystals, Rectitlers, Test Proda, in fact, everything
in radlo for constructor, amateur and professional.
Send your orders for our prompt attentlon. Goods des
patched C.W.0. or C.0.D.. whichever best suita you. 1
sending C.W.0. please lnclude sufticient for postage and
packing.

VALLANCE'S

I44 BRIGGATE, LEEDS

REWINDS

Armatures, Fields, Transformers, Pick-
ups, Vacuum Cleaners, Gram. Motors,

All Guaranteed and promptly executed
C.0.D. Service.
metal—hard or soft.
Free (ormer giving 6-10 amps.

Speakers Refitted New Cones & Speech
Valves. B.V.A. and American, good stocks. Send
261-3-5, Lichfisld Road,
“VIBRO-ARC”’ Engraving Pen
post Operates from _4-6v.
HOLBOROW,

Coils,
stamped addnssed euvelopa for list of Radio Spares,
ASTON, BIRMINGHAM, ¢
For rapid engraving any
Battery or A.C. Trans.
46, Boroughbridge, Yorks.

ATTERY CHARGERS
and TRICKLE CHARGERS

Trouble-tree Chargers fitted with selen-
ium all-metal rectification. Good allow-
ance on your old Charger. Thirty
years experience behind every Runbaken
product. Booklet R.15. describing 12
Models, on reguest.

RUNBAKEN -MANCHESTER |

APOLOGISE to
WE those who have
been waiting
months for replies. Our
post-war plans have been
frustrated so far. Sorry!

VOIGT

BalWVISE PATENTS LTD.

and PATIENT
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AMMETER (Crypton)
0—6 amp., direct wound, I5s, bd.

B.A. SOCKET SET in sliding lid box ;
saves carrying seven sizes of spanners. 6/6.
TRIMMER TOOL KITS. Complete
tool outfit for set aligning. 12 Assorted
Screwdrivers and Box Spanners with two
extension handles in wallet. 30/-.
WEYMOUTH COIL PACK. Covers
19-50, 200-550, 800-2,000 metres. One
hole fixing only 5 leads (coloured) to
connect. Gives really sharp tuning.
Elaborate Circuit enclosed. £1 18:. éd.
The Universal AvoMinor. An
accurate moving coil meter providing
22 ranges of readings of A.C. voltage,
D.C. voltage, current and reslstance, on a
3in. scale. Complete with leads, testing
prods. crocodile clips and instruction book-
let. £8 10s. D.C. Model. £4 4s.
RESISTANCE AND CAPACITY TEST
INSTRUMENT. This device facilitates
the simple and speedy insertion of a2 con-
denser or resistor across another whose
goodness is suspected. It gives resistance
values between 50 ohms and 2.2 megohms
and Capacity values between 50 mmi. and
25 mid. Price complete and ready for
immediate use, £3 17s. 6d.
SIGNAL GENERATORS. 100 K¢/s to
30 Mc/s. A mains operated precision all-
wave signal generator designed for the
accurate alignment and testing of all types
of radio receivers. a
PORTABLE TRANSMITTER AND
RECEIVER. 58MK.|. Comprising: 8
valves, telescopic antenna 103in., also
another 16 sections antenna, working
instructions card, all in carrying case.
£8 12s. 6d.
Radio Receiver CIRCUITS HandLook,
by E. M. Squire. &/-. Book List Sent.
A.C. ELIMINATORS WITH TRICKLE
CHARGER. 200/250 v. Very effizient.
In green crackle finished case, £4 |Ss.
TRAYS Partitioned in 36 Compartments
most useful for your outfit. 30/-.
VALVES :
See our June advertisement and/or ask for
any type even if not listed. Lists sent.
EXPORT :
Orders safely packed and fully insured.
Forces and DEMOBilised Special Attertion.
ORDER C.O.D.
or Remittance with order under 10/-.

COMPONENTS
Full Range of tested quality in stock.

J. BULL & SONS

(W.W.)

246, High St.,Harlesden, N.W.10

Appointment of Radio Mechanics
Candidates must have a knowledge of the funda-
mental principles of radio and radar, with a
general knowledge of one or more of the following
radio aids for navigation : D.F., Loran, Ges=, Radar
Beacons, A.C.R. or G.C.A., also practical ex-
perience in use of tools, filing, drilling, hard and
soft soldering, cabling and wiring of electrical and
radio measuring instruments, including C.R.
oscilloscopes. Possession of City and Guilds Certi-
ficates in Radio Communication and Technical
Electricity an advantage. Pay [25/-aweek inalusive
with annual increments of 3/- to 140/-.

Write stating date of birth. details of qualifications
and experience, quoting Ref. C.A.Est./R.M. to
Establishment Officer,

MINISTRY OF CIVIL AVIATION,
10, FLEET ST., LONDON, E.C4.

Wireless World
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RADIO service engineer required, experi-
enced in_all makes and in television, able
to drive; good wages and commission for com-
petent and conscientious man.—Apply or write
Hastings, Ltd., Clapham Junction, S.W.11.
ERVICE engineer required to undertake
radio repairs, retail service department
supervision, and assist in proposed extension
ol facilities, opportunity offer to right man
of working directorship; would prefer ex-Ser-
viceman; must have Fre-\\‘ar experience ; Lon-
don district; write fullest partic.—Box 8142
1A manulacturers in Scotland require
engineers for their laboratory, (a) testing
and investigation of radio components an
receivers, (b) maintenance and design of elec-
tronic test gear; academic qualifications am
advantage; salary £300-£350 per annum ac-
cording to qualifications.—Box 166. {5523
DIEUMANICAL deslgner-draughtsman Te-
quired, with knowledge of light electro-
mechanical assemblies and vacuum cleaner
design to start and develop new section for
progressive manufacturer of radio and domes-
tic appliances in London area; good prospects.
—Write, giving full particulars of training,
experience, age and salary reqd, Box 8700.
I ABORATORY steward, age not more than
<4 35, wanted for department of Physical
chemistry, experience in physical or chemical
laboratory essential, salary according to qQuali-
fications—Apply, giving full particulars of
education, training and experience, with names
of three referees to the Registrar, The Uni-
versity, Liverpool, 3. . [5554
RAUGHTSMEN and traders required for
S. London, with experience in prod. of
working drawings from data supplied by de-
signers; (1) mech. draughting); (2) elect.; pre-
ferably with exp. on radio comm. equqipment;
worksﬁop experience preferred.—Apply in writ-
ing, with full details, to R.T.E., Ltd., 45,
Nightingale Lane, S.W.12. {5538
SPLE.\'DID opportunity occurs for draughts-
L man-designer to join staff of progressive
electrical equipment manufacturers; range
covers If and hf communication, acoustic and
rectifier equipment; modern factory, situated
in 8 London; salary in line with past ex-
perience and personal ability.—Repg, with full
details and past salary rate, to Box 8678,
LARGE radio manufacturing firm in 8.W.
London area have vacancies for technical
supervisors  (electrical assistant foreman);
must have passed Grade 111 of City and Guilds
in radio or equivalent, plus good practical ex-
perience in the industry; salary from £6/10
to £7/10 per week of 47 hours.—Reply, giving
full details, to Box 700 L.P.E, 110, St. Mar-
tin's Lane, .C.2. [5461
WORKS superintendent required by lead-
ing radio manufacturers in West Lon-
don; must be capable of installin% and con-
trolling manufacturing and assembly depart-
ments of components and complete receivers;

must be fully experienced and may re-
quired to work abroad for short periods: re-
sponsible and progressive post.—Iull detaila

in confidence to Box 8523, 5
ASTER wanted for newly formed radio

college in London, correspondence lecture |
{or |

and practical courses; science degree
equivalent) and good practical outlook essen-
tial; amateur transmitting experience an ad-
vantage; age preierably not over 30; salary
£350-£500, according to age, qualifications
and experience; cost-ol-living allowance £60
and superannuation benefits.—Apply E.M.I.
Institutes, Biyth Rd., Hayes, Middx. [5463
I{EQULRED, an experienced technician for
development work on micro wave relay

and co-axial cable links; degree in physics
or engineering, with 4 or more years’ experi-
ence in industrial or service research estab-
lishments on similar work; salary comparable
with Scientific Civil Service scale; applications
considered for early commencement or for later
in the year.Cinema-Television, Ltd., Worsley
Bridge Rd., Lower Sydenham, S.E.26. 55474
HYSICIST, with knowledge of metallurgy
required for development work on mag-
netic and other materials in radio engineering
and tele-communications, technical experience
of modern developments in electronics desir-
able—Apply, with full particulars of quali-
fications, experlence, age. salary required, etc.,
to the Manager, Development and Research
Dept., The Mond Nickel Co., Ltd., Grosvemor
House, Park Lane, W.l. Mark envelope
“Confidential.”’ (5487
IRST-CLASS man required for commercial

- department by important national and
international electrical manufacturing organis.
ation, to specialize in sales development and
export of public address and other audio-
fre%uency products; excellent opportunity for
right person with sound experience in this
field; University graduate preferred, but os-
sentials are drive, imagination and ability to
develop jdeas and markets; age 30 to 40;
salary according to abilities. Reply, giving
complete particulars of personal, educational,
and business experience, to Box 8615. [5457
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ARMSTRONG

Model EXP53

ALL-WAVE 7-STAGE RADIOGRAM
CHASSI This new radiogram chassis

incorporates wave-band ex-
pansion on all bands, e.g., the 16-50m. band
covers Just over 20 inches on the large glass
scale. Volume and tone controls work on
both Radio and Gram. 4} watts R.C.
coupled output. Supplied complete with full
size loudspeaker. This chassis has a lively
performance, good quality reproduction,
and represents excellent value. For 200-

S ::E’TEE;:; £13 plus tax.
Model EXP83
ALL-WAVE 8-VALVE SUPERHET

BHASSIS incorporating wave band
expansion. Large glass scale
treble boost control. Gram. switching.

High quality push-pull output gives [0 watts
audio. For 100-250 v. A.C. mains.

Price 14 gnS. plus tax.
Model EXP43
ALL - WAVE SUPERHET FEEDER

UN“‘ incorporating wave band expan-
sion manual ).F. gain control, etc.

price 11 @NS. plus tax.
Model EXP63

ALL-WAVE 5-VALVE SUPERHET
CHASSIS incorporating wave band

expansion. Gram. switching.
R.C. coupled ouzput. For 100-250 v. A.C.
or D.C. mains.

Price 12 gNSs. pius tax.

Model AMP14
HIGH GRADE AMPLIFIER f.%s

metal instrumert case. Two inputs, bass
compensating circuit, treble boost control,
14 watts push-pull output precedei by

4 triodes.

price 15 gns.

Demonstration Sets are now available for
interested callers to hear ond illustrated

technical specifications are now ready.
WIRELESS &

ARMSTRONG  vefevision  C0. LTD

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
’Phore : NORth 3213

POST-WAR TELEVISION

The advance In Radio Technlque offers unlimited
opportunities of high pay and secure posts for those
Radlo Engineera who have had the foresight to become
technically qualified. How you can do this quickly
and easily in your spare time s fully explalned In our
unique handbook.

Full details are given of A.M.LLE.E.. A.M.Brit.L.R.E.,
City & Guilds Examux., and particulars of up-to-date
courses in Wireless Engineering. Radio Servicing, Short
Waves, Television, Mathematics, etc.. eto.

We Quarantes '* NO PASS—NO FEE"
Prepare for to-morr«w’s opportunities and post-war
competition by sending for your copy of thls very
informative 112-page xuide NOW-—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNCLOGY (Dept. 3¢8)
17, 8trattord Place, London, W 1
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RADIC INSTRUMENTS LTD

PURLEY WAY,CROYDON.
Jeteotope: THOrnton Heath 32 [

for your
'I'P.AI‘ISI\!H’I'TE‘Rt

ACCURACY

COMPETITIVE

PRICES _

Debvery )
FROM STOCK

for your
1| FREQUENCY STANDARD

SALFORD' ELECTRICAL INSTRUMENTS LTD.
PEBL. WORKS, * ‘SALFORD '3

ELECTRIC Co. Lbtd., of England:

SITUATIONS WANTED

EMOBBED radar mech. seeks employment,
41, years R.A.F. and 12 years servicing
experience.—Box 8174. [5358
RAA.F. tech. sigs. radar officer, age 25, re-
lease August, C. & G., lic. amateur, seeks
permanent progressive position.—Box 8213.
RADIO engineer (ex-R. Sigs., R/Mech. class
Al), pre-war exp. radio and television,
desires position, any district; married.—Box
182. {5539
ADIO rediffusion engineer and manager,
14 yrs.’ exp., 1L.E.E, Brit1R.E. exams,
requires position of superior responsibility.-
Box [652

165,
X-R.AF. Flt. Lt., 6 years’ radar, 5 years
pre-war radio manufacturing experience,
desir®s progressive post in electronics {ndustry.
—Box 8336. [5431
OREMAN, coil and transformer winding
and test for pass, 10 years, now disen-
gaged, age 26, secks post; good references.—

Box 8339. £5455
OUNG technician, demobbed, seeks em-
ployment in development, representation

or maintenance of electronics, television or

p.a.—Box 8210. [5380

RADIO engineer, 38, 15 years’ all-round ex-
perience, at present sepior development

engineer to well-known radio manufacturer:

salary £750.—Box 8340. 5436
ADAR mechanic (26) seeks employment

U as maintenance engineer with concern
using electromic equipment; A.F. recom-

mendation: " A very good mechanic.—Box 71.

YOUNG, energetic ex-R.A.F. Flt. Sgt. seeks
progressive post, any capacity, Norfolk

area, good appearance, approach, education,

9 years radio, C. an Grade II; good

driver.—-Box 8617. [5459

EX»F_OREMAN of signals, 27, grad. exam.,
Brit. LR.E.,, C. & G., Finals Rad. Comm,,

technical electricity, 7 years’ exp. radip and

telephony eqpt., seeks progressive technical

position.—Box 8214, [5384
LT. (26), Grad. I.LE.E., Inter. B.Sc.

Eng.), 6 years radar, good all-round
knowledge C.W. and pulse receiver design,
requjres progressive post; South of England;

avallable July.—Box 8343. (5444

EXIFOREMAN of signals, 30, exp. all types
radio/p.a. eqpt., also telephony, 5 years

prewar service/sales, could manage business

or any other position where good knowledge

and drive means progress.—Box 8212. [5382

GRAD. I.E.E., Assoc. Brit. IL.R.E, 9 years
wireless relay, 31, years development

staff Gov. research est. (component iniorma-

tion and testing, etc.), age 36l,, desires post.
any branch wireless or light elect. industry

considered.—Box 163. [55}19

RADIO engineer, with experience in the
Colonies, has taken private interest in

broadcast receivers abroad; their faults and

servicing  difficulties; frequently repaired re-
ceivers ond local service capabilities;
would consider joining English firm interested
in export market, in technical export capacity.

—Box 167, [5522

TUITION

RADAR—RADAR- -RADAR.

THE British National Radio School, first in
the field in this new science (see W.W. for
April), now offers a three months’ practical
course in radio physics and general laboratory
practice. Correspondence courses for C. & G.,
Brit. I.R.E., and I.E.E. Examinations, Our
“Four Year Plan for the ambitious Radio
Officer '* may be had on application to The
8tudies Director, B.N.R.S., 66, Addiscambe
Rd., Crovdon. {5484
PATENT AGENTS

A. E. HILL. chartered patent agent, 27.
Chancery ILane, London, W.0.2. [4368
PATENTS
HE proprietor of British patent No.

L 531963. entitled ‘' Device for Producing
Vibrato in Sound-amplifying Systems and the
Like.” offers same for licence or otherwise
to_ensure practical workinf in Great Britain.
—Enquiries to Singer. Ehlert, Stern & Carl-
llg,ersg.A Steger Buildings, Chicago, 4, Illinois.

[5263

AGENCIES
OMBAY businessman wishes to contact
manufacturers, exporters and those who
bought Govt, surplus radio. electrical acces-
sories and machinery; send details or litera-
ture.—Kaantilal Doshi, 2, Rosalyn Hill, N.W.3.
AGENCIES required for electrical and wire-
less goods, components and light tools,
etc., by ex-Serviceman calling on radio_retail
and hardware stores in the counties of Dorset,
Hampshire and Sussex.—Write in confidence
in the first instance to Box 8338. {5434
ANAGING director of old-established Lon-
don house, proceeding shortly by air to
China, India, Malaya and Java, solicits propo-
sitions from United Kingdom manufacturers
and other houses interested in developinF ex-
ports to these markets.—Box 72. 5507

)
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LASKY’'S RADIO

EVERYTHING FOR THE HOME SET
CONSTRUCTOR, AMATEUR RADIO
EXPERIMENTER, AND SERVICEMAN,

ELECTROLYTIC CONDENSERS, 500v. WORKING.

8 mtd., 3/-, 16 mfd., 4/9 ; 8x8 mfd., 5/8 ; 8x16,
8/9 ; 16x16, 7/9.

HIGH VOLTAGE OIL-FILLED CONDENSERS.—
8 mid., 600 v.w., 5/ ; 4 mfd., 1,000 v.w., 7/=; 10
mid:, 600 v.w., 7/- ; 2 mfd., 1,000 v.w., 4/6 ; 4mfd.,
450 v.w., 3/9; 1 mid, 1,000 v.w., 3/6; 4
400 v.w., 3/3 ; 1 mfd., 750 v.w., 3/=.
stand-off insulators and fixing clip (feet). B
at 8,000 v.w. (tubular), 10/8; 0.5 mid., 6,000 v.w.,10/-.
YAXLEY TYPE SWITCHES.—4-pole, 3-way, 2/6
2-pole, 5-way (Midget), 2/3.

COILS.—Medium and long-wave with reaction and
circuit, 8/8 per pair. Whearite "P* colls from 2/3
each. I.F, Trans.,
Midget I.F.T.'s 460 Ke¢/s., 10/6 each. L.M. & S.
Wave, A.E. and 0.5.C., 465 Kc/s with superhet circuit
10/6 pair. Weymouth all-wave coil pack with all
switches, padder trimmers, and circuit, 38/8.
MAINS TRANS., ALL TYPES. 350-0-35¢ 120 m.a.,
8.3 and bHv. (Tapped at 4v.) input 200-250v., with
mains tapping board and fixing feet, 37/6. 850-0-
350, 80 m.a., 6.3 und 5v. or 4v. and 4v., 28/6.
RADIO VALVES.—English and U.8.A. types. 6,000
at B.O.T. prices. A few examples: OL4, OL33,
PP35, PEN383, R3, APV4, MS/PEN., PENA4,
VP4B, EF9, EF39, AZ31, CY3l, CYl, UR3C, AZl,
etc., etc. 45Z5, 2575, 20Z6, GOL6, 35L6, 3376,
128k7. 12847, 68A7, 14A7, 12B7, 7A7, 7B7, 128Q7,
25Y6, 25A6, 128J7, 6K7, 6J7, 6U7, 6K8, 6F6, 6V8,
8L6g, etc., ete,, ete.

ENERGISED SPEAKERS WITH O/TRANS.—S8in.

2,000 Field, 35/-; 6iin, 2,000 \Field, 32/6;
10in., 8,000 LFleld, 45/-.

P.M. SPEAKERS, LES8S O/TRANS.—2}in., 27{- g
3iin., 29/6 ; 5in., 22/-; 6iin, 23/6 ; 8in., 21/-
With trans., 64in., 27/6 ; 8in., 27/6 ; 10in., 38/6.
Goodmans, 10in., 39/6 ; 12in., £6 156/-. 1
Midget Chokes, 58 ; Midget O/Trans., 4/10%. Uni-

versal O/ Trans. Multiratio, 7/8.

SPACE IS NOT AVAILABLE TO ADVERTISE ALL
OUR GOODS, SEND 1d. FOR OUR CURRENT LIST.
ALL OUR ﬁBODUCTS ARE GUARANTEED. WE
AIM TO GIVE SATISFACTION AND VALUE.
TERMS.—CASH WITH ORDER C.0.D., or Pro-
forma.

LASKY’S RADIO

370, Harrow Road, Paddington, W.9
(Opp. Paddington Hospital). Phone: Qunningham 1979

1

A.€.S. RADIO

FOR COMMUNICATION RECEIVERS, AMATEUR
TRANSMITTING GEAR, ALL TELEVISION AND
RADIO EQUIPMENT AND COMPONENTS,
Preliminary LIST NOW READY, but with new
stocks constantly being added we suggest enquiry

for definite items if not listed.

| 44, WIDMORE ROAD, BROMLEY, KENT

SPECIFICATION

% 20 Watt A.C. Amp-

N lifler with bullt-in

Super-het Receiver covering

200-550 Metres.  Bpecially

recommended for Schools,

Factorles, Hospitals, ete, Full
apecification on request.

R. N. FITTON, LTD.
HUTCHINSON LANE, BRIGHOUSE. Tel.: 283
Scottish Distributors
BRITISH ELECTRICAL & MFG. CO. LTD,
133 West Campbell St., GLASGOW, Tel.: Cen. 3286
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L-R-S IN STOCK!
STUART Cenfrifugal
Electric PUMPS

for machine tool cooling, garden fountains
and all pumping purposes. Three sizes.

AVOMINOR A.C./D.C. Universal

Test Meters £8 .10.0
AVOMINOR D.C. Test Meters £4.4.0 |
Reg. post 10d.

CYLDON ELECTRIC DOOR cHIMES\
Beautifully made. Far more pleasant than |
buzzer or bell. Front door push operates
double chimes, back door only single.
tlniversal mcdel(for battery, or mains with
ell transformer (extra).

: £2.9.6

Postage 10d.
R.A.F. Pocket Watches (Govt. surpius). |
Brand new high grade Swiss |5-jewel move-I
ment in polished nickel case.

Reg. post. 10d. £4 .15.0

List of Pumps or Chimes Id. |

The LONDON RADIO SUPPLY Co.

(Est. 1925) BALCOMBE, ;USSEXJ

MIDLAND

Offer brand new unused ex-R.A.F. Landing Lights,

(Originally cost £15). Consists of ball-bearing, reversing |
12-24-volt AC/DC motors. (learing, various automatic
awiteh conditions, 8-in. dia. glasy front reflector lamp.
Easily adapted for many uses, 30/- each complete,
carton, packing & postage 2/- extra. Avometers, Model
40, £17-10-0, carton, packing, postage & registration,
2/6 extra. Lewcos Instrument Wires & many other
Radio & Electronic items, new June lista, 2d. s.a.e.
18, Harborne Park Rd., Birmingham. I7.

Tel. HAR. 1308 or 2664.

Even 24 hours’ i

water cannot affact

eliwyn Res
R ———
Tested

water. Sizes—1 w.

WELWYN ELECT

Phore : WEL.

INSTRUMENT CO. ||

Radio Testing, from all Dealers or direct.

RUNBAKEN -MANCHESTER- N

mmersion in sea-
impervious

independently,
Welwyn Vitreous Resistor worked per-
fectly after 24 hours’ immersion in sea- | §

Stability Carbon Resistors—} w.to 2 w.
New Trade catalogue available

Welwrn Garden City, Herts.

RADIO receivers, valves and

sories; established wholesale distributing
house with centrally situated office in_Belfast
and six travellers covering Northern Ireland.
anxious to contact reputable manulacturers of
above lines with view to representations in

radio acces-

Television and Production
Engineering, Tracm% Bmldmg,
Govt. Employme

Maths., Matriculahon, etc

RADIO SPARES

Primaries 200/250 volts.

\ MAINS TRANSFORMERS.
Secondaries 350-0-350 volts.

REQUIREMENTS.

Please note that owing to dimensions and weight of TYPES
H to M, kindly add 2/8 for carriage and packing.

HEAYY DUTY MULTI-RATIO QUTPUT TRANSFORMER.
120 ma. 15 watts, tappings for §L6s in push-pull, PX4s in

Northern Ireland. Box 1393, Eason's Adver- | TYPEC. 100ma.4v.5s.4v.3a.. 34/8
tising Service. Beliast. 5106 | TYPED. 100ms.63v.5a.5v.3a. 34/6
NEERNCE IR Y SR

- — . ma, "T.5 83 ype ] o

E RN ﬁ“‘ypnn 200 ma. Three L.T.sot4v.8a. + 4 V.
= o 3 a. Rectifler .. 52/-

- - TYPE I. 200 ma. Thbree L.T.30f 8.3 v. Sa +5v.
This unique handbook || 3a. Rectifier .. c 52/~

shows the easy way to || Secondaries 500-0-500.

secure A.ML.IMech.E., }Ti;PElJ‘. ﬁ‘éol)ma. Three L.T.s0f6.3v.64a. +5v. 0
a. Rectifier . . as . . al -

‘ésl Brit.1.RE, AMIEE, || 1yPE K. 200 ma. Three LT.sof4v. 64 + 4%,
ity and Guilds, etc. ";;P;:_ ‘L‘“"g“ o T T ol e - 56/-

. 250 ma. Three L.T.s of v.8a. +5v.
WE GUARANTEE— 3 . Rectifier .. 60/-
“NO PASS—NO FEE.” TYxPE M. 250 ma. ThreeL.T.sofi4v.6a. + 4v. @
Details are given of over 150 = "‘Secondaries 460-0-400. )
Diploma courses in all TYPE R. 120ma.4v.53.,4v.3 40/-
branches of Civil, Mech, TYPE §. 120ma.83v.5a,5v. 3a. .- 40/-
Elec., Motor, Aero,, Radio, SPECIAL UNITS MANUFACTURED TO mmuns'

|

Think of the future and send
for your ¢opy at once—FREE.
B.J.E.T., 387, SHAKE SPEARE HOUSE,
17,STRATFORD PLACE, LONDON, W.1.

. "
L N il
tdeal
high and low
voltage testing ; 1/30.
100/850 A.C. and D.C.

Allowance made on old mnodels

Send for interesting leaflet (R.14) on Electrical and

lor

L

Istors §
a standard
to 300 w, Also High

RICAL LABS. LTD
GAR. 3816-8

' SPECIA

CORED

SOLDER

A.l1.D. APPROVED

H. J. ENTHOVEN & S

230 THORNTON ROAD, WEST CROYDON, SURREY

THOrnton Heath 2462

push-pull, low impedance triode, low impedance pentode,
hxzkﬁ 1mpedance triode, 27/6 ; complete instructions with
eac

OUTPUT TRANSFORMERS Multi Ratio
30:1.45:1,80:1,90:1,
SMOOTHING CHOKES. 20 benrys 100 or 120 ma., 10/-;
20 henrys 150 ma., 12/8 ; 30, 35 or 40 henrys 200 ‘ma. of
250 ma., £1,68.

LINE COBD Special offer, .3 amp. 3-way, 180 ohms per
yard, 1/9. Best quality.
Orders accepted by post only.
clerical work by sending cash with order.

| postage with order. PRICE LIST 1d. stamp.

H. W. FIELD & SON, Colchester Road,
HAROLD PARK, ESSEX
| Telephone : INGrebonrne 2642.

Special offer.

Please help us to eliminate
Please include

desish
(or the Pos

BASICALLY BETTER
AIR-SPACED

ERG’'S HAVE THE URGE TO GO ABROAD

|SPEAKING
§EXPORTLY...

RG Resistors have
an exceptional
electrical specifica-

L

ONS LTD.

1021a,  FINCHLEY
N.W.ILL

ERG RESISTORS LTD.

PHONE : SPEEDWELL 6967

tion and perform-
ance, with mechanical strength.

High-grade Vitreous Enamels used on our
Tropical Resistors give long life, and definite-
ly assist in the trouble-free manufacture
and performance of Radio Receivers, Tele-
vision and Test Equipment.

ERG Resistors are processed up to the highest
Service Standards at a competitive Price.

ROAD, LONDON,

Printed in tireat Britainfor the Puhhshex 8, LIFFE AXD Sox3 L7p., Dorset House, Sturnford Btreet, London 8.F.1, by Toe CorNwaiL Press Lo, Paris Gunkn Sumfnrd Btreet,

Loundon, B.E.1, ‘‘ Wireless World **

cun be obtained abroad trmu the xullowing—AbunAuA and NEW ZEAL.\)D

Gordon & Gotch, Ltd. INDLa {. Wheeler & Co

QOaxapa:Imperial News Co.; Gordon & Gotch, Ltd. SouTr AFRICA: Central News Agency, Ltd.; William Dawson & Bona (8.A.), Ltd. UNITED 87ATR3: The Inwrnlthmnl NewaCo.
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S.E.M. Y2 1p. MOTOR
i |

t 4

A STANDARD } h.p. single
phase, capacitor motor that is
ideal for all normal purposes
has becn designed and manu-
factured by S.E.M. engineers.

The motor, which is equip-
ped with capacitor starting, is
suitable for use on all the
normal supply voltages. It is
equipped with a simple and
substantial centrifugal switch ;
hasa high starting torque, and
can be equipped with sleeve
bearings in place of the
standard ball-bearings, where
specially quiet running is re-
quired. ‘1t is enclosed venti-
lased, speed 1425 r.p.m.

tors,

—SMALL ELECTRIC MOTORS LTD.—

have specialized for over 30 years in making
electrical machinery and switchgear up to [0 kW
capacity. They are experts in the design and
manufacture of ventilating fans and blowers,
motors, generators, aircraft and motor genera-
high-frequency alternators,
starters, and regulators.

A SUBSIDIARY OF BROADCAST RELAY SERVICE LTD.

BECKENHAM * KENT

B\
B

=)

S.E.M. standard } h.p. single

phase capucitor motor
{n common with all S.E.M.
machines, this motor is manu-
factured to the highest stan-
dards of mechanical detail
and has passed rigid inspec-
tion tests.

switchgear,

WWW americanradiohistorn.com
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 MINIATURE o MIDGET

1A I We specialise

THE _SCIENTIFIC
VALVE
BRINSH === MADE

=
- i

i

i oy

oy

‘ HIVAC LIMITED. Greenhill Crescent, Harrow on the Hill, Middx. Phone:"8555

| w;\.‘IER SWITCHESs
ARE MADE FOR

| Earls Court Exhibition Buildings, Earls Court, London, SSW 5
I FULHAM 6192

Manufacturers of

Plugs and Sockets

Panel Mounting Sockets
Coil Pins and Valve Pins
Chassis Mounting Strips
Panels

Terminals and Connectors
Tag Strips

Cartridge Fuses
Valveholders

Cathode Ray Tube Holders
Valve Bases

EIENX

' Radio & Television
Components

lBRITISH MECHANICAL PRODUCTIONS LTD.

| 21 BRUTON STREET, BERKELEY SQUARE, W.l
| Grams : Trolinx, Wesdo, London Phone : Mayfair 5343
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TWO pages from the Hunt
General Catalogue, yet the
complete answer to most dry
electrolytic questionsofcapacity,
size and type. And every Hunt
Capacitor type can be supplied
in enough variations to make
possible a *“ made to measure”’
choice for most specialised

TRADE MARK
purposes . . . with standardised DRY ELECTROLYTIC
dependability, at a cost no o
greater than the second best. Lcap a‘czrtorsj

A. H. HUNT LTD * LONDON + S.W.I8 -« ESTABLISHED 1901

www americanradiohistorvy com
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The even distribution of the three cores of Ersin Multicore

Solder over the cross section of the wire provides thin

solder walls. Rapid melting is thus obtained, and soldering
is speeded up.

Three cores of flux ensure flux continuity and eliminate

waste as there are no lengths of wire without flux. The

flux does not tend to run out of the cores, so there is
always a supply available for the nex: joint.

Ersin, the non-corrosive flux contained in the three cores
of Ersin Multicore Solder, not only prevents oxidation
during soldering, but actually cleans the surfaces to be
soldered. This enables joints to be speedily made on
« Qifficult >’ surfaces such as nickel.
Ersin Multicore Solder is made in most gauges between 10 and 22
S.W.G. For radio production and maintenance 13—18 S.W.G. are in
most demand. Manufacturers and service engineers are invited to
write for free technical information and samples.

ERSTIN

MULTICORE SOLDERS LTD.

MELLIER HOUSE, ALBEMARLE STREET. W.1l. Tel: REGent 1411 (P.B.X. 4 lines)

www americanradiohistorv com
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