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U.I.C. CERAMIC TRIMMER
CONDENSERS successfully
fulfil every requirement of
modern H.F. radio and short-
wave technique.
In actual practice they have established a definite superiority
over Air and Compression type Trimmers. Note these
obvious advantages.

1 Simplicity of design and small size.

2, Low Power Factor.

ri Perfect mechanical and
Us electrical stability.

4.

5.

6.

Unaffected by temperature
and humidity.

Linear Capacity Law.

Small Stray Field.

A wide range of varieties and sizes are immediately available
from stock. Write for brochure and full details.

Contractors to G.P.O. and Government Departments.
On A.I.D. Approved List.

e'
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46 -range Model 7
Universal AvoMeter.

2. 40 -range Mode! 40
Universal AvoMeter.

3. " Avo " Valve Tester.

4. Universal AvoMinor.

5. Avo " Test Bridge.
7. At -wave "Avo " Oscillator.

8. D.C. AvoMinor.

Other ' Avo" Instruments :

"Avo" Bonding Meter.
"Avo" Milliohmmeter.

High Resistance AvoMinor.
"Avo" Low Resistance Ohmmeter.

The AvoDapter.
9 -pin AvoCoupler.

rt, TN" Mark

ELECTRICAL MEASURING
INSTRUMENTS

BRITISH MADE

THE world-famous range of

" AVO " Instruments is the outcome of
many years of intensive research and
experience in designing and producing

high-grade electrical testing equipment.

To -day, the word " Avo " is synonymous

with simplicity, versatility and absolute
accuracy. In the comprehensive " AVO "

range there is an instrument to meet
every electrical testing need of both
expert and experimenter.

Write for fully descriptive literature dealing with
any instrument in which you are interested, and for
current prices.

PRUISIOA
Nyi

IV HERS
p./, -/Bin

Sol. 1,oprielors and A I alittfactur_ra

THE AUTOMATIC COIL WINDER & ELECTRICAL. EQUIPMENT CO. LTD., Winder House, Douglas St. London, S.W.I. Telephone : Victoria 3404;7

A
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2 ADVERTISEMENTS

9 REASONS WHICH PROVE

Wireless
World

SUPPLIES
Ambassador is this
year's
radio !
Der Six Valves (Inter-

national Octal Base).
Dar Six Wave Bands 10

to 565 metres continu-
ously.

3*-- Push Pull Output -
8 Watts.

lir Large Energised
Speaker.

Dor Iron Cored H.F.
Coils and I.F. Trans-
formers.

Dar High L to C Ratios
equivalent to the use of
H.F. Amplification.

Dor Rotating Dial -only
One Band visible al a
time.

Dar Operates on either
A.C. or D.C. Mains.

yr- Costs only £16.8.0
including. Tax.

GOOD as other Ambassadors
have been, this new model

beats them for tone, reception,
soundness of design, and for a
new low level price. For it's an
out and out winner. Look at the
abbreviated list of its features and
look at its price . . . what greater
value is there in Radio to -day ?
Yes, this is an Ambassador year.
Please write for full details.

*Illustrated is theAmbassador New Ambassador
Table Model.
Cabinet in Med-

OUT VALUES THEM ALL or Light Oak,

Write for details to the Manufacturers: R. N. FITTON LIMITED, BRIGHOUSE,
YORKS , ENGLAND. Cable Export Enquiries to Ambassador, Brighouse, England.

To Wireless Set Manufacturers

READS OF LIVERPOOL

ALUMINIUM PRESSINGS
For AIRCRAFT CONTRACTS

- and for

TINPLATE PRESSINGS
For CIVIL OUTPUT

ELECTRODES o VALVE AND COIL
CASINGS  CONDENSER COVERS
TRANSFORMER HOUSINGS
BRACKETS  TABS  & STAMPED
METAL PARTS OF EVERY KIND

Your enquiries will receive immediate
attention. Dies manufactured in own
engineering shops. Write or 'phone to :

Illustration shows Tinplate ValveL I M [TED Shield supplied by Reads.

Manufacturers of Metal Containers, etc.,

21, BRIDGEWATER ST., LIVERPOOL, 1.
Telephona6AL

JANUARY, 194/.

announce a further selection of their bargains in high -claw RADIO AND ELECTRICAL
EQUIPMENT. As always, satisfaction is assured.
TUNING MOTORS, 15/30 v. A.C. operation. Finest model imported from U.S.A. Spindle
60 r.p.m., reversible, with automatic 2 -pole make switch. High torque, suitable for many
other purposes, 8/6.
PANEL METERS of guaranteed accuracy, A.C. or D.C., 21in. flush panel mount, finished
black. Amps.: 0/3, 719. Amps. 0/10, 8/6. Minimal's. ONO, 0/10, either 9/6.
Volta 0/10, 9!6. Get these good instruments while supplies are available
PHOTO -ELECTRIC CELLS. Brand new, guaranteed, Cetron GE1 professional cells of
standard rating, suitable for cinemas, laboratories, etc. (These would now cost over
60/- each to import). Last few at 39!6.
ROTHERMEL-BRUSH. D.104 MICROPHONE INSETS. The heart of the famous
5 -guinea D.104 Microphone, only require housing, but can be used just as supplied. Very
remarkable opportunity, 22/6.
BRUSH PIEZO-CRYSTAL ELEMENTS, 2fin. dia., fitted stylus. For successful con-
struction of mike, eardiaphone, piano -repeater, tweeter, etc., 6/11.
L.T. RECTIFIERS. Great news, supplies again in stock I Permanent metal type of
best spec. D.C. delivery. 12/14 v. zi amp., 10/9. Also Heavy Duty model, D.C. delivery
12/14 v. 5 to 6 amps., 32/6.
STEP-DOWN TRANSFORMERS, suitable for above rectifiers and for low -voltage shelter
lighting, etc. All prim. 200/200 v. Secondary, 7/11/15 v. o amp., 10/11. See. 22 v.
2 amp., 12/-. Also special new model for use with above heavy duty rectifier, tapped
for 6 -volt and 12 -volt charging, 32/6.
ELECTRO-MAGNETIC COUNTERS, various res. coil, mostly 500 ohms, counting up to
9595, 616.
MINIATURE P.M. M/0011, UNITS. 3M. dia., imp. 12 ohms. Perfect m!cc8 mteroPhones
moragenxetten

13/6.
MINIATURE

ideal for shelter or intercom., fine frequency response, high -flux

MINIATURE NICKEL ALLOY TRANSFORMERS to suit above units, 2/11.
MR/331 DUAL MICROPHONE TRANSFORMERS (as reviewed in " W.W." October).
Tapped for In/coil or carbon mike, fully screened, finest response, 19/6.
MAINS TRANSFORMERS (Std. Telephones). Pri. 200/250, sec. 250/01350 s. 120
2.1 v. 1 amp., 5 v. o amp., 816.
SLIDING RHEOSTATS, fully enclosed with bushed cable entries. Smooth action, very

400 ohms .7 amp., either
well made. 10 ohms 3 amp3:2, /560. ohms 11 amp., 100 ohms 1 amp., 200 ohms .7 amp. and

ELECTRIC MOTORS (Asea and Century), 110 v. D.C., 1,500 r.p.m., one -quarter H.P.,
special offer to clear last few, 32/6. Also small induction A.C. motors 1/30th h.p., 2.200
span first-class make, 27/6. Also special high -torque reduction gear motors, 200/250 v.
A.C., geared to 0 or 3 npan. (two models), either 25/- Century, 1/4th h.p., 200/210 v.
A.C., 1,450 r.p.m., 79/6, and others from time to time.
LARGE ELECTRIC WALL CLOCKS. Great opportunity for factories, offices, hotels,
institutions, etc. Siemens' finest models at bargain prices. 101in, dia., chromium, with
matt silvered dial, black numerals, 42/6. 13jin. dia., chromium, as above, 49/6. Also
magnificent 15in, chromium model as above, 69/6. Also fine 12in. model either in ivory
or bronze -black, -white dial with black chapters, handsome modern clock, 45/-. Also
loot few of popular Domestic Wall model, Sin. dia., fine ivory finish with gilt zone, to -day's
finest value, 29/6. Part packing and carriage 1/. extra in each ease. IMPORTANT. -
Please note that all above have central seconds band and marked seconds divisions, making
them ideal for lab, work. 6 -BANK PUSH-BUTTON SWITCHES (YavleY), 2/11. KEY
SWITCHES, 2 -pole cu., 2/6.
ROTHERMEL PIEZO CRYSTAL PICK-UPS. The last of the Standard model at 37/6.
STANDARD RESISTANCE BOXES (OM. ex G.P.O.). Slug -tight, total of 4,050 ohms in
7 tops, good condition.
SYNCHRONISED TIME SWITCHES (200/250 v. 50 u). Breaking up to 10 amps., provide
for two on -off actions in 24 hours. First-class make, brand new, 69/6.
MULTI -RATIO OUTPUT TRANSFORMERS, -8 ratios, tapped prim. and see., 516.

M. R. SUPPLIES, 68, New Oxford St., London, W.C.I
Telephone : MUSeum 2958

BRITISH

MADE

 CONSIDER the FOLLOWING FACTS !
STRENGTH ! EFFICIENCY I

 Exclusive Celestion-Amphenol Moulded -in Plates ensure
maximum strength, rigidity and a high degree of efficiency.
The sturdy plates keyed into the body cannot rattle loose.

UNIFORM CONTACT ! INSULATION !
 Celestion - Amphenol Contacts pressed from specially

treated phosphor bronze are engineered to ensure uniform
contact on all prongs.

 There will be no " fatigue " even after constan- use.
3 Exceptional insulation is assured by the specia properties

of the moulding powder.

CELESTION-AMPHENOL VALVEHOLDERS
All, standard British and American types available.

CELESTION LIMITED
I

Engineers
KINGSTON - UPON - THA7,11ES, SURREY

Tel.phort. : KIN qstop 5655-7-8.

www.americanradiohistory.com
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t
Wireless

World

6;;;QII

AT this season of the year our
thoughts are with readers of

the "Wireless World " whether
at home or overseas, and to them
we extend cordial greetings.

Our vast organisation is now

devoting the bulk of its produc-
tive forces to the great National
effort that will, as speedily as

possible, restore to us the time
when Christmas will again be a
season of festivity and COSSOR
Quality RADIO be available for
every home.

* AUTO -RADIOGRAM MODEL 67A
with automatic mixed record changer.

* Limited
Production only.

ADVERTISEMENTS 3

RADIO

£47(plus £10.2.2 Purchase Tax).

A. C. COSSOR LTD.
COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5:

www.americanradiohistory.com
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FREQUENT'ITE

-4

S

(1-

LOW LOSS HIGH SURFACE RESISTIVITY
 COMPLETE STABILITY These outstanding properties

of Frequentite have led to its adoption by all leading radio manufacturers.

Frequentite is suitable for every type of component however intricate the

design. Full details will be sent on application ask for Catalogue S.P.Io.

STEATITE & PORCELAIN PRODUCTS LTD.
Telephone : STOURPORT

Head Office and Works :

STOURPORT-ON-SEVERN, WORCS. Telegrams: STEATAIN, STOURPORT.

www.americanradiohistory.com
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Built into Black Crackle Steel case providing
complete screening. 101in. Moving Coil
Speaker in separate steel cabinet to match.

d] Receiver, complete with all r9 9 0l tubes and Speaker... ...

PREMIER 1941 HIGH
-41 FIDELITY AMPLIFIER KITS

Each Kit in complete with ready drilled chassis,
*I selected components, specially matched valves

and full diagrams and instructions.

SHORT-WAVE GEAR
Til

Short -Wave Coils, 4- and 6 -pin types, 13-26, iiii
22-47, 41-94, 78-170 metres, 2/- each, with [4]
circuit.
Premier 3 -Band S.W. Coil, 11-25, 19-43, 38-86

rts]*
metres. Suitable any type circuit, 2/11. (]4
-pin or 6 -pin Coil Formers. Plain or

Threaded, 1/2 each. nit

WaS0/EVAIP Utility Micro Cursor Dials, Direct and .._,*

100 : I Ratios, 4/3. Al
Kit of Completely New Premier 2 -Gang S.W. Condenser, '-.*

Parts with Wired and I 2 x .00015 mf. with integral slow motion, 7/6. *
Valves Tested 4 Bakelite Dielectric Variable Condensers. [

4 -watt A.C. Amplifier £2 14 0 f3 II 6 .0005 mf. Suitable Tuning or Reaction, 1/6 *
4 -watt A.C./D.C. 3 0 0 3 17 6

watt A.C./D.C. 6 11 6 7 9 0
Short-WaveelOac m.,

each. High grade Pie Wound U.S.A. C4

6 -watt A.C. 6 16 6 7 13 6 ENO H.F. Chokes. 10-100 41

I5 -watt A.C. 7 18 9 9 8 0 k a type, 1/9 each. /41

Black Crackle Steel Cabinet, 1716 extra. Lissen Dual Range Screened Coils. .101

'191
Medium and Long Waves, 2/9 each. *

E.MAINS TRANSFORMERS SHORT-WAVE CONDENSERS E.
 Wire -ends. All L.T. Windings Trolitul insulation. Certified superior to **Centre -Tapped ceramic. All -brass construction. Easily *

4 v. 2-3 a., 4 v. 2-3 a. ... 11/9 -
ganged.
15 m.mfd. ... I/9 100 m.mfd. ... 2/3Iii] SP 250 250-0-250 v. 60 ma., 4 v. 1-2 a.,*

21- 160 m.mfd. ... 2/6 EC

iiii SP 300 300-0-300 v. 60 ma., 4 v. 2-3 a.,
25 m.mfd.

EC

4 v. 2-3 4 v. 23 a. . 11/9
40 m.mfd. 250 m.mfd. ... 2/11 ril

SP 301 300-300 v. 150 ma., 4 v. 2-3 a., PREMIER MICROPHONES* 4 v. 2-3 a., 4 v. 1 a., 4 v. 1 a.... I 5/-
SP 350A 350-350 v. 100 ma., 5 v. 2 a. Transverse Current Mike, High grade large [f/I

(not C.T.), 6.3 v. 2-3 a. ... 14/- output unit. Response 45-7,500 cycles. Low [I.]
 I SP 350B 350-350 v. 100 ma., 4 v. 2-3 a., /...)fl

Ell 4 v. 2-3 a., 4 v. 2-3 a. ...
mhisosylienvgel,C2.3i/l-.

Mike. Permanent magnet *
1=1 SP 351 350-350 v. 150 ma., 4 v. 1-2 a., model requiring no energising. Response *
CI 4 v. 2-3 a., 4 v. 3-4 a. ... 15/- 90-5,200 cycles. Output .25 volt average.
* SP 352 350-350 v. 150 ma., 5 v. 2 a., Excellent reproduction of speech and music, LC

14] 6.3 v. 2 a., 6.3 v. 2 a. 49/-. Ii
* Auto Transformers. Step up or down. Microphone Transformers. Suitable for *
C]- 100-125 v. to 200, 230 or 250 v. A.C., 60 all mikes. Tapped secondaries. A, 20 and *
* watts, 9/11 ; 125 watts, 13/6 ; 250 watts, 18/6. 40 : 1 ; B, 30 and 60 1 ; C, 50 and 100: I, *
*I *
L1

LT Transformers, all C.T. 6/6 each.
Microphone Stands. Bakelite table stand, ** 9/112-3 a. ... 9/11

 2.5 v. 5 a. .. 9/11 7.5 v. 3 a. . 9/11
9in. ring, 7/6 each. Adjustable Floor 1.1r*

til 5 v. 2-3 a. ... 9/11 12 v. 3-4 a. .,, 15/-
Stand, Bin. ring, Chrome finish, 26/6.

* Push -Pull Driver Transformers, 3:1 ... ... 6/6 PREMIER BATTERY CHARGERS REPLACEMENT VALVES
for ALL SETS IC

FC

 Universal Output Transformers, 11 Ratios.
.. for A.C.

for
Single or Push-pull ... ... ... ... ... 6/6 Europa Mains Valves. 4 v. A.C. Types, A.C. /H. L.

*--- Westinghouse Rectification A.C.JL., A.C./S.G., A.C./V.M.S.G., A.C./H.P., J
6 volts at I amp. 22/6

A.C./V.H.'., A.C.P., all 5/6 each. A.C./H.P., A.C./ L'P,ID MATCHMAKER UNIVERSAL complete and ready for use
11 To Charge : V.H.P., 7 -pin, 8/6. A.G./Pens. I.H., 8/6 ; A.C./P.X.4, F,!1

LC OUTPUT TRANSFORMERS 2 volts at t amp. 11/9 12 volts at 1 amp. 24/6 9/ . Oct. Freq. Changers 9/6 ; Double Diode ,H.* 6 volts at )2- amp. 19/- 6 volts at 2 amps. 3716 Triodes, 7/6 ; 31 -watt D.H. Triode, 12/-. 350 v. ',T,,

* Will match any output valves to any speaker F.W. Rect., 5/6 ; 500 v., 8/9. 13 v..2 amp. Gen. ;:-7,.-* impedance. ALL ENQUIRIES MUST BE Purpose Triodes, 5/6 ; H.F. Pens. and Var.-Mu H.F. ,-** I 1 ratios from 13 : I to 80 : I, 5-7 watts, 15/9. ACCOMPANIED BY 2Md. STAMP Pen., Double Diode Triodes, Oct. Freq. Changers,

* 8/6 each. Full and Half wave Rectifiers, 6/6 each. 1-1* 10-15 watts, 20/6. 20-30 watts, 35/-.***********************74-**
* *
* ALL POST ORDERS to : CALLERS to : *
1 JUBILEE WORKS, 167, LOWER PREMIER RADIO CO Jubilee Works, or 169, Fleet Street, E.C.4 [*Eil

* CLAPTON ROAD, LONDON, E.5 (Central 2833), or 50. High Street, Clap_ Ec

* (Amherst 4723). ham, S.W.4 (Macaulay 2381). re

* L'*

dc**AAA***********KA[ollA REAKCECI0J-PIK0*EtANAEltEDL'AloirAYAillisALtiliALtAAJFALIAtiliA KPILIALtALItItKtit142,?A00.114-0Its.JA,YY.EC

*
i*******4- ********

*
ED *
CI ** , *

3
s
S E he Virectors ant) 5Ztaff desire to express their Goob

El

* *
0 '.Dishes to all frienbz alto 1Reaberz at lbonie anb Overseas

5

s
§
5 **

El PREMIER 1941 "LEARNING MORSE" PREMIER SHORT-WAVE KITS
; " " Premier Morse Key, Bakelite Base and Brass for OVERSEAS NEWS5V5 COMMUNICATIONS Movement Incorporating the Premier 3 -Band S.W. Coil, *Ii RECEIVER General Purpose Morse Key ... ... 5/10 11-86 Metres without coil changing. Each Kit is

Heavy Duty TX Key on Cast Base... ... 10/- complete with all components, diagrams and
2 -volt valves. 3 -Band S.W. 1 Valve Kit, 14/9. *A 5 -valve Superhet, covering 12-2,000 metres in Bakelite Buzzers ... ... ... ... 2/- 3 -Band S.W. 2 Valve Kit, 22/6.

17,,3 Henry Chokes ... ... ... ... 7/6 L;l5 wave bands.
Beat Frequency Oscillator. Complete Kit of Parts for Valve Oscillator DE LUXE S.W. KITS *
2 -spread Band -Spread Control. as described in W.W. " Learning Morse " 25/- Complete Kit, including all Valves, coils, wiring [
A.V.C. Switch. diagrams and lucid instructions for buildingIlluminated Band -Spread Dial. and working. Each Kit supplied with a steel *!
Send -Receive Switch. NEW PREMIER S.W. A.C. RECEIVER Chassis, Panel and plug-in coils to tune from i
Iron -Cored IF.s. 13 to 170 metres. 4ii
Phone Jack. In response to many requests we have now produced 1-V. S.W. Receiver or Adaptor Kit ... 20/-il Over 4 Watts Output. an A.C. version of the popular Premier Short Wave I -V. S.W. Superhet Converter Kit .. 23/- [ail

SG3 Kit. Circuit : Pentode H.F. Stage, Pentode De- 1_V. S.W. A.C. Superhet Converter Kit 26/3 *tector, Beam Power Output, and F.W. Rectifier. 2-V. S.W. Receiver Kit ... ... ... 29/-200-250 v. A.C. Operation. Built-in Power Pack. Hum- *free operation. For use with Phones or P.M. Speaker.
Complete Kit of Parts with drilled chassis,
all components. Plug-in Coils covering 13-170
metres, 4 valves and full instructions and

24-10-0Circuits - - - - -

COMPLETE
A.C. CHASSIS
Wired and Tested

£5.10.0
BATTERY VERSION also available. KIT £3 8 0

COMPLETE CHASSIS wired and Tested £3 18 6

EXTRA COILS 9-15, 200-2000m. also supplied
" The Wireless World" said they were

* "very much impressed 1,

See full Test Report pp. 492-3 December issue
Send for full details

\

BI
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Greetings to all our Rind
Wherever you may be, whatever duty you may be performing

in to -day's fight for liberty and decency,we send to you sincere

Hearty Greetings and Good Wishes
May the Best of Luck attend you in the months to come.

THE DIRECTORS AND STAFF

McMichael Radio Ltd.

IIMINE110111

Size of Cabinet 15" x 12" x 6r

WHARFEDALE
EXTENSION SPEAKERS

Prices from 24f -
List on application

The model illustrated is the "LOUVRE " Cabinet
with BRONZE Unit and "TRUQUAL " Constant
Impedance Volume Control.
Less Transformer 65f- With Transformer 73/6
ALL WHARFEDALE EXTENSION SPEAKERS are avail-
able WITHOUT Transformer in the following types:

Type " 32 " for 1f to 4 Ohms.Type "64" for 4 to 6 Ohms.Type "98" for 7 to 10 Ohms,

WHARFEDALE WIRELESS WORKS
Sole Proprietor : D. E. BRIGGS,

H UTCH NSON LANE, BRIGH OUSE, YORKS.
'Phone: BRIGHOUSE 50

32 RANGE UNIVERSAL
AsLfuRa Mum
(Sensitivity 1,000 ohms per volt

A.C. and D.C.)
The set testing functions of this precision
instrument covers all ranges essential for
carrying out accurate electrical measure-
ments for Radio and General test work,

STUDY THESE FEATURES !
METER

4r square type Taylor moving coil meter.
Sensitivity of 900 microamps.

SCALES
The large dial has 3 clearly engraved scales
for measurements of Resistance, A.C. and
D.C. volts, A.C. volts and amps.

RANGES
The 32 ranges include the following :-
(7) D.C. Volts 0-0.25 up to 1,000.
(6) Output Volts 0-2.5 up to 1,000.
(6) A.C. Volts 0-2.5 up to 1,000.
(5) D.C. Current 0-1 mA, up to 2.5 amps.
(4) Ohms from I to 10 megohms.
(4) A.C. Current 0-I mA. up to 2.5 amps.

SOCKETS
There are 4 on the front panel, " Common,"
" Test," " 1,000v " and " Output."

ACCURACY
A high degree of accuracy is assured as
every instrument is carefully checked
against our standard.

A fully descriptive technical Brochure of this
instrument, free on request.

PRICE ED . 9 . 0
(No purchase tax payable)

Complete with leads, test prods
and comprehensive book of
operating instructions.

Delivery at present ex stock.
BRITISH MADE.

GUARANTEED 6 MONTHS.

TAYLOR
ELECTRICAL INSTRUMENTS LTD.
19-422, Montrose Avenue, SLOUGH, Bucks.

'Phone: Slough 20061

www.americanradiohistory.com
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GP 9
We've had our squalls and we've had our battles ; we've had our salvos and

-AND STILL WE SAIL SUPREME

we've had our broadsides ; but in spite of all we've carried on. And now,

in this greatest trial of all, we are still riding the troubled waters calmly, and

still, if we may say so, doing our job just that little bit better than anyone else.

DUBILIER

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3.
C. R. Casson 154
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CHRISTMAS

1940

Best Wishes

for a

Happy Christmas

to all

radio enthusiasts

from

The Marconiphone

Company

The Mareoniphone Company Ltd., Blyth Road, Hayes, Middlesex

HAYNES RADIO LTD.
QUEENSWAY, ENFIELD, MIDDLESEX. - HMrd

IS

INDIVIDUALITY AN ASSET?
ONLY when the individual characteristics

show a marked superiority.
McCLURE RADIO scores on these vital points :

 Unique Unit Construction
 Sound Design
 First Class Workmanship
 Performance
 Long Life and Reliability

WARTIME PRICES:
4 -Band Tuner Chassis .. . . £7 0 0
5 -Band Tuner Chassis .. 14 0
4 -Band Feeder Chassis .. I 18 0
5 -Band Feeder Chassis .. £12 12 0
Quality Amplifier (14 watts) £11 18 0

All the above with either British or
American type Valves

Please note new address:

JOHN McCLURE LTD.
CROXSONS' WORKS, HIGH WYCOMBE, BUCKS.

Telephone : High Wycombe 1290-I.

www.americanradiohistory.com



E

HOST FANOUS
SET MAKERS

AZIA

Mazda Radio Valves are manufactured in Gt. Britain for the British Thomson -Houston fo. Ltd., London & Rugby and distributed by

THE EDISON SWAN ELECTRIC CO. LTD. Att 155 CHARING CROSS RD., LONDON, W.C.2

For lull particulars write to Technical Service Department
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AMAZING OPPORTUNITY/

50 only

L
SHOP SOILED

DEMONSTRATION CONSOLES
First class radio receivers are hard to
come by these days, and the name
Cossor is in itself a guarantee of
superlative quality.

DE LUXE ALL -WAVE RADIO
(I 6m.-2,000 metres).

HIGH FIDELITY WORLD-WIDE RECEPTION.

VARIABLE SELECTIVITY-A.V.C.

CONCERT GRAND ENERGISED 10" MOVING
COIL SPEAKER.

SEPARATE POWER PACK.

BEAUTIFUL WALNUT CABINET.

CRYSTAL CLEAR 15" SCREEN TELEVISION
READY FOR USE ON RESUMPTION OF
TELEVISION PROGRAMMES.

DELIVERED CARRIAGE PAID ANYWHERE
WITHIN 20 MILES OF LONDON.

PRICE (covered by a 12 Months' Guarantee)28-10
LIST PRICE 53 GNS.

H. H. LINTON LTD.
GRAY'S INN ROAD, LONDON, W.C.1. HOLborn 4543.

RADIO
LABORATORY
HANDBOOK
By M. G. SCROGGIE, B.Sc., A.M.I.E.E.
Issued in conjunction with " The Wireless World"

384 pp.
211

illustrations

PRICE

8/6 net
By post 9/I

" Radio Laboratory Handbook " is the only
practical and reliable handbook on the sub-
ject. It gives the serious wireless worker
complete information from first-hand ex-
perience about laboratory equipment, the
instruments which are necessary and the
correct methods of operating them.

The fundamental principles are fully dis-
cussed, as well as the sources of power and
signals, instruments and measurements.
Other sections deal with ultra -high -
frequency work, the working out of results,
and reference data. There is also a collec-
tion of the most useful symbols, abbrevia-
tions, formulae, laws, curves, tables and
other data.

A complete index, numbered sections and
cross references enable the reader to find
what is required without loss of time.

From Bookstalls and Booksellers or direct from the Publishers

ILIFFE & SONS LTD.,. Dorset House, Stamford St., London, S.E.1
W.W.22

FOUNDATIONS
of

WIRELESS
By A. L. Sowerby, M.Sc. (Second Edition)

A Book of First Principles
The aim of this book is to
teach the wireless student the
principles on which the design
and operation of modern re-
ceivers are based. It covers
the whole field from the sim-
plest electrical phenomena
to the construction of a
modern set. All the vital
points in receiver design are
treated in full detail.

PRICE 5/- net By post 5/6
Issued al conjunction with "THE WIRELESS WORLD"

and published by the Proprietors:
ILIFFE & SONS, LTD.

DORSET HOUSE; STAMFORD STREET, LONDON, S.E.1
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B.I
COPPER
EARTHING

RODS
for

WIRELESS
APPARATUS

(ILK. Patent Nos.
438598, 423385, 430040).

100%
MORE

SURFACE
AREA

Designed to give a low resistance
earth contact. Made from solid drawn
H.C. copper. The multiple -fins en-
sure larger surface area and better
contact with the earth than any driv-
ing earth of similar diameter and
Weight at present on the market
giving nearly 50 per cent. more con-
tact area than a circular rod of equal
diameter, or 100 per cent. more than
a solid rod of equal weight.
About 11-" of the rod is left exposed
and the earth lead is simply clamped
against the rod by means of the cop-
per clamp ring and screw. No sweat-
ing or soldering is required. Supplied
in two standard sizes, 18" and 24".
Longer rods of similar type can be
supplied, if desired, to meet special

Recd. Trade Mark. requirements.

BRITISH INSULATED CABLES LTD.
CABLE MAKERS AND ELECTRICAL ENGINEERS,

Head Office : PRESCOT, LANCS.
Telephone No.: PRESCOT 6571.

1111111111;

TRANSFORMER

LAMINATIONS
EIGHT STANDARD SIZES

CORE WIDTHS k" to I i" (E's and l's)

AVAILABLE FROM STOCK

A Comprehensive Bulletin together with details
of Associated Covers and Clamps with design
data will be sent to manufacturers on request.

BRITISH ROLA LIMITED
MINERVA ROAD, PARK ROYAL, N.W.I0

WILLFSDEN 4322

IMMEDIATE DELIVERY !
We all know how difficult it is to get supplies
of radio and other goods, owing to shortage Of
stocks ; but here is a useful selection from
stocks we hold ready for immediate delivery.

American and British Valves, Transmitting and Receiving.
HRO. and RME. 99 Receivers, and service spares for same.
A large .range of Transmitters.
American and British Valve Testers and lab. equipment.
Electrolytic, paper and oil -filled Condensers.
Resistors from 1-100 watts, fixed and variable.
Ceramic Valveholders, British and American.
All types of Aerial, Stand-off and feed -through Insulators.
Mains Transformers. Speakers, PM. and energized.
American Public Address Amplifiers.
Meters : Moving Coil, Thermo and Moving- Iron meters by
Ferranti, etc.

IN FACT THE LARGEST STOCK OF RADIO COMPONENTS
IN THE BRITISH ISLES.

RAYMART CATALOGUE GSM MANUAL
3d. Post Free. 9d. Post Free

Requests for quotations on any of the above materials should
be accompanied by stamps to cover postage.
NOTE :-Controlled Equipment can only be supplied to holders of
Post Office Permits. Receivers, Transmitters, etc., are only offered to
those on work of National importance, or, of course, to Government
Departments.

RAILIOMART 'Phone :
Midland
3254.

44 & 48 HOLLOWAY HEAD, BIRMINGHAM, I

ERIE
REPLACEMENT

VOLUME CONTROLS
at pre-war prices

and pre-war quality
Nothing is skimped in the manufacture of Erie volume controls.
Only the finest raw materials that are so essential for efficient
operation are used. Even in the face of rising production costs
cheaper substitutes that are almost -as -good do not find their
way into Erie volume controls.
That is why Erie replacement volume controls are the best
value on the market to -day,

SO REPLACE WITH ERIE
or better still-BUILD with ERIE

Standard Controls
Less switch 2/6 each
With single pole switch ... 3/-
With double pole switch 3/6

Centre tapped controls, Dual and Ganged controls have
been withdrawn temporarily.

All fitted with 2g" Brass Spindle. Non-standard spindles 2/- el tra.

DEALERS AND SERVICE MEN, who pride themselves on speedy
repairs, are asked to remember that although we can offer pre-war
quality, and pre-war prices, we cannot always offer pre-war
delivery, and we shall appreciate any assistance they can give us by
placing orders well in advance.

Complete price last sent On request.

ERIE RESISTOR LIMITED
Carlisle Road, The Hyde, Hendon, N.W. 9,

Telephone : COLINDALE 8011.
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111101.
of matched crystals can be supplied mounted

=IIIIIIIIIIIIIII in holder, for incorporating in I. F. Transformers.
=swumso imam.............

.....w. SIMMONDS
. .......--
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No m=En DOUBLE CRYSTAL

nlif21117
The SIMMONDS Double Crystal Filter provides

the simplest and most economical method of

obtaining an ideal band-pass in a modern receiver.

Unlike the conventional crystal " gate," the

Simmonds Filter gives an almost flat topped

response curve with a sharp cut off. This is

achieved by means of a pair of matched quartz
crystals mounted in a new type holder in which
is incorporated a balancing condenser with a

rejection control.

Simmonds Crystal Filters are available for inter-

mediate frequencies ranging from 110 kcs. to

1600 kcs. A TELEGRAPHY Filter can be supplied

for band -widths from 100 to 500 'cycles, while

a TELEPHONY Filter is available for band -widths

up to 3 kcs. This will be found ample for
good quality telephony reception through a

background of interference.

F I LT E R

4  ,,et.:1,... *1,,ii  w k

AN

PRODUCT
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Editor :
HUGH S. POCOCK.
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Advertising and Publishing Offices :
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WORLD CONTACT WITH A TROPHY
IN THESE HISTORIC

-

TIMES WORLD LISTENING PROVIDES A NEVER
INTEREST AND ENTERTAINMENT.

THE
TROPHY IS

SPECIALLY DESIGNED
FOR ALL -WORLD

RECEPTION
TROPHY 6 Valve
incorporating all latest
improvements, 10 to 545
metres. Built-in Speaker,
A.C.

or £4.14.8
deposit and 34/6 monthly.

Purchase Tax, £2.9.8.

PETO SCOTT CO. LTD.

TROPHY 8 Valve A.C.
A super communication
receiver with amazing
rarn,e. 7 to 550 metres.
£14. IS. 8 or £6.4.5
deposit and 44/- monthly.

Purchase Tax, f3.4.5.

ENDING SOURCE OF

Showrooms at 77, CITY ROAD, E.0:1. SEND FOR FULL SPECIFICATION
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C4re /raided 470,000 Ohms...
PLUS or MINUS In

IN
the " piping days of peace,"

when even detailed refinements
in domestic receiver design were
very properly among our most
urgent problems, we standardised a
tolerance of ± 10% for the resistors
used in most parts of the circuit.
But to -day, the output of close -
tolerance resistors must be reserved
for the Services' essential equipment
-which leaves available for other
purposes only the balance of wider
tolerance -resistors. We must use
these in broadcast receivers if we
are to carry on supplying the public
with even a proportion of the sets
they need.
Obviously, a widened tolerance may
have an effect on many aspects of
the performance of the set. Let us
take an example. In the diagram,

which shows part of the circuit of a
straightforward mains set, R1
(0.47 MS2) is the diode load ; R,
(0.1 MS2) the I.F. decoupling resist-
ance ; and R3 (1.0 MS2) the volume
control. Before the war R1 and R2
had a standard tolerance of ± 10%,
while R, was 20%. We have now
increased the tolerance of all three

to ± 20%, and this change has an
effect on the gain, selectivity and
quality of the receiver. The question
which had to be answered before the
change could be made was whether
or not the effect would be serious
enough to be noticeable in use.
With a diode load right on the low
limit, the Q of the secondary of the
second I.F. transformer is 4% worse
than with the pre-war low limit,
while on the high side it is 4%
better. This means that the Q of
the coupled pair swings approxi-
mately + 2% beyond the old limits,
and the gain changes rather more
than this because some change of
coupling occurs with change of Q.
But it is fortunate that the first I.F.
transformer is less damped and has
a higher Q than the second, so that
the overall effect on selectivity and
on sideband cutting is quite small.
Some change of gain also occurs
because of the change in the
potentiometer ratio given by R2
feeding R, and R3 in parallel. The
gain is least when R, and R, are
a minimum and R, a maximum, and
it is greatest when the reverse is
true. With a tolerance of + 10%
the change of gain from this cause
was about -1- 0.50 dB, while for
+ 20% tolerance on all values the
change of gain is + 0.81 dB. Such a
variation of gain would really require
a side -by -side change -over test to
appreciate it, and under to -day's
conditions can be ignored.
The AC/DC load ratio of the diode is
also affected by these tolerance
changes. The AC/DC load ratio is
given by :-

a -
R, R3 + R2

R, R,
R, R,

Inspection of this fraction will show
that the value of a is a minimum
when R, is a maximum, and R2, R3
are at their minimum values. So
that with the old tolerances the
worst value was :-

a -
517 x 800 -1r 90

1317 --067
607

while with the new values :-
564 x 800 + 80

a - 1364 - 0.64
644

Here, as in the other cases, we are a
little worse off, but the effect is not
serious.
Similar tolerance changes have been
necessary in all parts of the receiver,
and the overall effect is to produce
variations in performance, which,
while obvious on measurement and
greater than we should like in
peacetime, have little effect on the
general utility of the receiver and
none on its reliability.
It should also be borne in mind
(apropos the case we are discussing)
that only a small proportion of the
resistors used is actually on the limit
of tolerance ; and sets in which all
three resistors are right over to one
limit are quite rare. The great
majority of sets will still lie close to
the mean performance.
And remember, too, that these small
changes in the performance of the
receiver make all the difference
between being able to produce a set
and not being able to produce it-
the difference between somebody's
getting the news and not getting it-
and we believe that radio news and
radio entertainment are needed to
" do their bit " in _keeping us
cheerful. -

All Murphy Sets, exclusive of Valves
and Batteries, guaranteed for one year.

MURPHY RADIO LIMITED
WELWYN GARDEN CITY, HERTS

C.R.C.967

www.americanradiohistory.com



The

Wireless World
COVERING EVERY

WIRELESS INTEREST
ESTABLISHED

1911

No. 1063. Vol. XLVII. No. 1. JANUARY, 1941 Price One Shilling

Editorial Comment

A Year of Wartime Wireless
RITING in this journal a day or two after
the outbreak of war, we said " there is one
thing that we can face with the most
serene confidence. The wireless service,
though young in years, has already estab-

lished a tradition of steadfast devotion to duty of which
we are all justifiably proud . . . the various branches
of the service may Meet with difficulties that none of us
can yet foresee, but . . . communication will be main-
tained." As we approach the end of the first full year
of war, it is opportune to enquire how far that expecta-
tio,n has been fulfilled.

Wireless communication, in the widest possible sense
of the term, has been maintained. Paradoxically, wire-
less is one of the most silent of services, but, although
countless stories of devotion to duty will never be made
public, enough is already known to prove conclusively
that it has not been found wanting.

It is perhaps natural that the Royal Air Force have
been most in the public eye, and the kind of cool
courage that the wireless man is often called upon to
show is well exemplified by the conduct of Sergeant
Davidson, who was recently awarded the D.F.M. When
the bomber in which he was acting as operator was hit
by enemy fire, Davidson, in spite of the fact that he
was dazed and temporarily blinded, continued to work
his apparatus, though his burned fingers had to be
guided to the controls by another member of the crew.

Much of what has been done by wireless personnel
of the Navy must be left to the imagination, but we
can rest assured that their task has been no enviable

one. The casualty lists published after the nattle of
the River Plate included a high proportion of tele-
graphist ratings. Similarly, official reticence has cast a
veil over the doings of Army wireless men, but enough
has filtered through to show that they played a vital
part in maintaining communication during the retreat
on the Channel ports. Among the fighting Services
must now be included the men of the Merchant Navy,
who are now bearing the brunt of the intensified Ger-
man submarine and aerial attacks against our shipping.

Another important link in the communication system
of this beleaguered fortress is the B.B.C., which, as
all listeners know, has maintained its service, some-
times under " front-line " conditions. The matter
broadcast still does, not meet with wide approval-it
never did and probably never will-and it seems cer-
tain that a greater measure of Government control
will be imposed on the Corporation's Overseas Service,
which, it is good to hear, is to be extended.

In spite of shortage of staff and material, the supply
of broadcast receivers has so far been adequately main-
tained by the wireless industry, which has also pro-
vided sinews of war, in the shape of foreign exchange,
by its successful attempts to extend the export market.
In addition, the industry is supplying vast quantities of
equipment to the fighting Services. Altogether, wire-
less has no reason to be ashamed of itself, and we are
confident that, when the history of the present war
comes to be written, the contributions made by wireless
will be admitted to have been even greater than they
were in 1914-1918.

Oreetitio to Cur 1Reai'ert
IT is not inconsistent with the spirit that should prevail in a beleaguered fortress-especially in one that is so

cheerfully and successfully resisting all attacks-to offer the usual Christmas Greetings to our readers. To all
members of the big and more -than -ever united family of wireless, whether in the fortress or outside it, in the
Services or on the civilian front, the Editor and staff of The Wireless World tender their sincere good wishes
for Christmas and the New Year.

JANUARY, 1941.
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Directional Broadcasting
REDUCING WASTED RADIATION

FOR many years directional
aerials have been used for
short-wave wireless services.

In such cases the area which it is
desired to serve generally subtends
a small angle at the transmitter, and
it is therefore possible to concentrate
the energy into a narrow beam, thus
increasing the field strength in the
desired direction without increasing
the transmitter power.

The use of directional aerial
i-r systems for

medium - wave
broadcasting is
much more
recent, and the
need for these
is not at first
sight obvious.
Generally

12
B

Fig. r.-Simple directional,sys-
tern comprising a pair of spaced

vertical aerials.

speaking, a broadcast transmitter is
placed at the centre of the area it is
required to serve, and a circular
horizontal polar diagram, as given by
a single vertical aerial, is required.

In special cases, however, it is de-
sirable to be able to control the shape
of the horizontal polar diagram by
means of a directional system. The
contour of the area to be served may
not be circular, or, if circular, there
may be advantages in not placing
the transmitter at the centre. In
serving a region having a long coast
line, for instance, it may be better
to take advantage of transmission
over sea, over which the attenuation
is low.

In addition, although theoretic-
ally a single aerial gives a circular
horizontal polar diagram, in prac-
tice this may be far from the case,
due to unequal ground attenuation
in different directions. -As a result
of this, if a field strength contour
(that is, a line joining points of equal
field strength) is measured in the
immediate vicinity of the aerial, it
will be the same shape as the polar

diagram of the aerial ; but, as the
distance is increased, ground at-
tenuation begins to have an effect,
and the shape of the contour
changes, generally settling down to
a fixed shape at a distance of a few
miles. It is thus advantageous to
concentrate the radiated energy in
the directions in which the attenua-
tion is high in order to improve the
coverage of the transmitter.

Again, the use of directional
aerials may be desirable on the score
of reducing radiation in a certain
direction with the object of protect-
ing the service area of a distant
transmitter which has to share the
same wavelength. The new Mon-
treux wave plan (which but for the
war would now be in force) provides
for the use of directional aerials for
a number of transmitters with this
end in view-and, indeed, without
this protection it is probable that the
plan would not have been accepted
by several of the signatory countries.

Simple Aerial Systems

Directional aerial systems for
medium -wave broadcasting differ
greatly from those for short-wave
services, inasmuch as the polar dia-
gram must not be sharply direc-
tional. Simple types of aerial
systems will, therefore, give the de-
sired control of the polar diagram
shape.

Two spaced vertical aerials, A B,
as shown in Fig. r, are generally
used, the relative phase and ampli-
tude of the currents in the aerials
being controlled by appropriate im-
pedance networks. Mast radiators,
or aerials suspended between masts,
may be used. The polar diagram of
such an arrangement will, of course,
be symmetrical about the line of the
aerials. Both aerials may be driven

that is, excited directly from the
transmitter-or one aerial may be
driven and the other excited by
radiation from the driven aerial.
Such an undriven aerial is sometimes
referred to as a parasitic reflector,

The use of directional trans-
mitting aerials-as opposed
to "all-round" radiating
systems-represents a
relatively new and growing
trend in the planning of
M -W broadcasting services.
Means of obtaining direc-
tional effects, and examples
of their application, are des-

cribed in this article

and the spacing and termination are
chosen to give the required phase
and amplitude relationships.

If Il, the current in A, lags 12,
the current in B, by an angle 95, and
if the spacing and wavelength are d
and A respectively, the shape of the
polar diagram is controlled by the
ratio of I, to h, d, and fp. It is
obvious that, because of the space
and time -phase relationships of the
fields due to A and B, in certain
directions addition of the separate
fields will occur, and in other direc-
tions partial or complete cancella-
tion.

(a)

(b)

(c)

d -Vex.
4i°

2 12

Fig. 2.-Typical polar diagrams ob-
tainable from an aerial system as

shown in Fig. I.

JANUARY, 1q41.
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Directional Broadcasting-
In general, the field in a direction

OP, at an angle 6 to the line of
aerials, may be found by the vector
addition of the fields due to A and B
separately. This is proportional to :

V(I, + 12)2 cost
Trd

A 2

cos 6

1

yt,

+
77d cos 0

I A

which is equal to :
127rd cos 0

V112+122+21112 cos( ¢)/
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reducing interference in specified
directions. The fact that the field
has been reduced in certain direc-
tions necessarily means that it is in-
creased in other directions for the
same radiated power.

Radiation Characteristics

Typical polar diagrams are shown
in Fig. 2. In these 0 represents the
centre of the system, and AB the line
of aerials. The field strength in any
direction is proportional to the dis-
stance from 0 to the point on the
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Fig. 3.-Designed service area of the B./3.C.'s Midland Regional transmitter.

In these expressions the angles are
in radians, 211- radians being equal to
36o degrees.

If, therefore, I, is equal to 12, it
is possible, by suitably choosing d
and 0, to obtain either one zero, or
two zeros equally displaced about
AB. The position of the maxima
can also be controlled in the same
way. If, however, I, is not equal to
I2, no zeros are obtained, but either
one or two minima, equally dis-
placed about AB.

By choosing the ratio of I, to
and the values of d and 0, it is thus
possible to obtain a polar diagram in
which the maxima and the minima
are in desired directions, the former
giving an increase in field strength
in the service area, and the latter

JANUARY, 1941.

curve in that direction. Fig. 2a

corresponds to a spacing of - and
a lag of 90 deg., giving the well-
known cardioid diagram ; the radia-
tion is reduced over a comparatively
narrow sector, and the maximum in-
crease in radiation occurs in the
direction BA.

Fig. 2b corresponds to a spacing of
4A and a lag of 45 deg. ; the radia-
tion is reduced over approximately
the same sector, and the maximum
increase is in a direction perpendicu-
lar to the line of aerials. In this
direction the increase is equivalent to
doubling the transmitter power.

Fig. 2C is similar to Fig. 2a, ex-
cept that I, is equal to 21,, giving a
much smaller deformation of the

polar diagram. This corresponds
approximately to the case of a tuned

parasitic reflector spaced - from the
4

driven aerial.
Although some of the diagrams

shown indicate zero values, these
are never attained in practice ; small
amplitude and phase errors, and the
effect of surrounding objects result
in small minima instead of zeros, but
this does not impair the efficiency of
the system appreciably.

Practical Examples

The usefulness of the polar dia-
grams discussed will be more evident
by considering specific cases of direc-
tional aerial systems installed and
used by the British Broadcasting
Corporation before the war.

Fig. 3 shows the service area of
the Midland Regional transmitter.
This transmitter was designed to
serve the Midland counties from
Gloucestershire in one direction to
Nottinghamshire in the other. It
was obviously inefficient to transmit
as much energy in the direction of
the Severn estuary as in the direc-
tion of Nottingham ; in addition,
the attenuation of the ground in the
former direction is low, and this
provided a further reason for con-
centrating the energy in the north -

Radiator and reflector masts at the
Vienna station : an early. example of
directional broadcasting on medium

waves.

3
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Directional Broadcasting-
east direction. A cardioid polar
diagram, as illustrated in Fig. 2a,
was used at this station, but with

Wireless
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omnidirectional aerial, radiating the
same total power, were used. The
combination of a directional aerial
system and unequal attenuations in

Fig. 4.-A good example of the modern tendency to reduce wasteful radiation by
using a directional aerial was provided by the design of the Start Point station.

the relative amplitude adjusted to
give a small amount of radiation in
the direction AB ; the line of aerials
was chosen to give maximum in-
crease of field strength in the direc-
tion of Nottingham.

Start Point
A more sharply directional polar

diagram was aimed at for the
newer Start Point transmitter,
shown in Fig. 4. The service area
in this case is southern Cornwall and
Devon, and also a large part of the
south coast. Advantage was taken
of low attenuation over the sea by
locating the transmitter on the coast
line, on a headland which projects
into the sea ; in order further to in-
crease the range along the coast, the
directional aerial system shown in
Fig. 2b was used, the line of aerials
being arranged to give maximum in-
crease in field strength in the desired
direction. The amount of energy
radiated out to sea was thus reduced
considerably, whilst even in the least
favoured direction, to the north, the
field strength was as high as if an

different directions thus gave an
elongated polar diagram especially
suitable for this service area. It is
of interest to note that the field
strengths from this transmitter in
Plymouth, Falmouth and Ports-
mouth were roughly the same.

Even though the currents in the
two aerials are equal, it is not .neces-
sarily true that the impedance and
powers are the same. The working
impedance of each aerial is depend-
ent on the amplitude and phase of
the current flowing in the other
aerial. It is thus necessary to
measure, in addition to the imped-
ance of the, separate aerials, the
mutual impedance between them.
The impedance and power in each
aerial can thus be calculated, and
impedance matching and phasing
networks added to give the correct
power and phase relationships. In
the case of Fig. 2b, for instance, the
power in aerial A is approximately
two-thirds of the total power. The
correct amplitude adjustment can be
checked by means of meters, and the
phase by means of a cathode-ray
tube, or similar device, suitably

coupled to the two aerials. A final
check can then be made by means of
local field strength measurements.

Book Review
Radio -Frequency Measurements by

Bridge and Resonance Methods.
By L. Hartshorn, D.Sc. Pp.
265 + IV, with no figures. Chapman
& Hall, Ltd., rr, Henrietta Street,
London, W.C.2. Price 2IS.

THE thing that impresses one about
this book is the sound and

thorough way the author has done
what he set out to do. There is an
enormous literature on radio -frequency
measurements-comparatively little
of it in book form-and an attempt
to cover the whole field in a book of
reasonable size would have resulted in
each aspect being too superficially
treated to warn the reader of the
many sources of error and indefinite-
ness. The author confines himself to
the measurement of quantities such as
impedance, resistance, capacity,
phase, etc., excluding current, voltage
and frequency ; and deals with the
two methods indicated in the title.
Of these, the treatment of radio -fre-
quency bridge methods is particularly
valuable because of the absence of
comprehensive information elsewhere ;
and resonance methods have been very
usefully extended to include the trans-
mission line " circuits " that are
necessary td cope with the growingly
important frequencies above 200 MC's.

The book is divided into three parts
-principles, apparatus, and methods.
In the first, the equations relating to
impedance, resonance and screening
are derived, for use later on.
Thoroughness in getting down to basic
principles is, however, not abandoned
at the end of the first section but con-
tinues throughout. In this field, quick
" ready-to-wear " rules are apt to lead
the worker astray by not sufficiently
exactly defining what it is that is being
measured; but the present author, as
befits a Principal Scientific Officer at
the N.P.L., deals precisely and quan-
titively with all the minor complica-
tions, such as the inductance of
variable condensers and leads, that
are too often dismissed in general
terms. Nevertheless, he is human
enough to include the ARRL Radio
Amateurs' Handbook among the thir-
teen books recommended, and to ad-
vise the modern " communication "
receiver, rather than a special ampli-
fier, as a bridge detector.

The volume is an authoritative and
clear exposition of the subject.

M. G. S.
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Series or Parallel ?
ALTERNATIVE FEED CIRCUITS FOR AVC SYSTEMS

T Is not always realised that, in
' the application of AVC bias
to a controlled valve, alternative

methods usually exist. Wherever
alternative methods are available a
designer necessarily has to choose
between them, and it is conse-
quently important for him to know
the characteristics of each.

Probably the commonest AVC
feed circuit is the series type shown
in Fig. 1. The tuning coil L is not
returned directly to the earth line
but through a condenser Cr, and the
AVC line is connected to the junc-
tion of L and Cr through a resist-
ance RI. This particular arrange-
ment of series feed is necessary
because the frame of the condenser
C must be earthed in most cases.
If it need not be earthed a modified
form of the circuit, shown in Fig. 2,
has certain advantages which will be
dealt with later.

The first thing to notice about the
circuit of Fig. i is that Cr is in-
cluded within the tuned circuit.
The condenser has a capacity Cr,
hut it has also inevitably an internal
inductance Li and resistance RI ;
it is, in fact, on its own a series
resonant circuit. The total induct-
ance, capacity and resistance of the
tuned circuit as a whole are thus no
longer L, C and R, but become L
+Li, CCil (C +Cr) and R +Rt.

Fig. J.-The series -feed circuit, as
applied to the majority of receivers
having a ganged tuning condenser

with an earthed rotor.

The insertion of CI thus affects the
tuning and efficiency of the circuit.

First of all, let us consider the
effect of the capacity of CI alone.

I 4NUARY , 194r.

By W. T. COCKING, A.M.I.E.E.

The functioning and relative
merits of the two available
methods of feeding AVC
voltages tog the grids of
controlled valves are dis-
cussed, and it is shown that
the parallel method, though
not widely used, has certain
advantages for short-wave

and all -wave receivers

It comes in series with the tuning
condenser C and so reduces the total
maximum circuit capacity. This
can be made as small as desired by
the simple expedient of making Cr
very large compared with the maxi-
mum capacity of C. For instance,
if the latter has the common value
of 0.0005 ILF, and we are willing to
sacrifice ro ity-F total capacity, we
have 0.00049=0.0005 / (0.0005+
Cr) or CI == 0.0245 p.F. In practice,
a capacity of 0.1 duT is commonly
used and this reduces a capacity of
0.0005 p.F for the tuning condenser
to an effective value of o.o004975

; the reduction is 2.5 1111F.

Effect on Ganging

It is at once obvious that if there
are several circuits with ganged
tuning controls the accuracy of
ganging may be affected even if Cr
is large enough not to restrict the
tuning range appreciably. A reduc-
tion of TO kc / s or so in the tuning
range may be unimportant in itself,
but if one or two circuits are so
restricted and others are not, the
effect on sensitivity and selectivity
of the ganging errors may be very
serious.

It is important, therefore, to
insert such condensers in all the
tuned circuits which are ganged
together, and the condensers must
all have the same capacity. They

are necessary for the maintenance
of accurate ganging even if they are
not required for AVC purposes.
Thus, take the case of a super-
heterodyne with one RF stage.
AVC will normally be applied to the
RF valve, but not always to the fre-
quency changer. Whether or not it
is applied to this valve, however, its
tuned grid circuit should include a
condenser of the same value as that
in the tuned grid circuit of the RF
stage. The oscillator, too, should
have the same capacity included
within its tuned circuit, but this
does not usually necessitate the use
of an extra component, but merely
an appropriate reduction in the
value of the padding capacity.

The inclusion of Cr reduces the
efficiency of .the tuned circuit some-
what because of the losses in the
condenser-it thus reduces selec-
tivity and sensitivity in some degree.
The importance of this depends
upon the magnitude of the effective
series resistance of the condenser in
relation to the effective series resist-
ance of the tuned circuit as a whole
before the insertion of Cr. It may
be quite important when low -loss
circuits are used, but in the average
case of only moderately efficient
components the loss introduced by
Cr is not very serious.

On short and ultra -short waves
where the coil inductance L is small

Fig. z.-This series -feed circuit is
practicable when the tuning condenser

rotor may be isolated.

the inductance Li of 'the condenser
may be highly important. Its chief
effect is likely to be in causing in-
accurate ganging, and this can be

5

www.americanradiohistory.com



Series or Paralle1?-
minimised by including identical
condensers in all the circuits ganged
together, just in the way that the
inclusion of such condensers is
advisable to prevent ganging errors
due to capacity variations. In this
case, however, it is not sufficient
inerely that the condensers should
be of the same capacity ; they should
also be of the same make and type.
Unless they are of the same con-
struction it is improbable that their
inductances will be even roughly of
the same value.

These considerations do not apply
to the circuit of Fig. 2, for here Ci
is not a part of the tuned circuit LC.
This circuit is nowadays usually
adopted in IF amplifiers, and there
is usually no objection to the use of
different capacities for Cr, or even
different types of condensers, in the
various stages. It is only with the
arrangement. of Fig. i that care must
be taken.

As an alternative to the series -feed
circuit the parallel -feed arrangement
of Fig. 3 can be, and often is, used.

In this case the tuned circuit LC
is complete in itself, and the valve is
fed from it through the condenser
CI, AVC bias being applied to it
directly through RI.

Fig. 3.-In the parallel system, con-
trolling voltages are fed to the grid
through a resistance Ri ; condenser

Cr acts as a "stopper."

Provided that the reactance of CI
is small compared with the input
impedance of the valve, the presence
of Cr will have little or no effect on
the tuning of LC. Consequently Cr
need be inserted only in those cir-
cuits which need it for AVC purposes,
and the condensers used in different
circuits need slot be of the same
capacity nor of the same type.

On medium and long waves the
input impedance of the valve is sub-
stantially the reactance of the grid -

Wireless
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cathode capacity, so that it is only
necessary for Cr to be large com-
pared with this capacity. This
rarely exceeds io itp.F, so that Cr
need not exceed t, 000 NIF for its
effect to be negligible. Smaller
values down to too N.LF are often
used.

The resistance Ri appears in shunt
with LC when Cr is fairly large as
indicated above. It consequently
damps the tuned circuit and reduces
sensitivity and selectivity. The ex-
tent to which this damping action
is important depends upon the value
of Ri in relation to the effective
dynamic resistance of the tuned
circuit.

The latter will rarely exceed o.i
MU on the medium waveband and
is likely to be considerably less on
short waves. If Ri is made ten
times as great-r Mf2-the effec-
tive total dynamic resistance will be
approximately 90,000 ohms, so that
the drop in selectivity and stage
gain will be about io per cent. If
Ri were much higher, say io Mf2,
the performance would be affected
to a negligible degree, but there are
reasons why this resistance cannot
be more than a very few megohms.

Grid Resistance Limits
Valve makers often place a maxi-

mum limit of about 2 MU to the DC
resistance included in the grid circuit
of any one valve. There must be
other resistances in the AVC cir-
cuit for filtering purposes which are
common to more than one valve,
and these count as though their
value were multiplied by the num-
ber of valves to which they are
common. Consequently, it is
usually difficult to make Ri more
than i MS2 and remain within the
valve maker's limitation.

With good quality condensers it
is probable that the losses introduced
with the series circuit are lower than
those caused by the resistances of the
parallel circuit at moderate to low
radio frequencies. Much depends
on the components used, but the
odds are that on medium and long
waves the series circuit will be
slightly the better of the two.

At high frequencies, however, the
position is rather different. In the
first place, the dynamic resistance of
the tuned circuit is likely to be con-

siderably lower, and in the second
the valve itself has an appreciable
input resistance. At really high fre-
quencies this may be a few thousand
ohms only, but over the usual short-
wave bands it is generally to be
measured in tens of thousands of
ohms. The result is that a value
of i MU for Ri in the parallel cir-
cuit is likely to increase the losses
by a negligible amount.

01

Rin

Tcla

Fig. 4.-Explaining how the parallel -
feed method may be used for im-

pedance matching.

On the other hand, the resistance
introduced by Ci in the series circuit
will normally tend to increase with
frequency, and so this circuit will
have relatively higher losses on short
waves than on medium and long.
When the undesirable effects of in-
ductance in Cr are also considered it
can be seen that the advantage lies
definitely with the parallel -feed
system with a short-wave or all -wave
receiver, but with the series -feed cir-
cuit for a set designed primarily for
the medium and long wavebands.

There are, however, certain prac-
tical matters to take into account. In
the parallel circuit, Cr is at a high
radio -frequency potential, and must
consequently be screened at least as
carefully as the valve and its grid
lead. The condenser, moreover,
must have a low capacity to earth,
otherwise the stray capacity across
the tuned circuit will be excessive.
With " top -grid " valves the dis-
position of this condenser and the
resistance RI is sometimes a
nuisance. With the 0 -feed cir-
cuit, however, both condenser and
resistance are at a low potential to
earth and need little or no screening ;
neither is their capacity to earth
important.

One point in connection with the
parallel -feed circuit which deserves
mention is the possibility of obtain-
ing impedance matching between the
valve and the tuned circuit in cases
where the input resistance of the
former is smaller than the dynamic
resistance of the latter. As shown
in Fig. 4, the input impedance of the
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Series or Parallel ?-
valve can be represented by a
capacity Cin in parallel with a re-
sistance Rin. The impedance of the
combination of the two with Cr is
equivalent to a capacity and resist-
ance in parallel, but the former is
smaller and the latter of larger value
than Cin and Rin. By a suitable
choice of value for Cr, Rim can be
matched to the tuned circuit and
maximum efficiency is thus easily
secured.

Provided that Rin is much larger
than the reactance of Cin and Cr
in parallel, the optimum value of Cr

RDis C/ini where RD is the
dynamic resistance of the tuned cir-
cuit. Thus, if tbe input resistance
of the valve is one -quarter of the
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dynamic resistance of the tuned cir-
cuit, Cr should be about equal to
Gin. As Cin is commonly 5-io ptp,F,
the value for Cr is much smaller than
that often used.

Such small values will normally
be required only on short waves
where the valve input impedance is
low. Before a detector or AVC
rectifier, however, a small capacity
may be advantageous even at low
frequencies. Thus, suppose we have
an IF circuit with a dynamic resist-
ance of 0.2 MS2 and we are feeding
an AVC diode from it through a
capacity, the diode having an input
resistance of o.i Mn with a capacity
of 5 iy.F. Then for optimum
efficiency the feed condenser should
have a value of 5 / [ ,,/ 2 - I] =
5 / 0.414 =12 µµF.

Index for "The Wireless World"
OUR Publishers announce that the

index for Volume XLVI of The
Wireless World (November, 1939, to
December, 194o) is now ready. Copies
are obtainable for 72d. each, post free,
or, with cloth binding case, for
3s. f od., post free. Our Publishers
will bind readers' copies in cloth for
Ss., plus 9d. for return postage of the
completed volume.

Export Enquiry
THE firm of Meher Radio Company,

l\Iehta Road, Bombay, India, re-
quests us by telegram to invite British
manufacturers of high-grade broad-
cast receivers to get into touch with
them immediately with a view to
arranging an all -India .agency. Full
particulars of products and prices
should be sent.

In What Direction ?
A GRAPHICAL. METHOD OF WORKING OUT THE BEARING OF

A DISTANT TRANSMITTER
MOST radio aerials are directional,

that is to say, the currents
induced by a signal depend not only
on the field strength but also on the
direction of the waves. The directional
property of the aerial is due partly
to the layout of the aerial wires and

Fig. 1. Showing the true bearing of a
station in relation to the Great Circle

path of the wave from B to A.

partly to the screening effect of
obstacles such as buildings. When
consistently bad reception of certain
stations is experienced it is useful to°
be able to ascertain whether this could

By T. S. E. THOMAS, B.Sc., Ph.D.,

Many types of aerial, at any
rate those used for short-wave
reception, have marked direc-
tional properties, and it is an
advantage when the best
possible results are required
from, say, the American Con-
tinent, to be able to set up
the aerial on a bearing which
will ensure the maximum

"pick-up."

be caused by the directional property
of the aerial and, if so, bow it can be
remedied.

To find the direction of a distant
station B at the observer's station A
it is sufficient for short distances to
join AB on the map with a straight
line and measure the angle or bearing
it makes with the North -South line
or meridian at A. This procedure will
not give a correct result when the
other station is in, say, America or
Australia, for the path of the waves
is the " bee -line " along the earth's
surface between A and B. This line

it is necessary
of A and B
and the differ-
ence in their
longitudes.

If only an
approximate
result, correct
to the nearest
degree or so,

Fig. 2. Illu s-
tr a ti n g the
method of using
the nomogram
shown in Fig. 3.

(see Fig. r) is called the Great Circle
arc between A and B. The angle a
which this line makes with the mer-
idian at A could be found by measure-
ments on a large globe, but the usual
method is to use one of the formulae
of spherical trigonometry for which

to 'mow the latitudes
C

is required the arithmetic can be
avoided by the use of a nomogram
devised by 'Weir which is reproduced
in Fig. 3. In order to understand the
use of this nomogram it will first be
necessary to dissect it into its com-
ponent scales with the aid of the
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In What Direction?-
illustrative diagram in Fig. 2. On
examination it will be found to
consist of :-

I. A rectilinear scale COC` with
graduations corresponding to the
observer's latitude.

2. A uniformly graduated circular
scale CDC' on which the bearing of
B at A is measured.

3. A set of intersecting curves.
It will be seen that there are two

types of curves : latitude curves such
as E and longitude difference curves
such as H. Each latitude curve
corresponds to a definite value of the
latitude of B, and each longitude
difference curve to two values of the
longitude difference between A and B.
If we take the North and South
latitude curves as distinct curves,
then the intersection of a latitude
curve and a longitude difference
curve fixes a point Y on the nomogram.
Curves for intermediate values can be
sketched in when necessary.

Procedure
The rules for the use of the nomo-

gram can now he set out as follows :
I. Find X the point on the latitude

scale corresponding to the observer's
latitude.

2. Find Y the point of intersection
of the station latitude curve and the
longitude difference curve

3. Join XY and through 0 the
centre of the circular scale draw a
line OZ meeting the scale at Z where
the angle 0 may be read off (the parallel
line can be drawn with the aid of a
ruler and set square).

4. If A and B are on the same side
of the equator the Great Circle bearing
a of B at A is equal to e.

5. If A and B are on opposite sides
of the equator then the bearing a of
B at A is equal to 180° - C.

It is important to note that the
apparent reversal of the North and
South latitude scales is not accidental.

The above set of rules may appear
rather complicated, but if the working
in the examples given below is repeated
on the nomogram it will be found that
the difficulties are not great.

Example 1.-At a receiving station
n the Potteries Lat. 53° N. Long. 2° W.
t is desired to find the bearing of a
radio transmitter in California, Lat.
40° N., Long. 122° W.

In this case Long. Diff. is 122 -2 =-
120°.

The point X on the nomogram is
the 53° division on the North Lat.
scale. The point Y is located at the
intersection of the 40° N. Lat. curve
and the izo° Long. Diff. curve. A
line OZ is now drawn through 0

8

150

160 30
20

160

ISO 170

parallel to XY and cuts the circular
scale at the 55° graduation. Hence
in this example the bearing is (Rule 4)
51° West of North.

Example 2. -At the same station in
the Potteries the bearing of a trans -

Fig. 3. Weir nomogram for
the graphical determination
of Great Circle bearings. The
apparent transposition of the
North and South latitude

scales is intentional.

mitter in Australia at
Lat. 30° S., Long. 148°
E. is wanted.

ISO In this case the Long.
Diff. is 2 + 148 =--- 150'.
The point X is the same as

above and the point Y is the inter-
section of the 3e S. Lat. curve with
the i5o° Long. Diff. curve. A line
OZ is drawn through 0 parallel to XY
and the circular scale reading is
57.5°. Since A and B are in this case
on opposite sides of the equator the
bearing is (Rule 5) 18o - 57.5 = 162.5°
East of North,

JANUARY, 1941.
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HT Battery Economy
SOME WARTIME EXPEDIENTS

BATTERY receiver users this
winter will be well advised to
make their HT batteries last as

long as possible. Not only has the
money -saving aspect to be con-
sidered, but supplies of battery in-
gredients must be conserved and
battery distribution made as wide as
possible. Stocks have accumulated
during the summer months, but they
are feeling the onslaught of the in-
creased winter demand, and retailers
may nors7On be able to supply all
types immediately upon demand.
To be without .radio these. -days is
un,pleasant to contemplate,. so bat-
tery users should all do what they
can to ease the manufacturing situa-
tion by economising in radio " con-
sumable items " as much as pos-
sible.

Like many other forms of saving
a great deal can be accomplished by
voluntary economy. It should
hardly be necessary to point out that
the peacetime practice of leaving the
set running for most of ,the day as
a background to normal domestic
activities should be discontinued.

Turning to the possibilities of
effecting economies by technical

By " SERVICE "

to these details will affect battery
economy is that in the majority of
modern battery receivers AVC is
provided, and this means that the
bigger the signal transferred from the
aerial and earth system to the re-
ceiver, the greater will be the bias
applied to the controlled valves by
the AVC circuit. The increase in
bias automatically reduces the anode

The economy
switch of the
Marconiphone 895
is mounted on the
control panel ; in
the H.M.V. 1404
it is at the back
of the receiver.

phone Model 895, 5 -valve battery
portable receiver. The economy
switch is shown connected across the
economising resistance R which has
a value of io,000 ohms. It will be
noted that in this position the switch
and resistance will only reduce the
HT current taken by the mixer and
IF valves. Even so the total HT
current from the HT battery drops
from 9mA to approximately 5 mA,
which is a considerable saving in

current, and in the writer's experi-
ence a reduction of 1.5 mA can be
effected. This may not sound a
great deal, but, spread over a long
period, it helps to increase the life
of the battery appreciably.

A number of commercial receivers
employ battery economising devices,
and two typical examples of the
simpler kind will serve to illustrate

Fig. i.-The battery economy device (shown within the dotted lines) of the
Marconiphone 895 portable. It consists of a current -reducing resistance (with short-
circuiting switch) in the common feed circuit of the frequency -changer and IF valves.

means, a start can be made by en-
suring that the aerial and earth
system is the very best that can be
provided. The reason why attention

JANUARY, 1941.

how various types of receivers may
be dealt with.

Fig. i represents the HT and
valve anode circuits of the Marconi -

Est

battery consumption over long
periods.

In this particular receiver the out-
put stage comprises two valves in
push pull with a fixed bias. It is not
practicable, therefore, to cut the HT
down on these valves without also
altering the bias, and the economy
effected does not warrant any further
complications, which would entail
double switching.

The effect of this particular
arrangement of battery economiser is
to limit the sensitivity of the receiver
but still to allow good local -station
reception. The quality and power
of reproduction of local stations is
practically unaffected by the use of
the economiser switch.

All Stages Affected
The second example is the His

Master's Voice Model 1404, 4 -valve
battery superhet. Reference to
Fig. 2 will show that in this case the
economiser switch and resistance
reduce the HT current taken by all
stages of the receiver. The output
stage is automatically biased, and,
therefore, any reduction in the
anode volts will bring about a corre-
sponding decrease in the anode cur-
rent with a consequent reduction in
bias due to the smaller current flow -
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HT Battery Economy-
ing through the automatic biasing
resistance.

In this receiver the maximum HT
current is io mA, but with the
economiser resistance in circuit it

Wireless
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they have been modified for battery
economy,will operate only at a lower
volume of output before distortion
sets in will probably be appreciated

r

10,000

Fig z.-In the H.M.V. 1404 superhet the economising resistance reduces the HT
supply to all valves ; it may be short-circuited by means of a switch mounted at the

back of the set.

drops to 5mA. As would be ex-
pected the overall performance of
the receiver is inevitably affected
when this method of battery econo-
mising is put into operation.

Economy by Over -biasing
Where a peimanent reduction in

HT battery consumption is tolerable
straightforward output stages may
have their bias values altered to
bring about a reduction in anode
current. For example, in one
receiver brought to the notice of the
writer a reduction of 2.5 mA was
achieved by replacing a 33o -ohm
bias resistor by one of 56o ohms.
The quality of reproduction was
quite satisfactory if the volume con-
trol was used sympathetically so that
the output stage was not overloaded.
The maximum volume obtainable
before distortion set in was adequate
for a normal living room.

With any particular receiver a
slightly different value of bias may
be necessary to effect a satisfactory
compromise between battery economy
and volume of output. A variable
resistance of about i,000 ohms or so
will prove useful in determining the
exact value, of bias resistance re-
quired, and can be either left in
circuit when satisfactory results have
been achieved or a fixed resistance
of the desired value put in its place.

The fact that most receivers, after

I0

by neighbours, especially under war-
time conditions of living. Readers
of The Wireless World will be doing
good work if they can persuade bat-
tery receiver users to apply the
modifications described in this
article.

There is one point to note when
carrying out the modifications, and
that is, instability due to the possible
coupling of circuits by a common
resistance in the HT feed. If, through
insufficient decoupling in the re-
ceiver, this trouble shows itself, con-
nect a low -voltage high -capacity
electrolytic condenser across the
added resistance. This will cure the
fault.

There is another way in which
technical readers can help people
Showing how the
positive end -cell of
an HT battery re-
mains unaffected
by internal short-
circuits. Mere
dampness of the
cardboard base of
the container may

cause trouble.
SHORT CIRCUIT PATH
THROUGH ELECTROLYT

who are coming into contact with
battery receivers for the first time.
There are many who have never
previously owned a battery receiver,
but who have bought them as stand-
by sets in case of a major failure in
the electricity supply service which
will prevent them hearing important

announcements from official sources.
These people have often used their
new receivers as a second instrument
in the house, and are rather sur-
prised at the apparent short life of
the HT battery. Being used to
operating a mains model most of the
day they are inclined to use the bat-
tery receiver in a similar way.

Of course, an HT battery can be
run down after only a very short life
by leakage from a faulty cell. The
electrolyte escaping from the cell
will creep over the bottom of the
battery and make a short-circuit
path for all the cells except the last
one, which is generally referred to
as the positive cell.

This cell can never be discharged
by internal short-circuits, whereas
all the others can, as will be appre-
ciated by a glance at the- accompany-
ing illustration. At A, cell 5 is
shown discharging through the zinc
of the cell and the electrolyte which
has " crept " over all the bottom of
the battery. At B, cell 7 (the posi-
tive cell) has no connection from its
positive cell terminal, and there-
fore cannot discharge itself. By
testing this cell, therefore, by means
of a sharp prod which will penetrate
the cardboard container of the bat-
tery and make contact with its zinc
can and using this connection to take
a quick voltage test across a io-ohm
load it can be ascertained whether
the battery has been run down by
internal or external conditions.

If the voltage of the cell is about
1,4V, then this indicates a faulty
battery ; but if the cell shows a much
lower voltage, then it is proved that
the whole battery of cells, including

ELECTROLYTE FROM
FAULTY CELL

the 'positive cell, has been run down
normally.

If all the above points are con-
sidered and the appropriate ones put
into operation, a really worth -while
saving in running costs and in the
number of batteries used during the
winter months will be effected.

JANUARY, 1941.
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Improving QPP Quality
By S. W. AMOS, B.Sc.

IF good quality and a fair output
are needed, the design of the
output stage of a battery -driven

receiver presents several problems
not met with in mains -driven appa-
ratus. The rival merits of a single
triode and quiescent push-pull have
been discussed at length in the
columns of The Wireless World
before, the chief factors to be con-
sidered being that whilst QPP gives
large power output, the triode un-
doubtedly gives superior quality and

are added in a push-pull stage, and as
pentodes introduce more such distor-
tion than triodes, and as odd har-
monics are very noisy, these are un-
doubtedly the source of the objec-
tionable shrillness or harshness
characteristic of pentode outputs.

Any factor tending to reduce odd
harmonic distortion in QPP quality,
even at the expense of some amplifi-
cation, is a very desirable thing, for
the ideal battery output valve is one
embodying the quality of a triode

with the power

Fig. I.-Application of negative feedback to a typical QPP
amplifier.

is less prone to give distortion when
the high-tension battery develops
some internal resistance. It is also
less particular about the aural effects
of mismatching the valve impedance
to the load impedance. For these
reasons many people prefer triodes
to the more complex quiescent
systems.

Odd -number Harmonics

Distortion, in general, consists of
spurious notes introduced by valves
during the process of amplification.
They have frequencies which are
multiples of those forming the true
signal. Even -number multiples, or
harmonics, are automatically can-
celled out in a well -designed push-
pull stage, so that the output of a
OPP valve should show little evi-
dence of even harmonic distortion, if
the two halves of the valve are well
matched. Odd harmonics, however,

output and eco-
nomy in HT cur-
rent of the quies-
cent system.
Such a factor is
inverse f e ed-
back.

Now inverse
feedback cannot
eliminate any
distortion com-
pletely, but it
can reduce it to
such small di-
mensions that
the ear, which is
notoriously

obliging in such matters, will over-
look it entirely. We cannot hope,
therefore, even with the aid of in-
verse feedback,
to get from a
QPP stage
quality which is
really identical
with that given
by a triode,
though it might
be possible to get
results which are
aurally indistin-
guishable.

Let us con-
sider some
methods of ap-
plying feed-
back, taking an
average Q P P
valve, fully loaded. It delivers about
one watt of audio -frequency power
to the speaker, which, we will as-
sume, has an impedance of 2 ohms.

THE USE OF
NEGATIVE
FEEDBACK

The RMS voltage across the loud
speaker is given by the formula :-
V = N/RW in which V = RMS volt-
age, R = loudspeaker impedance and
W= audio -frequency power. In this
case, therefore, the RMS voltage is
4/2, and the peak voltage is hence 2,
making the peak -to -peak voltage 4.

Applying Feedback

The average QPP valve requires a
grid bias of the order of 9 volts, so
that, when the valve is fully loaded,
the peak grid -to -grid swing is 18
volts. This is supplied by a centre -
tapped AF transformer having the
rather high ratio of about 7: I.
Hence the peak AC volts across the
primary of the transformer is about
2.5. If, then, the EMF from the
secondary side of the output trans-
-former be applied to the primary of
the intervalve transformer so that
the two EMFs are in opposite phase,
we shall achieve a measure of nega-

Fig. 2.-Another method of switching over from negative
feedback to plain QPP amplification.

tive feedback. The primary of the
transformer now has to supply 6.5
volts to give the same output which
2.5 volts formerly gave. This is
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Improving QPP Quality-
therefore equivalent to a loss in

5volume of : 20 Log,o b'5 =8 deci-
2.5

bels, which represents a noticeable,
though not a serious, diminution of
volume, but it is accompanied by a
reduction of distortion and a straight-
ening of the response curve. With
such a small degree of feedback

IF

more

Wireless
World

triode, to amplify about 20 times-a
reasonable amount-the peak volts

-

its grid will be :
2.5 = 0.125 volt.
20

therefore, the loss in

20 Log 04:112255

decibels, a much
than before, and
be tolerated, ex -

at

In this case,

volume will be :

20 Logo 33 =30
serious loss

one which cannot

AVC
DIODE

}MT

a

.15 V

Fig. 3.-A more drastic negative feedback system, applicable to sets with an
intermediate AF stage.

there is no point in making it vari-
able ; one either wants it all or none
at all, so that a simple change -over
switch can be included in the circuit
to apply the feedback when it is
needed. This is illustrated in Fig. 1.
A simple on -off switch can also be
employed instead as shown in Fig. 2.
Here the value of the resistance r is
somewhat critical, for it has to
satisfy two conditions, namely :-
(a) It must not be too great or it will
behave as one half of a potentio-
meter, the primary of the trans-
former being the other half. Losses
will therefore result. (b) On the other
hand, it must not be too small, or
else it will absorb appreciable power
from the output transformer second-
ary, and thus also introduce losses.

In practice, therefore, as is so
often needed in radio, a compromise
is needed, and 5o ohms, with a 2 -
ohm speech coil, works well.

The scheme described above is
very suitable for QPP stages, which
immediately follow a leaky grid de-
tector. Where there is an AF stage
preceding the QPP valve, as in the
majority of superhets, a more ambi-
tious scheme can be used, for the
feedback voltage can be applied to
the grid of the penultimate amplifier.
Supposing this valve, usually the
triode section of a double -diode -

12

cept on the strongest signals. Such
feedback as this, then, should be
variable, and it can conveniently be
arranged as illustrated in Fig. 3. The
value of the potentiometer r is not
critical ; io,000 ohms works well.

In using such an arrangement, the
greatest possible feedback should be
used, consistent with reasonable
volume. In practice this simply
means that the feedback potentio-
meter is used as a volume control,
the true volume control remaining
permanently at maximum.

When a fair degree of feedback is
used, the quality obtained in prac-
tice approaches very closely that
given by a triode. The objectionable
" screechiness " of the pentode is
quite eliminated. One's first impres-
sion, on listening to a QPP stage
with feedback, is that there has been
a distinct loss of " top," but if com-
parisons are made with a triode out-
put it is realised that this loss is
nothing more serious than a flatten-
ing -out of the response curve at the
higher audio frequencies.

To simulate the conditions prevail-
ing when a partially exhausted high-
tension battery is in use, a i,000 -
ohm resistor was included in the
main HT positive lead of a QPP
stage with variable feedback. With
the feedback control in the position

of zero feedback, there became
evident a highly unpleasant form of
distortion which can only be de-
scribed as a grunt accompanying
every burst of volume, and every
note below a certain frequency. This
horrible travesty of the original per-
formance, with which some readers
are no doubt only too familiar, is
caused by the loss in HT volts across
the resistor, which becomes serious
whenever the anode current rises in
sympathy with an orchestral crash or
a bass note. By turning on the feed-
back it was observed that this distor-
tion was reduced, although no elim-
ination of it was possible.. A large
condenser of 4 mfds. capacity was
connected between HT negative and
the receiver end of the resistor, and
this contributed something towards
this reduction of the distortion.

Remembering the unfortunate fact
that HT batteries can develop suffi-
cient internal resistance to mar QPP
quality before their useful life is over,
it is possible to say that the addition
of inverse feedback to the receiver
will prolong the useful life of the
cells, and this, combined with the
reduction of third harmonic distor-
tion and the straightening of the
response curve, makes the addition
of inverse feedback to QPP stages
well worth while.

A Valuable Index
THROUGHOUT

1940 our sister
journal, The Wireless Engineer, pub-

lished abstracts from, and references to,
more than 4,500 articles on wireless and
allied subjects which have appeared in
the journals of the world. The value of
these abstracts is greatly enhanced by
the publication of an index, occupying
43 pages, in the December issue of the
journal. The type of index is unusual in
that, instead of each title being alpha-
betically arranged, the keyword in the
title is set in heavier type, and the title
then appears alphabetically under this
word in the index.

In addition to the above index and
the index to articles published in The
Wireless Engineer throughout the year,
the December issue, which was on sale
on the first of the month, contains
articles on the circuit design of com-
mutator inverters, the effect of screening
cans on the effective inductance and re-
sistance of coils, and phase focusing in
velocity -modulated beams.

Copies of The Wireless Engineer are
ojotainable to order through newsagents
or direct from our Publishers at Dorset
House, Stamford Street, London, S.E.1,
at 2s. 3d. post free.
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Training R.A.F. Operators
AFTER the prospective R.A.F.

wireless operator has at-
tained the necessary standard of
knowledge in general theory, he
begins to undergo instruction in
the actual circuit details of Ser-
vice equipment (r). Direction -
finding forms an important part
of the operator's work , entrants
are given the opportunity of
practising on the ground (2) be-
fore being called upon to take
bearings in the air. As begin -

"4

ners soon find out, sending and receiv-
ing at, say, the qualifying speed of
zo w.p.m. under ideal conditions in
the class -room is vastly easier than in
an aircraft. The transition is made
more gradual by giving operating in-
struction in its later stages under con-
ditions simulating those obtaining in
flight (3). Sometimes the learner is
accommodated during the " ground "
stage in the fuselage of an obsolete
aeroplane. In photograph No. 4,
which shows a group returning from
a training flight, the operators under
instruction are approaching the stage
where they will be ready for a short
final course of operational training
under Service conditions and then for
the real thing.

JANUARY, 1941.
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Automatic Meter Protection
Methods of overload protec-
tion used in heavy electrical
engineering are not easily
applicable to meters with full
scale deflections of less than
a milliampere. The author
reviews the alternatives avail-
able for instruments used in
testing and laboratory work

METER manufacturers nor-
mally claim a considerable
overload capacity for their

products, depending on the rate of
application and the actual type con-
cerned. The usual rating is of the
order of zoo per cent. for continuous,
and many times this figure for tem-
porary, overload currents. However,
mechanical damage to the movement
is bound to occur if the meter is
abused frequently ; even where the
magnitude of a repeated overload
is only small, the pointer will even-
tually fracture owing to fatigue.

This weakness can be prevented
by arranging for the pointer of the
meter not to travel beyond the stops
or the ends of the scale under such
constantly recurring conditions as an
open or short circuit of the input
and output terminals, as the par-
ticular case may be. Further, there
sometimes exists some other critical
but less frequent condition, such as,
for instance, a maximum input volt-
age in the case of a valve voltmeter ;
this should lead to an overload not

DEVICE FOR SAFEGUARDING SMALL MOVING
COIL INSTRUMENTS

By T. J. REHFISCH, B.Sc. (Eng.)

of these conditions and the meter
used, while the scale shape may be
affected, particularly where the pro-
tection is obtained by an addition to
the instrument circuit proper.

There exist various methods of
providing this protection ; only a few
of the basic ones will be described.

The simplest method of all is to
place a resistor in series with the
meter such that the maximum EMF
in the meter branch divided by the
total resistance in the branch is equal
to the current for full-scale deflec-
tion of the meter. This arrangement
is much used in insulation test sets
and ohmmeters. Fig. 1 illustrates
the law of a i000 -volt insulation test
set fitted with a 5o TLA meter. Curve
A represents the scale law without a
protecting resistor, the internal re-
sistance of the instrument being re-
garded as negligible against 20 Mf2,
while curve B applies to the same
instrument protected by zo MS/ It
will be noticed that the original
range (curve A) of 500 to 20 n.S2 has
now been changed to 480 to o
i.e., the scale has been opened out
somewhat ; readings are affected by
less than - 20 per cent. below To A.

A meter can be protected by a
device having a negative (resistance -
current or voltage( characteristic.
The multiplying power of such a
shunt increases with load, i.e., it

50

1it\

INTERNAL
LIMITING
RESISTOR 0

( 2o n) .

SOURCE LOAD
OF EMF

I ?

40

30

20

B
lo ---.

0
an 80 f06 480 200 240 260 320 360 400 440 4,E

exceeding 5o to
safe, continuous

The solution
problem depends

EXTERNAL RESISTANCE IN

zoo per cent. for
working.
of any particular
on the exact nature

Fig. r.-Curves
showing effect of
limiting resist-
ance in an in-
sulation test set ;
A, meter unpro-
tected ; B, with
internal resist-
ance of zo

MEGOHMS

takes a progressively increasing
share of the total or line current as
the latter rises. Concrete examples
are rectifiers (whether oxide or ther-

mionic) worked at the bottom of their
characteristic, and the new ceramic
material " Metrosil " developed by
Metropolitan Vickers.

2.4

2.2

2.0

1,8

1.6

1.4

L ll!

88

5.6

0.4

61 02 0.3 0.4 05 06

CURRENT IM IN METER (MILLIAMPERES)

Fig. 2.-Law of meter protected by
rectifier -type shunt. Io, (max.) =2.5

mA, Iar (max.) -0.5 mA, R =von.

As an example, . consider a 0.5
mA. movement which is to be safe-
guarded against frequent maxima of
line current amounting to 2.5 mA.
The arrangement of Fig. 2 is a solu-
tion of this problem. The resistance
R is adjusted until the full-scale de-
flection of the meter corresponds to
2.5 mA. in the line, i.e., the shunting
rectifier-actually an inexpensive
Westinghouse element type Hi-
then takes a current of 2.5 - 0.5 mA.
= 2 mA, while for smaller values the

shunting effect is less than -2.5 =5
0.5

Care must be taken to eliminate
AC from the line, as rectification of
this component by the " shunt "
would result in erroneous readings.
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Automatic Meter Protection-
It is well known that the anode

current of a valve can only vary
between the limits of zero (at " cut
off ") and some value corresponding
to the flow of positive grid current,
or saturation (complete emission) in
the case of diodes. Thus, the valve
circuit of Fig. 3 is a " backed off "
meter or bridge circuit in which the
standing anode current has been
eliminated from the meter branch.
For maximum sensitivity, expressed
as the ratio " change in meter cur-
rent divided by change in grid
volts," experiment and theory indi-
cate the condition RI = R2 = R3 =
impedance of the valve at its operat-
ing point. This maximum sensi-
tivity is roughly equal to one-third
of the normal valve slope.

A

2,4*.

24

1.8

1 2

0.0

o.

a

GRID VOLTS

0.8

12

1.6

2.0

Fig. 3.-Illustrating the use of a valve
as a current -limiting device. R1=
R2 -- 15,000n. The curve is for
an HL / 4 'DD valve with 250 volts HT.

0

S

I.

The circuit of Fig. 3 may be used
in a number of ways. When the in-
put is a DC voltage, one would
arrange for this to be negative only
and work the valve from a point
such as A ; the maximum change in
the meter current is then about
3.8 mA, and the current -voltage law
linear over the major portion of the
scale.

Where the input is alternating the

Wireless
World

valve is preferably used as a leaky
grid rectifier. With the necessary
filter in the anode circuit, the result
is similar to that of the preceding
case.

It is sometimes necessary to em-
ploy square -law detection, e.g., in
the measurement of complex wave
forms ; or an open input circuit may
be required. These requirements
postulate anode bend rectification,
and the valve would be worked at a
point such as B (Fig. 3). Even then
the DC voltage developed across the
grid cannot pass zero far into the
positive direction because of the flow
of grid current within the valve,
assuming a high DC impedance for
the source. The total change of meter
current will then be substantially the
same as in the other two cases. How-
ever, as for small inputs, square -law
rectification is less sensitive than its
linear counterpart, a more delicate
meter may have to be used in the
anode bend detection circuit and
protection will be less complete.

If any of these valve bridges are
mains -operated a considerable over-
load current will pass through the
Meter when switching on, even
where a slow -heating rectifier is used.
To prevent this, R3 (Fig. 3) is re-
placed by a ballast valve of the same
type as the control valve. This,
incidentally, has the added advan-
tage of reducing meter current fluc-
tuations due to variations in the
supply, particularly if the two
cathodes use the same self -bias re-
sistor ; in the latter case, also, sensi-
tivity is increased.

Further methods of restricting
grid -voltage excursions are borrowed
from wireless set technique, such as
a diode limiter acting in a way
similar to a noise suppressor, or a
triode arranged as an AVC element.

Easily resettable " cut-outs " of a
simple and rugged design are avail-
able for breaking currents from a few
milliamps upwards. These consist
of an iron -cored coil and a contact
armature, the armature being pulled
away from the contact stop and
opening the circuit when the current
exceeds a certain pre-set limit. To
be of practical use the armature
should be easily replaced against the
,stop, e.g., by a push-button.

Circuit breakers marketed for use
with electric toy trains are very satis-
factory for the small currents con-

sidered, and can be set over a wide
range of " break -currents " by ad-
justments to the mechanical parts
and the value of the shunt resistance

R
avoniv---

SOURCE
OF E 81F

mrreil
O0

LOAD

0
Fig. 4.-Basic circuit of electromag-
netic circuit -breaker for meter pro-

tection.

R (Fig. 4). When this is properly
done, the value of the break -current
is found to be constant for an indefi-
nite period of time. R also serves
the purpose of by-passing switching -
on transients which would otherwise
cause an unwanted break. To
guard against this further, it is es-
sential that the load should not be
too capacitive. Any smoothing con-
densers must therefore be connected
in the supply side of the circuit -
breaker and should be sufficiently
large to prevent ripple from causing
chattering of the armature in the case
of an AC mains -derived supply.

This review will have served its
purpose if the reader will appreciate
that there is scope for ingenuity in
designing a self -protecting meter
circuit. It is left to the judgment of
the designer to choose, modify or
combine any of the methods outlined
above to suit his particular case. As
the meter quite often represents the
most costly component in the instru-
ment, it is well worth the trouble to
ensure that once fitted it may re-
quire no further attention.

Collins' Wireless Diary
TN addition to the usual diary section
-I- and general information, this pub-
lication devotes some Too pages to data
and formulie of wireless application; in
this total is included log and anti -log
tables, algebraic formula, etc.

In some cases the subjects are treated
at considerable length; for example, in
sections headed Capacity, Inductance,
Wireless Installations, Oscillating Cir-
cuits, several pages are given to each
topic. There is, in addition, much
tabular data and a glossary of technical
terms. Collins' Wireless Diary costs from
is. gd. to 8s. 6d., depending on the style
of binding, and is published by William
Collins, Sons and Company, Ltd., 144,
Cathedral Street, Glasgow, C.4.
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Current Topics
RECENT EVENTS IN THE WORLD OF WIRELESS

WAVELENGTH CHECKING
CENTRE

Brussels Bureau Reopens at Geneva
J'HE task of checking and reporting

on the wavelengths of European
broadcasting stations, which has for
many years been carried on at Brussels
by the Union Internationale de Radio -
diffusion, was abruptly terminated by
the German invasion of the Low Coun-
tries on May loth. M. Raymond
Braillard, the director of the Brussels
checking centre, was faced with the
task of evacuating the apparatus as
the military authorities signified their
intention of doing so or destroying it.

We now learn from the Bulletin
of the U.I.R. that the task of evacua-
tion was successfully accomplished.
On May r6th it was removed from
Brussels and eventually, after many
vicissitudes, it arrived safely at
Geneva, the headquarters of the
Union. Thanks to the great pre-
cautions taken during the journey,
when it was under constant supervi-
sion, the equipment did not suffer in
the slightest degree, and it was found
possible to put it very speedily into
service again. Some of the expert
staff of the Brussels centre were able
to resume their observations, and re-
ports have been sent out to all mem-
bers of the U.I.R. and to the various
Administrations through the inter-
mediary of the International Telecom-
munications Union at Berne.

Although the installation at Geneva
is on a temporary basis only, it is in-
teresting to learn that measurements
are fully up to standard.

R.A.F. OPERATOR'S ENDURANCE
Blinded but Continued Operating

THE story of the safe return of a
British bomber which was severely

damaged over Germany is one of
astounding persistence and courage.
Fragments of an anti-aircraft shell hit
the plane and touched off an outsize
in flares. The observer and the wire-
less operator were both injured, and a
ten -foot hole was torn in the fuselage.

When giving the account of the
flight the pilot said, " The explosions
had hurled the control column out of
my hands and the cabin filled with
dense black smoke. Very soon the
smoke cleared a little and I looked
round and saw the wireless operator
coming through the door with flames
licking his flying suit. He was on fire
himself. The bomb-aimer dashed up
to him and beat the flames out with
his hands. Then he disappeared down
the fuselage again.

" Then the second pilot came for-
ward and reported that the fire seemed
to be under control. During this time,
the wireless operator and I were alone
in the cabin. He had collapsed on
the floor and said, I'm going blind,
sir.' His face was burned completely
black, and it looked as though blood
was streaming from his eyes. As soon
as his burns had been attended to he
explained the settings of the dials to
the rear gunner, and when everything
was ready he had his hand guided to
the key. For forty minutes he stood
like that, tapping out his message, but
the aerial had been shot away, and
nothing got through.

ENEMY AGENTS'
PORTABLE
TRANSMITTER.
This equipment was
found in the posses-
sion of two spies
who were executed
in London on De-
cember roth. The
telegraphic trans-
mitter, weighing
about i lb., is housed
in one case ; in an-
other are the dry
batteries from which
it is fed. The aerial,
seen coiled up, is
clearly intended to
be erected on
extemporised sup-

/ ports, such as trees,
etc.

" It took us five hours to get home
-there was an 8o -mile wind against
us. All those hours the wireless opera-
tor made no moan or complaint
although he was suffering from the in:
tense cold as well as from his burns.

" It was a crew to be proud of, not
one of them showed even the slightest
trace of fear or doubt about our ability
to get through."

The captain of the aircraft, Pilot
Officer G. L. Cheshire, and the wire-
less operator, Sgt. H. Davidson, have
been decorated with the D.S.O. and
the D.F.M. respectively for their gal-
lantry.

U.S.A.'s BIGGEST AND BEST
Wireless Equipment of the America
DETAILS of the extremely compre-

hensive wireless installation of the
35,00o -ton America, the largest and
fastest liner built in the United States,
'are published in the latest issue of the
RCA Review. In addition to the
four main transmitters, which cover
long-, intermediate- and short-wave
telegraphy and short-wave telephony,
there is emergency equipment oper-
ated from a iz-volt accumulator bat-
tery, an auxiliary low -power radio-
telephone for communicating with tugs
and coastal stations in narrow waters,
and two lifeboat sets.

Each of the main transmitters pro-
vides between five and ten crystal -
controlled frequencies and in the case
of the short-wave telegraphy set there
is provision for extension up to a
maximum of 3o, with an aerial power
of i kW. The elaborate aerial system
fed by these transmitters comprises a
main " flat top " aerial between the
masts divided into two sections ; the
sections may be used separately or in
parallel. For short-wave reception
there are five dipoles mounted between
the funnels and dimensioned for vari-
ous frequencies between 4 and 22
Mc /s. Another aerial, in the form of
a horizontal " V," may be used either
for the emergency transmitter or for
the main short-wave transmitter.

The main receiving equipment,
operated from a neatly arranged " con-
sole," comprises three separate sets,
designed for both headphone and loud-
speaker reception and for switching
time -signals to a speaker on the
bridge. The radio -telephone receiver,
with the switching arrangements for
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making connection to the public tele-
phone booth, is separate. There is
also an auto -alarm for maintaining a
constant watch on 600 m. for distress
signals. The direction -finder, which
is installed on the bridge, has its main
compass card driven from the ship's
gyro repeater system.

AMATEUR TELEVISION
An. American Move Criticised

THE fact that an effort is apparently
being made in America to interest

amateurs in television transmission in
the 1r2 -Mc / s band is deprecated by
the Editor of the T. & R. Bulletin.

"WO should be the last to criticise
any move aimed at advancing the
technique of television," he writes,
" but we contend that the restricted
amateur bands, as internationally
agreed, are not the place for such ex-
periments. Television must remain a
selfish service-' eating up kilocycles '
-until some new epoch-making
method of transmission is evolved.
For that reason we argue that those
who wish to link up amateur tele-
vision with amateur telephony should
be given a separate part of the spec-
trum in which to out -jam one another !
To permit television in the r 1 z -Mc / s
band is to restrict seriously all normal
amateur telegraphy and telephony.

" It may perhaps be argued that
television, being a new science (or is
it an art?), should be given prefer-
ence over the old-fashioned telephonic
and telegraphic methods of communi-
cation, but somehow we think that
very few of the ordinary hams of
America will appreciate having to con-
tend with even r 2o -line television
transmissions within their bands."

It may be remembered that some
years ago British amateurs were given
an allocation just outside the 28 -Mc / s
band for television experiments, and
it is suggested by the writer that if,
after the war, this latest development
" catches on " in Great Britain, our
authorities would be well advised to
place amateur television stations in a
" world apart."

NEWS IN MORSE
FOR the convenience of readers who

are anxious for opportunities of
practising morse reception, we publish
below the times (BST) of the trans-
missions of official British news bulle-
tins in morse from the Post Office
stations, GIA, 15.27 m ; GAI2, 16.03
m ; GIM, 23.13 B1; GAY, 33.67 m ;
GIJ, 42.95 m ; and GBR, 18.75o m.

00.30 GBR, GAY, GIM, GIJ
1140 GBR, GAI2, GIA, GIM
17.02 GBR, GAI2, GIA, GIM
20.4s GBR, GAY, GIA, GIM

The transmitter GIA has its aerial
directed towards South America.
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N.B.C. TELEVISION NETWORK
Washington's First Station

THE capital of the United States is
to have its first television station.

The National Broadcasting Company
has announced plans to establish a
television centre in the Wardman Park
Hotel, Washington, at a cost of ap-
proximately L5o,000. This will be the
N.B.C.'s second television station, and
is expected to become the key tran-
mitter of a proposed network.

INDIAN SHORT-WAVE
STATIONS

Overcoming Skip Distance
SINCE November ist the short-wave

stations of All -India Radio at
Delhi, Bombay, Calcutta and Madras,
which had previously been transmit-
ting the evening programme in the
6o -metre band, have been operating
for the latter part of the evening in
the go -metre band.

This change became necessary due

AMERICA ON THE ALERT. One of the new F.C.C. monitoring cars equipped
with apparatus for the location of illicit transmitters. Suspicious transmissions

can be recorded on phonograph cylinders.

The new station, W3XNB, will
operate with a power of r kW for
both vision and sound.

The new site has all the advantages
of a ready built studio building, for
the hotel includes the Wardman Park
Theatre, which seats Soo.

It is proposed to link the new
station with the existing station
W2XBS in New York by means of a
special automatic television relay
system developed by R.C.A.

PIONEER'S RETIREMENT
"UR. WALTER WITT BURNHAM,

V -L manager of the Radio Division of
Ediswan, has now retired, and also re-
linquishes the chairmanships of the
R.M.A. and B.R.V.M.A. Mr. Burn-
ham, whose association with wireless
dates back to the days before broad-
casting, founded the firm of Burnham
and Co., of Deptford, from which
grew the original Burndept concern.

The chairmanship o the B.R.V.M.A.
passes to Mr. G. A. Marriott, of the
G.E.C. Osram Valve Department.

to the movement towards the period
of minimum sunspot activity in the

r -year cycle. A.I.R. engineers state
that during the winter of 1938-39 skip
distance was scarcely in evidence even
at the end of the evening transmis-
sions in January, but that in January,
1940, it was making its presence felt.

During this winter a noticeable re-
duction in average ionisation levels is
apparent, and therefore to avoid un-
satisfactory reception within a radius
of several hundred miles of the trans-
mitter the change to the go -metre
band has been made.

LIMITING RADIO SUPPLIES
AN amendment to the Utnitation of

Supplies Order recently announced
by the President of the Board of Trade
reduces the supplies of certain goods
for the wireless industry in order that
production may be devoted to an even
greater extent to the war effort. Dur-
ing the six months from December 1st
the quota for the home trade will be
reduced to 25 per cent. of tbe sup -
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Current Topics-
plies for the same period from Decem-
ber 1st, 1939. Although radiogramo-
phones and accessories are scheduled,
wireless receivers, sound amplifiers and
loud speakers are excluded.

It is pointed out that there is no
shortage but that the object of the
Order is to conserve present stocks.

C.B.S. LONDON REPRESENTATIVE
HONOURED

MR. EDWARD R. MURROW,
-I- chief of the European staff of the

Columbia Broadcasting System, who
is in charge of the London office, was
elected by New York's Overseas Press
Club as " the foreign correspondent
who, during the first year of the second
world war, has contributed the most,
as a result of his work, toward the
information of the American people
and the formulation of American
national policy in international rela-
tions." Mr. Murrow was presented
with a typewriter.

Prior to his appointment to Europe
in May, 1937, Mr. Murrow, who is 36,
was C.B.S. director of talks. He re-
cently returned to the U.S. on a short
visit.

BLAST
THE effects on structures and

material of blasts from the ex-
plosion of bombs are now well known
in those localities that have suffered
severe bombing air raids. In some of
these areas radio shops have been
damaged, and reports reveal that
often glass -enveloped valves and
other components in radio sets are
unharmed, but almost always the
equipment refuses to function because
of ruined cones and speech -coils in
the loud speakers. Presumably the
nature of the blast wave is such that
the effect is particularly destructive
to present-day loud speakers. As an
emergency protective measure for the
speakers of broadcast sets, the placing
of cushions against the front and back
of the cabinet is suggested.

PA ENGINEERS' NATIONAL SERVICE
AT the annual general meeting of the

Institute of Public Address Engi-
neers, Mr. N. Partridge, the chair-
man, in presenting his annual report
for the past year's working, said that
the Institute's activity had increased,
and its membership expanded. It
was recalled that whilst many of the
festive occasions with which PA had
become associated had necessarily
ceased, new applications had arisen.

Mr. Partridge recalled that when
attempting to satisfy the demands for
PA gear created by the " Music While

You Work" campaign, a scarcity of
record changers was revealed. When
it was learned from the Ministry of
Supply that, owing to manufacturers
being engaged upon work of greater
national importance, the shortage
would continue, the Council of the
Institute opened a register of second-
hand gear. The invaluable aid ren-
dered by PA vans towards minimis-
ing the disorganisation of food sup-
plies resulting from the calamity which
recently befell Coventry was voiced by
the chairman.

FROM ALL
QUARTERS

Obituary
WE regret to record the death at the

age of 69 of Lord Tryon, who, until his
elevation to the peerage in April, had
been Postmaster -General since 1935.

List of Coast and Ship Stations
THE Bureau of the International Tele-

communications Union, Berne, has
announced that the thirteenth edition
of the List of Coast and Ship
Stations has been published. It can
be obtained from the Bureau for 4.8o
Swiss francs (including postage and
packing).

Surplus Television Sets
IN reply to a question recently raised

in the House of Commons, Mr. Harcourt
Johnstone, Secretary for Overseas Trade,
stated that surplus television receivers
in this country cannot be exported to the
United States as they incorporate cer-
tain American patents which British
manufacturers are not permitted to
exploit in the U.S.

FM Network
IT is expected that the new rules

governing frequency -modulated broad-
casting, recently announced by the
Federal Communications Commission,
will accelerate the introduction of this
form of. transmission in America. Mr.
Paul A. de Mars, vice-president of the
Yankee Network, speaking recently on
" Some Observations on Frequency
Modulation Broadcasting," said. that
within a year a new national network
of FM stations should be under way.

Duplex Facsimile
FACSIMILE equipment providing for

simultaneous transmission and reception
of written messages by wireless or wire
was recently demonstrated by Finch
Telecommunications, Inc., at the com-
pany's works in Passaic, N.J. The
apparatus, which, with its power supply
unit, weighs less than 5o lb., measures
approximately 15 x 14 x rain. The ad-
vantage of this portable unit is that it
can be -used for visual communication
between mobile points which hitherto
have been confined to aural methods.

Inter -ship Radiotelephone Communication
IN order to relieve the congestion now

existing on the present inter -ship fre-
quency of 2,738 kc/s, the -U.S. Federal
Communications Commission has per-
mitted the use of 2,638 kc/s for tele-
phone communication between vessels.
To avoid interference between the aero-
nautical and inter -ship communication
services, which share the 2,634-2,642-
kc s band, the use of the newly allocated
inter -ship frequency is banned on the
inland waterways of the U.S., including
the Great Lakes.

U.S.-Finland Radiotelegraphic Link
THE first direct radiotelegraphic cir-

cuit between the United States and
Finland was opened by R.C.A. Com-
munications, Inc., on October r6th.
The terminal points are New York and
Helsinki. It has, hitherto, been neces-
sary to link the two countries via
Stockholm, Sweden.

American Amateurs
THE fact that the Federal Communica-

tions Commission has gone to the trouble
and expense of obtaining finger prints
and details of citizenship of all American
amateurs is taken by QST as an indica-
tion that there is no intention of
shutting down their stations for reasons
of national defence.

U.S. Foreign Language Censorship?
WHILST the Federal Communications

Commission is powerless under existing
law to censor programmes, it has sent a
questionnaire to all stations requesting
details of broadcasts in languages other
than English in an endeavour to formu-
late a definite policy regarding foreign
language transmissions from the United
States.

The Voice of India
ALL -INDIA RADIO is to have a new

roo-kW broadcasting station. A sum
of ,135,000 has been sanctioned by the
Indian Legislature for the erection of the
station, which is intended for trans-
missions to Europe, Africa, the Far East
and the Middle East.

B.B.C.'s Red Cross Radio Competition
A NEW departure in B.B.C. pro-

grammes was introduced on December
7th and rrth, when a radio competition
organised to raise money for the Red
Cross Penny -a -week Fund was broad-
cast.

Canadian News
WHEN 73 of Canada's 86 medium -wave

stations change their frequencies in
accordance with the North American
Regional Broadcasting Agreement on
March 29th, many of them will have
exchanged their frequency -control crys-
tals with other stations. This exchange
is being made to overcome the difficulty
caused by the embargo placed on crystals
by the United States, where most of the
Canadian stations obtain them.

It may not genetally be known that
the Canadian Broadcasting Corporation
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has two mobile recording units in Eng-
land. Each of these is manned by two
engineers and there is a staff of four
Canadian announcers.

The Canadian Broadcasting Corpora-
tion has a new 7.5 -kW short-wave trans-
mitter at Quebec with which it is pro-
posed to radiate programmes to North

Wireless
World

and South America and Europe. The
new . transmitter, which, it is reported,
will be ready for operation early in the
New Year, is costing some £15,000.

The Montreal Light, Heat and Power
Consolidated employs 33 wireless
equipped service repair cars with which
communication is maintained through

the Company's headquarters short-wave
station, CY5Y.

There appears to be no slackening in
the demand for receivers in Montreal in
spite of the additional receiving licence
fee of $2.00 imposed on its citizens since
July 1st. The general licence fee
throughout the Dominion is $2.50.

NEWS IN ENGLISH FROM ABROAD
REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station MO Metres Daily Bulletins (B.S.T.) Country : Station Mc/s Metres Daily Bulletins (B.S.T.)

America Manchukuo . .WNBI (Bound Brook) 17.780 16.87 1.0t, 6.0. AITCY (ffsinking) 11.775 25.48 8.0 a.m., 10.5.
WCA13 (Philadelphia) . 6.060 49.50 1,0 ,_ . ,
WCAB . .. .. 9.590 31.28 J -'.-*3 a111-4, 1.0 aJnt- Nova Scotia
WBOS (Millis).. .. 9.570 31.35 11.45. CHNX (Halifax) 6.130 48.94 10.45.
WOBX (Wayne) .. 17.830 16.83 2.0. 3.0f, 4.0f, 4.15§., 5.0*,f,

7.0, 8.30f. Newfoundland
WGEO (Schenectady) . 9.530 31.48 8.30f, 9.55R., 11.251. VONk1 (St. John's) .. 5.970 50.25 11.15,
WCEA (Schenectady) . 15.330 19.57 1.0, 2.01', 6.0, 7.45, 9.55§T.
WPIT (Pittsburgh) .. 15.210 19.72 B.O. Rumania
WRUL (Boston) .. 6.040 49.67 1.0 a.ro.§. Bucharest .. .. 9.280 32.33 10.101.
WRITL .. .. .. 11.790 25.45 10.45.
WRUL .. .. 15.250 19.67 1.0 a.m., 10,45. Spain

FET1 (Valladolid) .. 7.070 42.43 8.50.
Australia EAI7 (Madrid) 9.860 30.43 12.30 a.m.

VLQ (Sydney).. 9.615 31.20 8.0 a.m.. 8.0.
VLQS .. 9.680 30.99 1.30, 4.30, 10.30. Sweden
VLQ2 .. 11.870 25.27 R.O. SBO (Motala) .. 6.065 49.46 10.15.
VLQ7 .. 11.880 25.25 8.0 a.m., 5.0, 8.0, 11.0.
VLQ8 .. .. 17.800 16.85 7.0 a.m. Thailand

IISP6 (Bangkok) 11.715 25.61 2.45.
China

XGOY (Chungking) .. 11.900 25.21 11.30 a.m., 12.10, 9.30, 10.30. Turkey
TAP (Ankara) .. 9.465 31.70 8.15.

Finland TAQ .. 15.195 19.74 1.15.
OFD (Lahti) . 6.120 49.02
OFD .. 9.500 31.58 U.S.S.R.
OFE 11.780 25.47 8.55 a.m., 7.15, 10.15, 11.15. ____ (Moscow) 7.545 39.76 10.30, 11.30.
OIE , . .. ' 13.190 19.73 RW06 .. 9.520 31.51 7.30, 9.0, 10.30, 11.30.

RIL .. 9.600 31.25 1.0 ...m.
Hungary .. 10.724 29.59 11.: ,

flAT4 (Budapest) 9.125 32.88 1.30 a.ml. ---- 11.499 26.09 12.0 noon.
HAT5 .. 9.625 31.17 12.15 a.m .t.. 12.30 a.m.t. 11.710 25.62 10.30.
HAS3 .. .. 15.370 19.52 3.55f. --- 11.810 25.36 7.33 a.m., 7.50, 11.30.

ENE 12.000 25.00 1.0 a.m., 9.0t, 10.30.
India -- .. 14.720 20.38 12.0 noon, 5.0.

VUD2/3 (Delhi) 9.590 31.28 9.0 a.m., 1.30, 4.50. MCI .. 15.040 19.95 1.0 a.m.
VUD4 .. 11.830 25.36 9.0 a.m., 1.30, 4.50, 6.15. RW96 .. 15.180 19.76 1.0 a.m., 7.33 a.m., 9.0,10.30.
VUD3 .. 15.290 19.62 9.0 a.m. .. .. 15.715 19.09 12.0 noon.

---- .. .. 18.540 16.18 12.0 noon.
Iran

EQB (Teheran) 6.155 48.74 7.10. Vatican City
HVJ .. 6.190 48.47 8.15.

Japan
JZJ (Tokio) 11.800 25.42 9.5. Yugoslavia
JZK . .. 15.160 19.79 9.5. YUA (Belgrade) 6.100 49.18 10.25.

it should be noted that at this time of the year changes of wavelength are frequently made and readers are, therefore, advised to try alternative
wavelengths.

REGULAR LONG- AND MEDIUM -WAVE TRANSMISSIONS

Country : Station kc/s Metres Daily Bulletins (B.S.T.) Country : Station kc/s Metres Daily Biilletins (B.S.T.)

Bulgaria Rumania
Sofia .. .. 850 352.9 9.55 (Th. and Sat.). Radio -Romania 160 1,875 10.40t.

Bucharest .. 823 364.5 10.401.
Hungary Spain

Budapest 546 549.5 11.10. Radio -Coruna .. 968 309.9 1.10 a.m.
Sweden

Ireland Motala .. 216 1,389
Radio -Eireann 565 531 6.45*, 10.5t, 10.10t. Stockholm 704 426.1 I , , 

Goteborg 941 318.8 1 ''''''''
Latvia Talon .. 1,086 276.2

Afadona 583 514.6 10.0 (Tn. and Fri.). U.S.S.R.
Kuldiga 1,104 271.7 10.0 (Tu. and Fri.). Moscow 1. 172 1,744 11.30.

All times are p.m. unless otherwise stated. * Saturdays only. § Saturdays excepted. f Sundays only. 1 Sundays excepted.
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Short-wave Broadcasting Stations
ARRANGED IN ORDER OF FREQUENCY

Station Call Sign Mcfs Metres kW Station Call Sign Mels Metres kW

49 -Metre Band (6.000-6.200 Mc/s) Philadelphia (U.S.A.) .. WCAB 9.590 31.28 10
Pretoria (South Africa) .. ZR II 6.007 49.94 5 British Oversea Service GRY 9.600 31.25 10-50
Pernambuco (Brazil) .. .. PRA8 6.010 49.92 Moscow (U.S.S.R.) - RAL 9.600 31.25 20-100
Boston (U.S.A.).. .. WRUL 6.040 49.67 20 Cape Town (South Africa) ZRL 9.606 31.23 5
British Oversea Service GSA 6.050 49.59 10-50 Panama City HPSJ 9.610 31.32 2.5
Philadelphia (U.S.A.) .. WCAB 6.060 49.50 10 Sydney (Australia) .. VLQ 9.615 31.20
Motala (Sweden) .. 8B0 6.065 49.46 12 Budapest (Hungary) ..  HATS 9.625 31.17 5
Toronto (Canada) .. CFRX 6.070 49.42 Taihoku (Formosa) JF0 9.636 31.13
Lima (Peru) .. .. OAX4Z 6.080 49.34 15 Wayne (U.S.A.).. WCBX 9.650 31.09 10
Vancouver (Canada) .. UFKX 6.080 49.34 Perth (Australia) VLW2 9.650 31.09
Nairobi (Kenya) .. YQ7L0 6.083 49.31 1 Perth, (Australia) VLW4 9.655 31.04
Delhi (India) .. .. VUD3 6.085 49.30 10 Vatican City .. -- HVJ 9.660 31.06 25
Toronto (Canada) .. CRCX 6.090 49.26 Buenos Aires (Argentine) . LRX 9.660 31.06 7
Gape Town (South Africa) ZRK 6.097 49.20 5 Manila (Philippine Islands) . KZRH 9.660 31.06
Belgrade (Yugoslavia) .. Y UA 6.100 49.18 10 Treasure Island (U.S.A.) . KGEI 9.670 31.02 20
British Oversea Service GSL 6.110 49.10 10-50 Teheran (Iran) EQC 9.680 30.99 14
Saigon (French Indo-China) FZR 6.110 49.10 12 Mexico City .. XEQQ 9.680 30.99 10
Lahti (Finland) .. .. OFD 6.120 49.02 Sydney (Australia) VLQ5 9.680 30.99
Hsinking (Manchukuo).. MTCY 6.125 48.98 20 British Oversea Service GRX 9.690 30.96 10-50
Pittsburgh (U.S.A.) .. WPIT 6.140 48.86 40 Buenof Aires (Argentine) LRAI 9.690 30.96 10
British Oversea Service CIRW 6.145 48.82 10-50 Singapore (Malaya) .. ZHP 9.700 30.93 2.5
Winnipeg (Canada) .. C 6.150 48.78 2 Fort-de-France (F.W.I.) 9.705 30.92
Teheran (Iran) .. ..

EJ410
6.155 48.74 14 Lisbon (Portugal) .. . CSW7 9.740 30.80 10

Sahwarzenburg (Switzerland) - 6.165 48.66 25 Athens (Greece) .. . SVJ 9.825 30.54 -Lima (Peru) . OAX4 G 6.180 48.54 15 Madrid (Spain) . EAJ7 9.860 30.43 10
Schenectady (U.S.A.) .. WGEA:0 6.190 48.47 25-100 Rio de Janiero (Brazil) . P811 10.220 29.35
Vatican City HVJ 6.190 48.47 25 Bandoeng (Java) 10.260 29.24 1.5
Athlone (Ireland.) .. - 6.190 48.47 Sofia (Bulgaria) .. 10.310 29.10 -

Lea (Peru) . .. .. OAX1A 6.335 47.33 Buenos Aires (Argentine) LSX 10.350 28.99 12
Radio Nations (Switzerland) HBO 5.675 44.94 20 Moscow (U.S.S.R.) .. 10.724 29.59 20-100
Bandoeng (Dutch E. Ind.) .. PAM 6.720 44.64 1.5 Lisbon (Portugal) CSW6 11.040 27.17 10
Valladolid (Spain) .. .. FET1 7.070 42.43 Radio Nations (Switzerland) HBO 11.402 26.31 i 20

Moscow (U.S.S.R.) - 11.500 26.09 20-100
41 -Metre Band (7.200-7.300 M Is) Canton (China) XGOK 11.650 25.75

Calcutta (India).. . VUC2 7.210 41.61 10
British Oversea Service 05W 7.230 41.49 10-50 25 -Metre Band (11.700-11.900 Mc(s)
Bombay (India).. VUB2 7.240 41.44 10 Motala (Sweden) SBP 11.705 25.63 12
Tokio (Japan) .. .. JVW 7.257 41.34 50 Panama City HP5A 11.700 25.64 2.5
British Oversea Service 0811 7.260 41.32 10-50 Moscow (U.S.S.R.) .. 11.710 25.62 20-100
Lisbon (Portugal) .. CSW8 7.260 41.32 10 Bangkok (Thailand) .. 11SP6 11.715 25.61 10
Madras (India) .. .. VUM2 7.270 41.27 10 Winnipeg (Canada) GTRX 11.720 25.60 2
Delhi (India) .. .. . VUD2 7.290 41.15 40 Buenos Aires (Argentine) LRA3 11.730 25.58 10

Moscow (U.S.S.R.) .. 7.545 39.76 20-100 Vatican City .. HVJ 11.740  25.55 25
Cairo (Egypt).. .. SUX 7.865 38.14 10 British Oversea Service OSD 11.750 25.53 10-50
Moscow (U.S.S.R.) ... - - 9.010 33.30 20-100 Moscow (U.S.S.R.) .. RNE 11.766 25.51 20-100
Budapest (Hungar)).. HAT4 9.125 32.88 Hsinking (.Manchukuo).. MTCY 11.776 25.48 20
Bucharest (Rumania) 9.280 32.33 Saigon (French Indo-China) FZR 11.780 25.47 12
Lima (Peru) .. .. .. OAX4J 9.340 32.12 Lahti (Finland) OFE 11.780 25.47 1

Radio Nations (Switzerland) BBL 9.345 32.10 20 Boston (U.S.A.).. WRUL 11.790 25.45 20
Ankara (Turkey) .. .. TAP 9.465 31.70 20 Tokio (Japan) .. JZJ 11.800 25.42 50
St. John's (Newfoundland) .. VONG 9.482 31.64 - - British Oversea Service GSN 11.820 25.38 10-50

Moscow (U.S.S.R.) 11.830 25.36 20-100
31 -Metre Band (9.500-9.700.M is) Delhi (India) .. VUD4 11.830 25.36 10

Chungking (China) .. XGOY 9.500 31.58 35 Wayne (U.S.A.).. WCBX 11.8:10 25.36 10
Bangkok (Thailand) .. HS8PJ 9.500 31.58 10 Perth (Australia) VLW3 11.830 25.36
Lahti (Finland) .. OFD 9.600 31.58 1 Lisbon (Portugal) CSIV5 11.840 25.34 10
Mexico City XEWW 9.503 31.57 10 Melbourne (Australia) .. VLR3 11.850 25.32
Belgrade (Yugoslavia) ..  YUC 9.505 31.56 10 Rio de Janiero (Brazil) PRF5 11.855 25.30
British Oversea Service GSB 9.510 31.55 10-50 British Oversea Service GSE 11.8(10 25.29 10- 50
Moscow (U.S.S.R.) ..  RW96 9.520 31.51 20-100 Sydney (Australia) .. VLQ2 11.870 25.27
Pretoria (South Africa) ZRG 9.523 31.50 5 Pittsburgh (U.S.A.) .. Will 11.876 25.26 40
Bong Kong (China) ZBW3 9.525 31.49 2.5 Sydney (Australia) .. VI.Q7 11.880 25.25
Schenectady (U.S.A.) .. WGEO 9.530 31.48 100 Chungking (China) .. XGOY 11.900 25.21 35
Treasure Island (U.S.A.) KOEI 9.530 31.48 20 Moscow (U.S.S.R.) .. 11.910 25.19 20-100
Calcutta (India).. VUC2 9.530 31.48 10 Rabat (Morocco) .. 11.940 25.13
Tokio (Japan) JZI 9.535 31.46 50 -- Moscow (U.S.S.R.) .. RNE 12.000 25.00 ;40-100
Motala (Sweden) SBU 9.535 31.46 12 Shanghai (China) .. FEZ 12.050 24.90
Suva (Fiji) VPD2 9.535 31.46 Quito (Ecuador) .. IICJI3 12.460 24.08
Vatican City .. HVJ 9.550 31.41 25 Moscow (U.S.S.R.) .. 14.717 20.38 20-100
Bombay (India).. VUB2 9.550 31.41 10 Radio Nations (Switzerland) HBJ 14.538 20.61 20
Pittsburgh (U.S.A.) WPIT 9.570,- 31.35 40
Millis (U.S.A.) .. WBOS 9.570 31.35 10 19 -Metre Band (15.100-15.350 Mc/s)
Madras (India) .. VUM2 9.570 31.35 10 Moscow (U.S.S.R.) .. RKI 15.040 19.95 20-100
Montevdieo (Uruguay).. CXA2 9.570 31.35 5 Teheran (Iran) EBP 15.100 19.87 14
British Oversea Service GSC 9.580 31.32 10-50 Vatican City .. HVJ 15.120 19.84 25
Melbourne (Australia) .. VLR 9.580 31.32 2 Boston (U.S.A.).. WRUL 15.130 19.83 20
Delhi (India) VUD2/3 9.590 31.28 10 British Oversea Service G SF 15.140 19.82 10-50
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Station Call Sign Mc/s Metres kW Station Call Sign Mc/s Metres kW

Motala (Sweden) .. .. SBT 15.155 19.80 12 British Oversea Service .. GSA' 17.810 16.84 10-50
Tokio (Japan) .. .. .. JZK 15.160 19.79 50 Wayne (U.S.A.).. .. .. WCBX 17.830 16.83 10
Moscow (U.S.S.R.) RW96 15.180 19.76 20-100 Tokio (Japan) .. .. .. JI,S2 17.845 16.81 50
British Oversee, Service .. GSO 15.180 19.75 10-50 Moscow (U.S.S.R.) .. .. - 17.910 16.75 20-100
Lahti (Finland) .. .. OIE 15.190 19.75 1 Radio Nations (Switzerland) HBF 18.450 16.26 20
Ankara (Turkey) .. TAQ 15.195 19.74 20 Moscow (U.S.S.R.) .. .. - 18.540 16.18 20-100
Chungking (China) .. XGOX 15.200 19.74 35 Bangkok (Thailand) .. .. 1.186PJ 19.020 15.77 10
Pittsburgh (U.S.A.) . .. WPIT 15.210 19.72 40
Lisbon (Portugal) .. .. CSW4 15.215 19.72 10 13 -Metre Band (21.450-21.750 Mc/s)
Belgrade (Yugoslavia) .. .. YUG 15.240 19.68 10 Boston (U.S.A.).. .. .. WRUL 21.460 14.00 20
Boston (U.S.A.).. .. .. WitCL 15.250 19.67 20 British Oversea Service .. GSH 21.470 13.97 10-50
British Oversea Service .. OSI 15.260 19.66 10-50 Schenectady (U.S.A.) .. .. WGEA 21.500 13.95 25
Wayne (U.S.A.).. .. .. WC 13X 15.270 19.65 10 Philadelphia (U.S.A.) .. .. WCAB 21.520 13.94 10
Delhi (India) .. .. .. VUD3 15.290 " 19.62 10 British Oversea Service .. GSJ 21.530 13.93 10-50
Buenos Aires (Argentine) .. LRU 15.290 19.62 7 Pittsburgh (U.S.A.) .. .. WPIT 21.540 13.93 40
British °verses, Service .. GSP 15.310 19.60 10-50 British Oversea Service .. GST 21.550 13.92 10-50
Sydney (Australia) .. VLQ3 15.315 19.59 - Wayne (U.S.A.).. .. .. WCBX 21.570 13.91 10
Schenectady (U.S.A.) .. .. WGEA/0 15.330 19.57 25-100 Schenectady (U.S.A.) .. .. WGEA/O 21.590 13.89 25-100
Treasure Island (U.S.A.) .. KGEI 15.330 19.57 20 British Oversea Service .. GRZ 21.640 13.86 10-50

Budapest (Hungary).. .. HAS3 15.370 19.52 5
Moscow (U.S.S.R.) .. .. - 15.715 19.09 20-100 11 -Metre Band (25.600-26.600 Mc/s)

Boston (U.S.A.).. .. .. WRUW 25.600 11.70 -
16 -Metre Band (17.750-17.250 Nicfs) St. Louis (U.S.A.) .. .. W9XPD 25.900 11.58 -

Pittsburgh (U.S.A.) .. .. WP1T 17.780 16.57 40 Cincinnati (U.S.A.) .. .. WSXNU 25.950 11.56 -
Bound Brook (U.S.A.) .. .. WNBI 17.780 16.87 25 South Bend (U.S.A.) .. .. W9XII 26.050 11.52 -
British Oversea Service .. CS0 17.790 16.86 10-50 Superior (U.S.A.) .. WOXJL 26.100 11.49 -
Chungking (China) .. .. XGOX 17.800 16.85 35 Nashville (U.S.A.) .. .. W4XA 26.150 11.47 -
Sydney (Australia) .. .. VI.Q8 17.800 16.85 -

Stations of which the names are " indented " are working outside the regular broadcasting bands.

Short-wave Receiving Conditions
PROSPECTS FOR JANUARY

(COMMUNICATED BY THE ENGINEERING DEPARTMENT OF CABLE AND WIRELESS, LTD.)

RECEPTION during the month of
November was somewhat more

erratic than of recent months, conse-
cutive days of favourable, conditions
being relatively few in number.

Ionosphere storm conditions were
reported to be in evidence on Novem-
ber ist, 4th, 5th, 9th, izth, 13th,
14th, and loth to 30th inclusive (but
excluding 24th and 27th).

The occurrence of a large group of
storms between the 20th and 3oth was
not entirely unexpected ; the prob-
ability of such was, in fact, referred
to in the November issue of this jour-
nal, published on October loth, as
some readers may recollect.

Recovery to more normal conditions
during the last day or two of the
month, the possibility of which was
suggested in that issue, did not, how-
ever, materialise.

A sudden ionosphere disturbance of
the " Dellinger " type occurred on
November 15th at 0835 ; its effects,
which were observed for about forty
minutes, were confined mainly to
routes to the Eastward and Southward
of this country. The last reported dis-
turbance of this type occurred on
August 15th at 1435. (This and other
times given in this report are GMT on
the 24 -hour clock notation.)

Particulars of the broadcast bands
which, it is considered, should prove
most reliable during January under
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normal conditions of propagation at
the times stated for five selected
routes, are given below ; these may
serve as a guide when considering the
possibilities of reception from places
not too remote from those specified.

Attention is drawn to the fact that
a number of factors, for example (a)
transmitter power, (b) efficiency of
aerials at both the transmitting and
receiving end, and (c) ionosphere ab-
normalities, may often result in better
reception being obtained on wave-
bands other than those quoted.
Montreal: Midt, 41 or 49 m ; 0300,

49 m ; woo, 41 or 49 m ; 1000, 31 or
41 m ; 1200, 19 or 25 m ; 1400, 16,
19 or 25 1n ; 1700, 25 or 31 m ; 2000,
31 or 41 m.
Apart from the effects of ionosphere

storms which may be detrimental to
reception from time to time, particu-
larly during the hours of darkness,
difficulties may be experienced on
occasions between o7oo and 1100. In
general, the most favourable period for
reception on this route is likely to be
between 1400 and i800.
Tokio: Midt, 31 or 41 111 ; 0700, 19 or

25 m ; 0900, 16, 19 or 25 m ; 1100,
19 or 25 111; 1300, 25 or 31 m ; i600,
31 Or 41 111 ; 1800, 41 Or 40 ri1 ; 2200,
49 m
Little, if any, reception is to be

anticipated over this route between
woo and o5oo, and such signals as

may be audible for an hour or two
prior and subsequent to this period are
not expected to be of any great value
except under the most favourable con-
ditions.
Buenos Aires: Midt, 31 or 41 m ; 0300,

31, 41 or 49 111 ; 0600, 41 or 49 m ;
0900, 25 or 31 m ; 1200, 16 or 19
1500, i6 m ; 1800, 16 Or 19 m ; 2100,
25 or 31 m.
During adverse conditions the

periods woo to moo and i800 to 2100
are likely to present the greatest diffi-
culties.
Cairo: Midt, 41 or 49 111 ; 0300, 49 m ;

o600, 25 or 31 m ; 0900, 19 or 25 111 ;
1300, 19 m ; 1600, 19 or 25 m ; i800,
25 or 31 m ; 2100, 31 or 41 M.

Capetown: Midt, 31 Or 41 m ; 0300, 41
or 49 m ; 0700, 25 or 31 m ; 0900, 16
Or 19 111 ; 1200, 16 m ; 1500, 16 or
19 111; 1800, 25 or 31 m ; 2100, 31 M.
In general, conditions on the Cairo

and Cape Town routes should be
favourable throughout the 24 hours,
except, possibly, between 0400 and
0700.

With regard to reception during
January, while there are no indica-
tions at the time of writing this report
of a large number of consecutive days
of " peak " conditions, it would seem
probable that signals during the latter
part of the second week and early part
of the third week may prove to be

21,
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Short-wave Receiving Conditions-
subnormal compared, for example,
with those during the first or last few
days of the month.

Most readers are no doubt aware that
the area and number of spots on the
sun varies from day to day and that
the annual means (called Wolf num-
bers) follow a roughly periodical
variation, the period being about it
years from one maximum (or mini-
mum) to the next, the complete varia-
tion from minimum through maximum
and back to minimum being termed
the solar or sunspot cycle.

The last maximum occurred in 1937,
the Wolf number for which was 114
as .compared with 79 for the previous
maximum, i.e., that of 1928.

Since 1937 the numbers as shown in
the brackets below have progressively
decreased; for example, 1938 (109),
1939 (89).

With regard to the year 1940, al-
though the \Volf number is unlikely
to be published from Zurich before
next March, it would seem from purely
radio data that it will be about 6o.

Salford Crystal Calibrator
STANDARD FREQUENCIES FOR
LABORATORY AND PRODUC-

TION WORK
DESIGNED for the calibration of

radio receivers this new product
of Salford Electrical Instruments,
Ltd., Silk Street, Salford, 3, Lancs,
consists of a quartz crystal -controlled
oscillator with a low temperature co-
efficient operating at either too kc / s,

Mc /s or 5 Mc/ s. An auxiliary oscil-
lator working at either 25 or 5o Mc / s
can be set from the main oscillator,
and by the use of harmonics, frequen-
cies up to 30o Mc/s can be calibrated
with an accuracy better than o.i per
cent.

Portable crystal calibrator unit, Type
BW200, made by Salford Electrical In-

struments.

The unknown frequency is combined
with the calibrated oscillation in a
mixing stage, and the beat is observed
by means of phones.

Wireless
World

Letters to the Editor
THE EDITOR DOES NOT NECESSARILY ENDORSE

THE OPINIONS OF HIS CORRESPONDENTS

High -Quality Gramophone
Recordings

TUAY I express my appreciation for
-"1- the additional list of gramophone
records given by Mr. G. R. Ginns in
The Wireless World for December.
Will others please help to expand this
list of records which must pass an
average test for (a) freedom from ampli-
tude and frequency distortion, (b) -,rea-
sonably low surface scratch, and (c)
contrast and substantial quality. The
type of record we leave to the indi-
vidual's taste.

Without the help of readers it is a
hit-or-miss business buying gramo-
phone records for several reasons, such
as the time wasted in wading through
far too many bad recordings, or the
absence of a faithful reproducer in the
dealer's shop. Quite frankly I give up
unless a particularly good recording
is heard by broadcast or a friend's
house, so for this reason an exchange
of lists is most helpful.

" Schon Rosmarin." Liebesfreud. Col. FB
141o. Saxophone solos.

" Evensong." Solemn Melody. II.M.V.
BD 670. 'Concert organ.

" Finlandia," Parts r and 2. H.M.V. BD
665. Concert organ.

Hoe,""Plymouth Parts r and 2.
B 9036. Light Sym. Orch..

" God Save The King "; " Rule,
Britannia! " B 8553. B.B.C. Sym.
Orch.

HAMILTON H. TAIT.
Edinburgh, to.

T WAS very pleased to see that this
-I- topic was revived by your corre-
spondent G. R. Ginns in the December
issue. Under present wartime condi-
tions many readers of The Wireless
World will no doubt have turned to
the electric gramophone as their main
" wireless " interest. The scope of this
interest, although it does not involve
a consideration of radio frequencies,
is very great, for it includes all the
aspects of audio frequency amplifica-
tion, pick-up and loud -speaker design,
tone control in the widest sense
(" electrical cooking "), the mounting
of speakers and the acoustics of rooms,
the plotting of partial and overall
response curves, and finally the whole
subject of direct recording. The Wire-
less World has always catered excel-
lently for its readers who are inter-
ested in these topics, and many like
myself must have felt very grateful
for the first-class articles by Mr. Voigt,
Mr. Scroggie, and others. I feel sure

that if even more of your columns
were devoted to this subject, many
readers would be greatly indebted to
you.

The following short list is my selec-
tion of " high -quality " recordings :

Overture, " Carnival " (Dvorak); Talich
and Czech Philharmonic Orchestra. H.M.V.
C 2842.

Rhapsody, " Espana " (Chabrier); Sir
Thomas Beecham and London Philharmonic
Orchestra. Columbia LX 880. (There ap-
pears to be little volume compression in this
recording.)

Variations on a Theme by Haydn 
(Brahms); Weingartner and London Philhar-
monic Orchestra. Columbia LX 744 -745 -

Incidental Music to " The Tempest"
(Sibelius); Sir Thomas Beecham and London
Philharmonic Orchestra. Part of the Sibelius
Society Album, Vol. V, H.M.V.

Overture, " Die Fledermaus " (J. Strauss);
March Weber and his Orchestra. H.M.V.
C 2646. (There is possibly a little too much
reverberation in this recording, though this
very fact may make it appeal to many when
it is reproduced in the average room.)

Ballet Music, " Coppelia " (Delibes);. Wal-
ler Coehr and London Ballet Orchestra.
Columbia DX 899.

Letter Scene and Waltz from " Rosenkava-
Her " (R. Strauss); Kipnis and Ruziczka

iiN.v(duet),f. with54
DB

TBe3r.lin State Opera Orchestra.

Flower Song from " Carmen," and Your
Tiny Hand is Frozen from " Boheme ";
Webster Booth (tenor) and London Philhar-
monic Orchestra. H.M.V. C 3030.

Togo's Creed from " Otello " (Verdi);
Denis Noble (baritone) with Orchestra.
H.M.V. C 3153.

The best recorded speech I have
heard is "The Birth of Radio," a
Columbia record (Ref. No. R.0.67)
.preserited with a commercial radio-
gram about five years ago.

C. H. EDLIN
(B.Sc., A.Inst.P.)

Woolaton, Nottingham.

MY own best records have been in
-a previous lists given by readers,

but I have two which, although not
perhaps of the highest quality, are
certainly not bad. They are both violin
solos with accompaniment, apparently
a difficult subject for recording. Here
they are :-

" Poem " and " Le Cygne," Wolfi. Col.
DB ro5S.

" Serenade " and " Song of Paradise,"
Campoli and Foort. H.M.V. BD 484.

Perhaps I should mention that I
use a Cosmocord Series III crystal
pick-up with a resistance -capacity cor-
recting network to give an approxi-
mately level frequency response, fol-
lowed by an amplifier resembling Mr.
Scroggie's (The Wireless World, May
itth, 1939). E. F. GOOD.

Sheffield, 7.
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MR. G. R. GINNS` letter interested
me greatly, and I quite agree

that it would be very helpful to know
which are the best recordings. The
trouble is that it is essential to know
what sort of apparatus is being used
by the critic before one is prepared to
accept his opinion. Personally I use
a Lowther straight set with a Voigt
speaker and Voigt pick-up. Here is a
list of really outstanding recordings:

"England, My England." H.M.V.
" Lullaby " (Scott), sung by Flagstad.

H.M.V.
"Ecossaises," Brailcrwsky. H.M.V.
Handel's "Largo,"
" Don Juan," Strauss. II.M.V.
Walton's " Facade." H.M.V.
" Scenes from Shadow Play," r and z.

(Coward.) H.M.V.
" I Got Rhythm." Parlophone.
" If All the World Were Mine." H.M.V.
" Walt Disney Selections," Parts r and z.

Columbia.
It must be borne in mind that late

prints of records are not as good as
early prints-also that a record
deteriorates very rapidly at the begin-
ning of its playing career. In my
opinion, after four or five playings a
record is no longer anything like as
good as when it was new, although it
will not get any worse for another
hundred or more playings.

MAURICE FL LINGER.
London, W.2.

GRAMOPHONE records seem to be
the order of the day and I would

like to take this opportunity of adding
my voice to that of Mr. Ginns in a
request for readers to send in lists of
high quality recordings.

My selection is set out below :
" Prasquita Serenade" (organ), Parlo-

phone F843.
Rachmaninoff's " Prelude in C Sharp

Minor," H. DB3o I.
" Nellie Dean " (Joe Daniels' Dance

Band), Parlophone F1558.
The whole of the latest recording

of " The Mikado " is good-i.e., DB4038-48
or auto -coupling 8505-55, but especially
DB4o39, " Wandering Minstrel "; 4040,
" Our Great Mikado ; 4041, " Behold the
Lord High Executioner ' and " Comes a
Train of Little Ladies."

Walsall. A. A. COTTERELL.

Book Review
How to Make Good Recordings. Pp.

127. Published by Audio Devices,
Inc., 1600, Broadway, New York
City, N.Y., U.S.A. Price (in
U.S.A.): $t . 25 .

DIRECT disc recording by amateurs
is rapidly growing in popularity

as a hobby throughout America, and
laymen with more enthusiasm than
knowledge and experience seek en-
lightenment. To meet this demand the
manufacturers of Audiodisc blanks
and other recording products have
prepared this beautifully printed new

Wireless
World

book to help the budding recordist.
Admittedly a limited exposition on a

complex subject, this publication suc-
ceeds in collecting, under Too sections
indexed for quick reference, a great
amount of hitherto scattered informa-
tion which the novice would find in-
valuable and the more seasoned re-
cordist will find useful for checking his
routine procedure. The latter may
also profit by a study of the, chapter
on common recording difficulties and
their remedies.

In dealing with the various aspects
of the work plentiful references to the
relative Audio company's products are
made and, although advice on choos-
ing the best recorder is given, it is pre-
sumed that a complete apparatus will
be acquired, as no circuits for ampli-
fiers or details of matching technique,
etc., are included.

The excellence of the many self-
explanatory diagrams on such topics
as microphone placing and the clarity
of the illustrations depicting record
cutting defects deserve special men-
tion. A useful glossary of technical
terms employed in the text concludes
this recommended handbook.

D. W. A.

"Radio Designer's
Handbook"

A COMPLETE REFERENCE
MANUAL OF CIRCUITS AND

FORMULAE
THOSE engaged M the design of

receivers, whether from a profes-
sional or amateur point of view, will
find in this new work every formula
required for the evaluation of circuit
constants and a wealth of information
on modern receiver developments, in-
cluding negative feed back, volume ex-
pansion, automatic frequency con-
trol, etc.

Explanatory matter is brief and to
the point, and a good index enables
the reader to reach the essential infor-
mation required in the shortest pos-
sible time.

There are chapters on the design of
tone controls, AVC circuits and fre-
quency changers (including formula
for oscillator tracking), and the treat-
ment of audio amplifiers and output
stages is unusually complete. Tests
and measurements, including valve
voltmeter design, have a chapter to
themselves, and there is a section,
dealing with wireless mathematics.

The handbook is edited by F. Lang-
ford Smith, B.Sc., A.M.I.E.E., and is
available from our Publishing Depart-
ment, bound in cloth, priced 7s. 6d.,
or by post, 8s. id.

The "Fluxite Qains" at work

" Something's wrong somewhere, young sprite.

A Nightingale broadcast to -night?"
Said 01 in dejection,
" It's a loosened connexion,

An obvious job for FLUXITE."

See that FLUXITE is always by you-
in the house-garage-workshop-
wherever speedy soldering is needed.
Used for 30 years in Government
works and by leading engineers and
manufacturers. Of Ironmongers-in
tins, 4d., 8d., 1/4 and 2/8.

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

Write for Free Hook on the art of
"soft" soldering and ask for Leaflet
on CASE -HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

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

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

FLUXITE LTD.
(Dept. W.W.),

BERMONDSEY
STREET, S.E. r

ALL MECHANICS wim HAvE\

FLUXITE
JANUARY, 1941. 23 IT SIMPLIFIES ALL SOLDERING
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Test Report

IN designing this receiver, Murphy
Radio have taken into account
wartime changes in listening

habits, the present and possible
future restrictions on the supply of
certain raw materials, and last, but
by no means least, the necessity of
keeping the price within reasonable
limits. The result is a most attrac-
tive little receiver of good appear-
ance and lively performance, which
should safely carry the good name of
the firm through the war period.

In these days, a long -wave range
is more or less redundant, so the de-
signers have concentrated on two
waveranges only-short and medium
-with a consequent saving in coils
and switching complications. Other
circuit economies have been made by

Murphy Model AD94
A COMPACT AND EFFICIENT RECEIVER DESIGNED TO
MEET WARTIME REQUIREMENTS. PRICE £9 10s.

omitting the tone control and also
the external loud speaker switch, but
the main components are of standard
Murphy quality and no compromise
with reliability and essential per-
formance has been allowed.

The set bridges the gap between
the so-called " midget " receiver and
the full-sized table model, and com-
bines the light weight and small size
of the former with the better range,
selectivity and quality of the latter.

The moulded bakelite cabinet is an
innovation as far as Murphy sets are
concerned, but the designers seem to
be quite as successful as they have
been with veneered woods in the
past.

Circuit.-The valve sequence
follows the usual arrangement in
four - valve superheterodyne re-
ceivers. A triode-heptode is used
for frequency changing, a variable -
mu pentode for IF amplification, a
diode -triode for signal and AVC
rectification and first stage AF am-
plification, and a beam tetrode for
power output.

Iron cored inductances are used
throughout, and circuit alignment is
carried out by adjusting the core
positions. No variable padding con-
densers are provided, and correct
tracking is effected by inductance

variation at the low -frequency end
and trimmer adjustment at the high -
frequency end of each waveband.
There are sockets for an aerial filter
unit to reduce local station interfer-
ence in situations where this is
troublesome.

The simplest form of single diode
rectifier circuit is employed, and the
redundant diode is tied down to
cathode. AVC is applied to both
preceding valves. A measure of
negative feedback is introduced by
the economy of omitting the by-pass
condenser on the bias resistance of
the output valve. Bias for the first

WAVERANGES
Short . . 16.7 to 50 metres
Medium 200 to 550 metres

R6515 rka. llu rte
AF stage is taken from altapping on
the same resistance and is, of course,
decoupled.

Performance.-The general live-
liness and good signal-to-noise ratio it
on the short-wave band are remark- f

able in view of the fact that no RF
stage is employed. There is a dead oki
silent background between stations e
which serves to emphasise the clear d

MNINt

Circuit diagram of the Murphy AD94 receiver. The mains voltage adjusting resistance is included in the HT as well as the
heater circuit, and maintains constant current in the loud speaker field.
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Murphy Model AD94--
cut quality with which each succes-
sive station is received. Second -
channel interference is not obtrusive
on stations of moderate or low field
strength, and the sensitivity over the
whole range is remarkably uniform.
The AD94 would be well worth buy-
ing as an auxiliary short-wave re-
ceiver to an existing standard
medium- and long -wave set.

Selectivity on the medium -wave
band is good, and when tuning
through a station, the IF circuits
sound sharp. The loud speaker has
a good top response, and this re-
moves any suggeion of dullness due
to side -band cut when the station is
accurately tuned. Quality of repro-
duction is in fact much superior to
that of the average small set. There
is enough low frequency response for
the ear to be able to follow the
double bass parts in a full orchestra
without erring on the side of artificial
resonance. So good is the response
that one tends to ask for. more
volume than the set is capable of
giving, and a wary hand must be
kept on the volume control.

Constructional Features.-The
new bakelite cabinet is a well
thought-out design, from the point
of view of both appearance and
mechanical strength. The walls are
for the most part little more than -kin.
thick, but the reinforcement pro-
vided. by the ribbed exterior grille
and the internal, lugs for supporting
the chassis gives strength and
rigidity without adding unduly to the
weight. Actually, the complete re-
ceiver turns the scales at only 13 lbs.

The chassis, which is coated with
a durable blue enamel, is in the form
of a channel section, which serves to
strengthen still further the whole
assembly. Components are laid out
in the conventional Murphy fashion,
with the main tuning condenser off-
set. The chassis is only 4in. wide,
and the electrolytic tuning condenser
projects through a hole .at the front,
where it is clamped. One of the IF
transformer cans is skewed slightly
to give easy access to the cores for
trimming.

In most Murphy DC/AC sets, a
thermal delay is provided to protect
the pilot lamp during the warming up
period, but in this case an economy
has been effected by using a lamp

JANUARY, 1941.
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running at a lower temperature. This
does not illuminate the whole dial,
but gives a spot of light at the side to
show when the mains are switched
on.

Front every point of view, the
AD94 is a skilful compromise, and is
just the right type of set .to hold the
" home front " until more liberal
times.

Book Review
Getting Acquainted with Radio. By

Alfred Morgan. Pp. 279 +XI ;
130 drawings and diagrams. Pub-
lished by D. Appleton -Century
Company, 34, Bedford Street,
Strand, London, W.C.2. Price
r2 s. 6d.

GOOD books of the wireless -without-
- tears type are few and far be-

tween. Perhaps the subject does not
readily lend itself to such treatment ;
be. that as it may, many of the popu-
lar " simplified " expositions are likely
to make the reader abandon wireless
altogether-or, if he is really keen, to
get down to first principles without
waste of time.

Here is a book that is an exception
to the general rule. The author seldom
tries to simplify those things that can-
not be simplified, but be finds so much
to explain adequately that the type of
reader for whom he is writing will
gain a sufficient understanding 'of fun-
damentals on which to build a deeper
knoWledge by subsequent heavier
reading.

In the opening chapter the pill of
history is gilded under the heading of
" Adventures in Space." Here, inci-
dentally, the main initial contribution
of Marconi-the addition of a radiat-
ing aerial -earth system to the Hertz
oscillator-is ignored, but the slightly
dramatised story of the beginnings of
wireless is very readable. The author
then proceeds to the explanatory part
of his hook, starting with wave pro-
pagation and proceeding to basic
principles, valves, receivers, etc: The
chapter headed "Taking the Mystery
out of Tuning " should be especially
helpful to many readers.

After the theory section come
several chapters showing how the
reader can put his knowledge into
practice by building simple receivers
and, as this book was originally pub-
lished in America; where present, re-
strictions do not apply, transmitters as
well. The fact that American practice
is exemplified does not greatly impair
the value of the book to the reader in
this country. H. F: S.

a.1

for

CHOKES

NATIONAL

EFFORT
IN these times, in many
 directions, needless to
say, we are directing our
main efforts and supplies
towards the requirements
of the Government Services.
However, some supplies of
components are still available
for Radio Servicing, but
should delays occur we know
our friends will appreciate
the difficulties which at
present arise from day to
day.

We would point out that
delays can be minimised and
often avoided if alternatives
are, wherever possible, speci-
fied when ordering.
Prices are being kept as low
as possible despite increased
costs in - every direction.
Meanwhile you still have the
best and largest range of
radio products in the United
Kingdom to choose from.

THANK YOU!

A SELECTION
OF H.F. CHOKES.

Inductance List List
in 1.tli D Nos. Price

8000 30 9LF130 3/-
5000 20 11.F.29 3/-
2500 10 H.F.28 3/-

80000 400 II.P.33 3/6

75000 180 H.F.34 2/6
30000 90 H.P.341 3/6

10000 60 H.F.31. 3/6

198000 400 00.211 2/9
15060 360 B.W.69 3/-

500000 1000 H.2.106 4/-
200000 400 11.2.36 3/6

000 0.05 00.2.26 4/-
400 0.260 11.2.36 10/6

All Prices Subject ;
War increase, +161%

FOR ALL RADIO

COMPONENTS
Advert. of A. F. BULGIN & CO., LTD.

BYE PASS ROAD, BARKING, ESSEX.
Tel.: RIPplenniy 3474 (4 lines).
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Random Radiations
By "DIALLIST

FM Broadcast Service
BY now the regular frequency

modulation programmes originat-
ing in the Schenectady studios should
be in full swing, for they were due to
start on November zoth. The service
is to be one of seven hours a day to
begin with. It will consist of general
entertainment programmes of the kind
with which all DX listeners to
America are familiar, with the one
difference that more time than normal
is to be given to news broadcasts. The
transmitter is actually in the Helder -
berg Hills, a dozen or so miles from
the city and the studios. FM does not
lend itself, of course, to transmission
over telephone lines, so the link will
be a wireless one, using a very short
wavelength. The frequency of
WzXOY, the Helderberg station, is
43.2 megacycles. If anyone has an
adaptor (a " translator " the Ameri-
cans call it) enabling an amplitude -
modulation receiver to deal with FM,
he should be able to pick up these
transmissions when conditions are
favourable. I only wish that I had
the chance of having a try for them :
FM is claimed to be much less affected
by atmospherics than AM and it would
be vastly interesting to see how recep-
tion of WzXOY goes at times when
AM stations are suffering severely from
crackle.

A Combination Receiver
The American G.E.C. are, I note,

bringing out a set which will receive
either AM or FM transmissions, the
change -over from one method to the
other being made by the mere turning
of a switch. A smart idea that, from
many points of view. Few people, for
instance, would want to buy a receiver
that could be used on one station only,
no matter how good its programmes
were. Again, if FM is all that it's
cracked up to be in the way of fine
quality and freedom from atmospheric
interference, such a receiver will be
the best possible advertisement for the
system, since it will enable the user to
make direct comparisons without any
trouble at all. If he finds that FM
gives him better quality with fewer
unwanted noises he's likely to become
a convert without further ado. The
Federal Communications Commission,
by the way, has reserved 7 channels
in the neighbourhood of 43 mega-
cycles for frequency -modulation trans-

missions. One deduces that the F.C.C.
regards FM as something promising
and that W2X0Y soon won't be the
only station transmitting regularly by
this method.

No Inter -station Interference ?
It is claimed that FM does away

with interference by one station with
another. I read, in fact, that it is
impossible for one station to jam
another, for no two stations, even
though both are working on exactly
the same frequency, can be heard
simultaneously. This is a big claim ;
but it is said to be amply supported
by experimental results. For example,
transmissions of different programmes
on the same frequency were made from
two experimental stations-call them
A and B-in different parts of
Schenectady. A car provided with a
FM receiver was driven from the
neighbourhood of A towards B. At
the start A came in without a trace
of B. Then, as the half -way mark was
passed, A disappeared quite suddenly
and there was B just as suddenly in
its place. At the half -way line it was
found, when the car was driven very
slowly, the critical point, so to speak,
was sharply marked. Here you were
receiving A ; a yard or so more and
B's programme came from the loud
speaker. Nowhere was there a duel
between A and B, or even a back-

ground of one station on the other's
programme. It was also found that
with the car stationary near the mid-
point a slight rotation in one direc-
tion or the other of the aerial would
eliminate A and bring in B-or vice
versa. Food for thought there ; don't
you agree?

Possibilities
Mind you, I've had no chance of

getting any first-hand information
about the results of FM, and nearly all
that I've read about it has been writ-
ten by folk responsible for its develop-
ment or more or less closely connected
with those that were. One knows only
too well how enthusiasm for one's own
products can blind the eyes to their
shortcomings. But the accounts of
results achieved by FM ring true, and.
I can't think that a concern like the
American G.E.C. would spend a mint
of money on developing it-with no
immediate prospect of a return-if
they hadn't convincing proof that it
would live up to expectations. If it
does there's a big future for it. One
of the big problems of pre-war days
was that of interference with broadcast
reception. It's an important problem,
for wireless has become an integral
part of human life to -day. And it's
going to be even more pressing after
we've settled this spot of bother and
got back to our normal lives again. Is
FM going to show us how to eliminate
the effects of interference, man-made
and natural? Is it going to give us
a means of avoiding the jamming, the
heterodyning and the side -band splash
that have so far defied all the efforts
of those who do noble work in prepar-

BOOKS ON WIRELESS
issued in conjunction with " The Wireless World"

" FOUNDATIONS OF WIRELESS," by A. L. M. Sowerby.

RADIO LABORATORY HANDBOOK," by M. G. Scroggie
" WIRELESS SERVICING MANUAL," by W. T. Cocking.

"HANDBOOK OF TECHNICAL INSTRUCTION FOR
WIRELESS TELEGRAPHISTS," by H. M. Dowsett.

" WIRELESS DIRECTION FINDING," by R. Keen. Third

" RADIO DATA CHARTS," by R. T. Beatty. Second Edition
" TELEVISION RECEIVING EQUIPMENT," by W. T. Cocking
" RADIO INTERFERENCE SUPPRESSION," by Gordon

W. Ingram -
" LEARNING MORSE." Fourth Edition ... .
" RADIO DESIGNER'S HANDBOOK," Edited by F. Langford

Smith
" THE WIRELESS WORLD DIARY AND REFERENCE

BOOK FOR 1941 "

Net BY
Price Post

5/- 5/6
8/6 9/1

5/- 5/6

21/- 21/9

25/- 25/4
4/6 4/11
7/6 8/-

51- 5/4
6d. 71d.

7/6 8/1

2/51 2/7

Obtainable from Leading Booksellers and Railway
Bookstalls or by post (remittance with order) from

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1
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ing wavelength "plans "-and still
nobler and more strenuous work in
persuading the many countries con-
cerned to adopt them and to carry
them out faithfully? If it does these
things it will prove to be one of the
most brilliant of radio inventions. If
it doesn't it will, anyhow, have been a
praiseworthy attempt to solve some.
of our greatest difficulties. And should
it not furnish the complete answer to
these problems, it may well point the
way to something that does. Here's
hoping, anyhow !

ti % %
Sets for the Troops
ROTH the War Office and the
-'-' Nuffield Fund are providing wire-
less receivers in large quantities for
the troops in this country. But I'm
sure that there are not a few units
that could do with more than they
receive from either of these sources.
Having lived rough and more or less
at the back of beyond myself since the
war began I know how essential a
wireless set is as a bringer of news and
dispeller of boredom. If the papers
come late the seven o'clock and eight
o'clock bulletins appease the pangs of
morning news hunger. We alternate
between periods when we're so busy
that we get little rest or sleep and
others when time hangs heavy on our
hands because there is next to nothing
to do. During those slack periods we
want wireless badly. Troops particu-
larly likely to be glad of an extra
receiver or two are anti-aircraft
artillery and searchlight units. If yon
have an old one (it doesn't matter how
old so long as it works : we're not
unduly critical), you cart probably
find recipients who will welcome it.
Should you not be in touch with such
units the Welfare Officer (name and
address at any post office) will tell you
which would be glad of a present of
this kind. You haven't an old set
no longer in use? Then possibly you
could rig up something from the con-
tents of your junk box. Remember
that a set that gets only the local sta-
tion won't be sneezed at. Battery sets
are always in demand ; but many units
have mains supplies of current, so that
there are plenty of ready recipients of
mains receivers. 'Tis a worthy cause.
Will you do what you can?

Don't Waste Batteries
G00D work, the strict control im-

posed on the prices of torch bat-
teries. Last year, if you remember,
there were some evil ramps and too
often the only thing that limited the
price asked was the amount that the
customer was willing to pay. It was,
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I suppose, to be expected, for we were
caught short of supplies-at any rate
of supplies big enough to meet the
demands of the black -out. But this
year there has been plenty of time to
make plans for the winter, and so far
as one can see there's no difficulty
about obtaining flashlamp refills. But
don't be extravagant with your torch
batteries just because there seem to
be enough available. There are
enough, if we're reasonably careful ;
but there won't be sufficient to go
round if people waste them. I have a
torch with both a sliding switch, which
stays " on " once you've pushed the
slide forward until you pull it back
again, and a spring button which
keeps the juice turned on only so long
as you press it with your finger. I'm
trying to remember never to use the
slide, but always the button. And
here's why-it's a tip that others may
find useful. With the glass covered by
the prescribed thickness of newspaper
you may not notice that your torch is
still on when you come into a lighted
room after the darkness outside. I
was caught that way the other day
when using the slide ; didn't, in fact,
discover that the battery was doing
useless work until it was all but run
down. You can't do that sort of thing
if you use the button only, for directly
you put the torch down out it goes.
And here's another tip that I've found
a great economy. If you have a two -
cell or a three -cell tubular torch, re-
new only one cell at a time. It's easy
to find by substitution which is the
worst of the old cells. Chuck it into
the nearest battery salvage bin and
put in the new one. Mark the old one
(or ones) and when next your glim
becomes dim you'll know where the
discard is to be made. You'll find
that the suggested combination of new
and tired cells gives quite enough light
and means much more economical
working.

Book Received
Photograms of the Year, 1941.

Edited by F. J. Mortimer, Hon.
F.R.P.S., Editor of The Amateur
Photographer. In spite of wartime diffi-
culties, this well-known annual publi-
cation, which has just made its forty-
sixth appearance, shows no falling -off
in interest. Over So exhibition pictures,
together with critical comments, are in-
cluded. Among the various articles
contained within its pages may be
mentioned a review of the year's photo-
graphic work, both in this country and
abroad. A directory of British Photo-
graphic Societies, nearly Soo in number,
is also given. Published by Iliffe and
Sons Ltd., Dorset House, Stamford
Street, London, S.E.r. Price Gs. (paper
cover) ; 8s. (cloth bound), postage 7d.
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VORTEXION
50w. AMPLIFIER CHASSIS

A pair of matched GL6's with 10 per cent. negative feed -back is fitted
in the output stage, and the separate HT supplies to the anode and
screen have better than 4 per cent. regulation, while ... separate
eetiiler provides bias.

The 61.6ls are driven by a 656 triode connected through a driver
ransformer incorporating feed -hack. This is preceded by a fIN7,
leetronie miring for pick-up and microphone. The additional
55 operating as first stage on microphone only is suitable for any

microphone. A tone control is fitted, and the large eight-rection
output transformer is available in three types .-2-0-15-30 ohms;
4 -15 -30 -lit' ohms or 15-60-125-250 ohms. These output lines can be
matched using all sections of windings and will deliver the full response
(40-18,000 ells) to the loud 4peskens with e.stremely low overall
armonic distortion.

CHASSIS with valves and plugs £17 .10 0
Or complete in Mark leatherette cabinet with
Collar° turntable, Piezo P.U. and shielded Mike £22 10 0
Transformer

Plus 10.a War Increase on above prices.
Goodmans B.A. Speakers in stock.

Papier MccIM Horn Speakers £6 6 0
Moving Coil Microphones £5 5 0
Chromium Microphone Stands from 10 G.

Many hundreds already in use for
A.R.P. & GOVERNMENT purposes

15w. AC & 12 -VOLT DC AMPLIFIER

I Y PE CP20
This small Portable Amplifier operating! either from AC
mains or 12 -volt battery, was tested by THE WIRELESS
WORLD," October 1st, 1937, and has proved so popular
that at Customers' demand it remains unaltered except
that the output has been increased to 17.2 watts and the
battery consumption towered to 6 amperes: Read what
.` The Wireless World " said :-

"During testa an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 15 watts is quite justified.
The measured response shows an upper limit of 10,000 cis and a
lower of 30 els. Its performance is exceptionally good. Another
outstanding feature is its exceptionally low hum level when AC
operated even without an earth connection. In order to obtain
the maximum undistorted output, an input to the microphone jack
of 0.037 volt was required. The two independent volume controls
enable one to adjust the gain of the amplifier for the same power
output from both sotees, as well as superimpose one on the other,
or fade out one and bring the other up to full volume. The secondary
of the output transformer is tapped for loud speakers or line impedances
of 4, 7 5 and 15 ohms." Prices Plus 10% war increase.

AC and 12 -volt CHASSIS with valves etc. £12 12- 0
Or in Rexine Case with Collar° Motor, Piano P.U, £17 17 0
and Mile Transformer

AC only CHASSIS with valves, etc. £8 18 6
Or in Ravine Case with Collars Motor, Piezo P.U £14 0 0
and Mike Transformer

Gauze Case for either chassis 1216 extra.
Write for Illustrated Catalogue.

Vortexion Ltd.,257, The Broadway,
Wimbledon, S.1.19, 'Phone: LIBerty 2814
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Unbiased
By FREE GRID

Into the Future
IT is customary at this season to in-

dulge in a few prophecies for the
New Year. In these times more
of us than ever before are gazing into
our crystals instead of tickling them
with cats whiskers, as naturally we all
want to know what is in store for
Adolf in the ensuing twelve months.
I may say that I have been in con-
sultation with the aged Eastern seer,
to whom, as I told you a month or two
back, I was able to be of great service
on one occasion.

He rather disappointed me by
merely prophesying the obvious for
this year, namely, that in April The
Wireless World would be celebrating
its 3oth birthday, and entering on its
fourth decade of existence. However,
I speedily found out that I had,
through an oversight, omitted to send
the necessary baksheesh, and when
this omission had been remedied I got
better results. He repeated even more
emphatically than before that in 1941
we shall be using our television "MS
again.

Talking of television reminds me

Gazing into our crystals

that the Yanks have just decided to
fall into line with certain other coun-
tries and adopt 441 lines as a television
standard, so it looks' as though we
might eventually find ourselves in
" splendid isolation " with our 405
lines, as we are with our antique
monetary system, and a few other
things like that. Now I hold no brief
for 441 lines, and don't believe for a
moment that definition is appreciably

better than with our own 405 lines,
but I do want to be able, when long-
distance television comes, to use my do-
mestic television set to pick up Ameri-
can and Continental programmes. My
point is that if we are ever going to
accept the 445 line standard, or any
other figure, that may be internation-
ally agreed upon, now is the time to
make the change when television is in
abeyance, and the minimum of trouble
would be caused thereby.

If a change is going to be made, and
it is left until after television is re-
sumed, everybody will be clamouring
for their sets to be adjusted overnight,
so as not to miss a programme, and
the makers' factories will be choked
up with work, with the result that
there will be general ill -feeling all
round. If it were done now it could
be carried out in a leisurely manner
over a period of weeks. Therefore, if
it is going to be done, better do it now
or never at all.

A Serious Menace
ISUPPOSE that most of you have

noticed the enormous increase in
oscillation which has been taking
place everywhere, but more especially
in the London area, since the blitz-
krieg began. On some evenings the
noise has been truly dreadful, and it
has at times been difficult to differen-
tiate between the whistles emanating
from the loud speaker and those due
to falling bombs, and on several occa-
sions diplomatic relations between
Mrs. Free Grid and myself have been
strained to breaking point, due to my
dragging her unceremoniously under
the table with me when a particularly
realistic whistle came from the loud
speaker.

It is, of course, quite obvious to me
what is really happening. We hear
many tales of mysterious light signals
flashed to enemy aircraft by fifth
columnists in our midst, but I long
ago realised that Adolf was not quite
so old-fashioned in his methods as
that. A fifth columnist need run no
risk of watchful warden or Home
Guard seeing him flashing his torch;
he can sit comfortably in his shelter
posing as an innocent citizen, search-
ing for the elusive B.B.C. with his old-
fashioned swinging -coil set, for, after
all, a nice wireless whistle on which
an enemy plane can take a DF bearing

A heavy hand fell upon my shouldei

is far better than any flashing light,
and far less obtrusive.

In order to put my theories to the
test I equipped myself with a very
good portable DF outfit made up from
a circuit published in The Wireless
World Diary many years back, when
wireless was wireless, and very
speedily found that my worst sus-
picions were confirmed, namely, that
the loudest and most persistent howls
were emanating from houses adjoining
important military targets. There
was one particularly bad case in which
a steady howl came from a row of
modest suburban villas " situate," as
the house agents say, hard by a local-
ity which only the necessity of abso-
lute secrecy prevents my revealing to
you.

Having identified the actual house
by means of careful work with my
Wireless World Diary DF gear, I was
investigating the matter further by
peering through a chink in the black-
out curtains when a heavy hand fell
upon my shoulder, and I was con-
fronted by a large limb of the law, or,
to be exact, two limbs, in the shape of
a very large policeman and a very
small warden.

It is, I think, better not to dwell on
the events of the next few hours ; suf-
fice to say that had it not been for the
active intervention of the Editor, who
is very well known to the police,
things might have gone very ill with
me indeed. The nightly howling on
the ether still remains, and if any of
you have neighbours who are more
than ordinarily addicted to it, I will
leave you to draw your own conclu-
sions.

Apart from any question of fifth
column activities, do not forget that
when the enemy passes over an area
from which a welter of whistles is
emanating he is at once, informed that
he is over a town, and not over the
countryside.

28 JANUARY, 1941,
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Recent Inventions
Brief descriptions of the more interesting radio devices and developments disclosed in Patent

Specifications will be included in these columns

TIME -BASE CIRCUITS
THE frame and line synchronising sig-

nals are separated in a television re-
ceiver by applying them both to a
" delay " circuit having a time constant
which is greater than the " line " and
less than the " frame " impulse.

The Figure shows a gas -filled valve V
which generates a saw-toothed voltage
when the condenser C is discharged. It
is provided with two grids, one con-
nected directly to the input and the
other through a network of inductances
L and capacities Cr, forming a delay cir-
cuit.

Method of separating " line "
" frame " impulses.

Both sets of synchronising signals are
applied to the terminals T. A short
" line " impulse develops a voltage
across the resistance R which is applied
to the inner grid G, though its effect dis-
appears before the same impulse can
reach the second grid GI through the
delay circuit. Since the valve will only
discharge when both grids are affected,
the line impulses are thus cut out. The
longer " frame " impulse, however, has
time to get through to both of the grids,
and so " trigger" the valve, to discharge
the condenser C and generate a frame
scanning -oscillation.

Murphy Radio, Ltd., and K. S.
Davies. Application date December
14th, 1938. No. 522737.

and

0000
WIRED=WIRELESS SYSTEMS

WHEN a number of receivers are fed
with different programmes from a

common transmission line, it is desirable
that each receiving set should present a
high impedance to the line, so as to
avoid disturbing the line voltage as the
sets are switched into or out of circuit.
The voltage is, however, not uniform
along the line, being usually higher at
points near the sending end. Also
variations in voltage may arise owing to
reflection at vadat' branch point
Accordingly it is advantageous to be
able to provide independent means for
adjusting the signal strength at each re-
ceiver so as to make it substantially the

same for each of the available carrier
frequencies.

With this object in view, each receiver
input is shunted by a fixed resistance in
series with a variable resistance, which
is also in series with a band-pass filter
capable of passing the modulation fre-
quencies from the line. The variable
resistance can be adjusted up to a value
ten times the fixed resistance, whilst the
latter is sufficiently high to keep the re-
sponse of the band-pass filter uniform
over the whole band of signal fre-
quencies.

P. P. Echersley and R. E. H. Car-
penter. Application date October 18111,
1938. No. 522889.

0000
VISUAL TUNING INDICATORS

THE fluorescent screen of a visual
tuning indicator of the cathode-ray

or " magic -eye " type is divided into,
say, three segments, each producing a
different colour under the impact of the
electron stream. For each position of
the wave -change switch of the set, a
corresponding segment is automatically
brought into circuit with the anode of
the indicator tube, so that the tuning
point of a long -wave station is shown,
for instance, in red, whilst the medium
and short-wave indications appear in
other colours.

Vereingte Gluhlampen and Elek-
trizitats Akt. Convention date (Ger-
many) May z8th, 1938. No. 519921.

0 0 0 0
PUSH-BUTTON AND MANUAL

TUNING
IN a motor -controlled push-button set,

it is usual to provide for manual
tuning as an alternative to automatic
station selection. The invention consists,
in using the motor normally employed
for automatic tuning, so that it also
plays a useful part in manual tuning.

Suppose the tuning indicator -needle
happens to be positioned towards the
right-hand side of the station scale, and
that it is desired to tune the set, by
hand, to a station located towards the
opposite end of the scale. The listener
will then press the manual -control knob
towards the left. This first brings the
muting switch into action, so as to
" silence " the set, and then brings the
motor into gear to drive the needle to-
wards the required end of the scale.
When the needle has been brought 'close

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

each.

to the desired tuning -point in this way.
the lateral pressure on the control knob
is released. The muting switch then be-
comes inoperative, the motor drive is
broken, and the tuning operation is com-
pleted by hand -control in the ordinary
way.

Kolster-Brandes, Ltd., and W. A.
Beatty. Application date October 7th,
1938. No. 519905.

0 0 0 0
WHEN THE AUDIENCE TALKS
WHEN the casual conversation of the

audience in a cinema theatre
threatens to drown out the speech from
the film, it is possible to use the noise
of- such " chatter " to produce an auto-
matic volume control voltage, which
serves to boost -up the film dialogue.
The present invention deals with the
same problem in another, and possibly
more effective, way, because matters
are so arranged that any extraneous
noise acts automatically to cut down the
volume of the film speech or music, so
that the audience is forced to be quiet
if it wishes to hear what is coming from
the stage. Similarly, the invention can
he used to silence an ordinary wireless

T
C

0

F

055000,

000000

A

Volume regulation by voice control

set when a conversation is started be-
tween people who have been listening
to a broadcast programme.

As shown, an auxiliary microphone M
is " balanced across the loud speaker S
so that it is not affected by the normal
output from the latter. Any extraneous
noise, however, produces an unbalanced
microphone current, which passes
through a zoo -too -cycle filter F and a
transformer T to an auxiliary amplifier
A. The output from A is rectified at D
and passed through a time -delay circuit
Z to operate a relay R This auto -

JANUARY, 1941. g. 9
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Recent Inventions-
matically applies a cut-off or volume -
reducing bias to the main receiver C,
through a special biasing network at B.

Kolster-Brandes, Ltd., and C. N.
Smyth. Application date November 4th,
1938. No. 520915.

0000
" ALL,WAVE " AERIALS

:THE Figure shows an aerial arrange-
-I- ment suitable for receiving both

television and ordinary broadcast pro-
grammes. The upper dipole D, which
is tuned to the television waves, is
coupled through two suitably spaced
conductors A, B (forming an impedance -
matching trans-
former) to a trans-
mission line \I,
which is ter-
minated by a
short-wave coil L
feeding a television
set R.

A mid -point tap-
ping from the coil
L is earthed
through a loading
condenser C and
coil Li, so that the

Combined USW
and "ordinary "

aerial.

whole of the upper system acts as an
aerial for the longer waves, which are
fed to the receiver RI. Since the dipole
aerial is " balanced " for the television
waves, there will be very little " leak-
age " into the lower earthed lead, though
a high -frequency choke may be inserted
in series with the coil Li if necessary.

Bolster-Brandes, Ltd.; W. A. Beatty;
and P. K. Clzatterjea. Application date
December 23rd, 1938. No. 523074.

o o o
REMOTE VOLUME AND TONE

CONTROL
IN order to. control the output of a

wireless set from a remote point
through leads which do not carry power
current, and which do not require shield-
ing, a potentiometer resistance is
shunted across the secondary winding of
the loud speaker transformer. A vari-
able tapping from this resistance is then
connected in series with the cathode re-
sistance of the distant amplifier, so as to
apply negative reaction, and to give a
control circuit of low impedance to the
chassis of the set. A condenser for high -
frequency discrimination is included in
the feed -back connection, or any other
required form of tone control may be
incorporated.

The remote control may be used in ad -

Wireless
World

dition to the ordinary volume control
provided on the set. The latter then
serves to determine the general level of
volume suitable to the circumstances in
which the set is being used, whilst the
remote control allows a fine adjustment
to be made to suit individual tastes,
havine.t' regard to the particular type of
music that is being reproduced.

Murphy Radio, Ltd.; D. N. Truscott;
and G. D. Reynolds. Application date
September 13th, 1938. No. 520228.

0000
AERIALS

ADIPOLE and reflector unit, as
normally used for receiving tele-

vision signals, is further adapted to
receive ordinary broadcast signals. 'For
television work, the dipole is assisted
only by the re -radiation effect of the re-
flector, and is connected to the set by
the usual coaxial or two -wire line.

For receiving the medium- or long -
wave broadcast programmes, a separate
screened down -lead is used. This is
coupled through a matching transformer
to the whole aerial unit, so that the
capacity of the reflector, as well as that
of the spacing bar between it and the
dipole, both help to " load " the system,
so that it can be tuned to the longer
wavelengths.

Alternatively, the television dipole is
directly connected to the reflector
through a centre tapping on a coil having
a high impedance to the television fre-
quencies, and a low impedance to the
longer waves. In this arrangement, the
same down -lead is used for both types
of programme.

Belling and Lee, Ltd., and F. R. W.
Strafford. Application date September
24th, 1938. No. 520628.

0 0 0 0
CAPACITY EFFECTS

TF a piece of metal foil is placed against
1. a slab of agate or polished stone, and
a voltage is applied across the surface of
contact, the foil will adhere quite

Electron

agate are placed together, and two pieces
of metal foil are cemented over the two
outer surfaces. If a varying voltage is
now appligd across the two pieces of foil,
it is found that the capacity between
them changes with the voltage. The
reason is obscure, but is believed to de-
pend upon molecular changes in the thin
dielectric film between the foil and the
agate surface.

The arrangement can be used for
applying automatic frequency control to
a wireless receiver.

Marconi's Wireless Telegraph Co.,
Ltd.; N. M. Rust; J. D. Brailsford; and
A. L. Oliver: Application date Novem-
ber 12th, 1938. No. 522476.0000

MAGNETRON GENERATORS
AMAGNETRON valve consists of a

single or " split" cylindrical anode
enclosing a straight cathode, the space
between the two electrodes being sub-
jected to the action of an external mag-
netic field. The field controls the elec-
trons emitted from the cathode, and
forces them to follow a more or less
curved path, as they move towards the
anode. The frequency of the oscillation
generated is thus determined by the
curvature of the electron path, or, in
other words, by the time taken for the
electrons to travel from cathode to
anode. In ordinary practice the applied
magnetic field is of uniform intensity.

According to the invention, the mag-
netic flux is not kept uniform but is de-
liberately concentrated either near the
anode or in the region of the cathode.
This concentration is effected by placing
elements of high magnetic permeability
inside the tube near the electrodes in
question. In the Figure, A, B, C, D, E
represent different orbital paths which
the electrons can be forced to take
according as the magnetic control field
is concentrated near the anode or near
the cathode. F shows a cycle of nine
electronic oscillations of the form shown
in A, each rotating counter -clockwise;

orbits in a magnetron.

strongly to the stone. This phenomenon
is known as the Johnsen Rahbek effect,
and has already found various applica-
tions in wireless practice.

The effect is used in the present in-
vention to convert a varying voltage into
a corresponding variation of capacity.
The polished surfaces of two pieces of

G represents a five -cycle sequence of the
oscillations in B; whilst H shows, by
contrast, the path taken by the elec-
trons in a uniform magnetic held.

Marconi's Wireless 7'elegiaph Co;,.
Ltd. (assignees of E. G. Linder). Con-
vention date (U.S.A.) December 30th,
5937. No. 523329.

30 JANUARY, 1941.
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for a,
PERFECT
MATCH
This ONE type multi -range
transformer provides correct
matching with practically all
output valves from 2,000 to
zo,000 ohms (including Q.P.P.,
Class B. & P.P.) and speech coils
of 1. -to 16 ohms. Due to a special
system of series and parallel
windings, full efficiency is at-
tained almost irrespective of
tapping used.

GooDmnns muiti.range LIST 6/3 PRICE

REPIMEMENTOUTPUT TRANSFORMER.. Boxed completewith
instructions.

Write for full description and data chart with tapping instructions.
GOODMANS INDUSTRIES, LTD.,Lancelot Rd.,Wembley, Middx. Phone Wens. 4501.

:--,s4LAPP"

RATIOS:
127X IR:I 21:1 30:1
36:x* 48:x1 6o :r :

(*Centre tapped)

MAKERS OF HIGH-GRADE LOUDSPEAKERS

Here's the family's
-Ideal Wartime Gift-

MUSIC

15 114
Mug

aft '"`Neu,
vvoR

stintrER

Cabinet Models from 21 6.

Nothing can form a more usetu. or practi-
cal gift for the family these harassing days
than the means of conveniently enjoying
bright and cheery radio entertainment.
A famous Stentorian Extension Speaker
will make your radio instantly available
at any part of the home. The womenfolk
can listen -in whilst they work or take it
into their refuge room when the need
occurs. And you will readily appreciate
the brilliant rhproduction-it does justice
to the finest receiver. Thousand of
listeners are getting the fullest enjoyment
from radio by this means. Why not YOU?
To avoid possible disappointment you are
urged to place your order immediarely
with your local dealer.

StefflOriall
THE PERFECT EXTRA SPEAKER FOR ANY SET

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

Christmas -I- 1940

His Master's Voice send
Christmas Greetings to all
listeners.
We regret that present-
day conditions prevent a
liberal supply of new
" H. M. V. " models, but
we hope that with your
present radio and a good
supply of " His Master's
Voice" records, you will
succeed in having a

really enjoyable Christmas .

HIS MASTER'S VOICE
RADIO-RECORDS

The Gramophone Company Limited Hayes Middlesex

www.americanradiohistory.com
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CLASSIFIED ADVERTISEMENTS
THE CHARGE FOR ADVERTISEMENTS in

these columns is
12 words or less, 3/- and 3d. for every

additional word.
Each paragraph is charged separately and name

and address must be counted.
SERIES DISCOUNTS are allowed to Trade Adver-

tisers as follows on orders for consecutive insertions,
provided a contract is placed in advance, and in the
absence of fresh instructions the entire " copy
repeated from the previous issue : 3 consecutive
insertions, 5 per cent. ; 6 consecutive, 10 per cent. ;
12 consecutive, 15 per cent.

ADVERTISEMENTS for the February issue are
accepted up to First Post on Thursday, January 9th,
at the Head Offices of "The Wireless World,"
Dorset House, Stamford Street, London, 9.E.1, or one
day earlier at the Branch Offices, 8-10, Corporation
Street, Coventry ; Guildhall Buildings, Navigation
Street, Birmingham, 2 ; 260, Deansgate, Man-
chester, 3 ; 26s, Renfield Street, Glasgow, 0.2.

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following
issue unless accompanied by instructions to the
contrary. All advertisements in this section are
subject to prepayment.

cheques and Postal Orders sent in payment for
advertisements or deposits should be made payable to
TWEE & SONS Ltd., and crossed. Notes cannot be
traced if lost in transit. They must therefore be
regarded as being despatched at sender's risk.
Alternatively, they may be sent per registered post.

All letters relating to advertisements should quote
the number printed at the end of each advertise-
ment and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers' errors, although every care is taken to avoid
mistakes. They also retain the right to refuse or
withdraw advertisements at their discretion.

NEW RECEIVERS 'AND
AMPLIFIERS

Only, usual price £22.-Wireless World
2 R.F. Receiver with push-pull quality

amplifier, 10 valves, including tone control stage, 8
watts triode output, ideal for quality reproduction
from radio and gramophone; limited number.-Bakers
Selharst Radio, 75, Sussex Rd., South Croydon. [9344

£1.2/10

RECEIVERS AND AMPLIFIERS
SECOND-HAND, CLEARANCE. SURPLUS, ETC.

BEETIIOVEN
Baby Portable, as new, complete with

batteries and trickle charger; £4.-Hubble, 70,
Aldermanbury, E.C.2. [9341

1LIOWARD, Model 460, super receiver, 10 valve,
.11 with frequency monitor and speaker, as new;

£20.-Damson. Jeweller, ilalesworth. [9367

MIDWEST
(English make) 1939 Model, 6 -waveband,

9 valves, 10in. speaker, jack for phones, output
9 watts.-Box 2547, c/o The IVireless World. [9312

ANICRUPT Bargains.-Genuine offer; brand new
-LP 1939-40 fully guaranteed models, makers' sealed
cartons, at 25 to 40% off present prices; also port-
ables, midgets; send Oa2c1. stamp lists.-Radio Bar
gains, Dept. W.W., 261-3. Lichfield Rd., 4ston, Bir
mingliam, 6. 19362

Wanted
URPHY A50 and Peak Preselector.-2, Cliff Rd.

DA Gardens, Leeds, 6, [9324

MoCLURE
A.F.C.4 Feeder Unit or Similar, in per.

feet working order.-Hubble, 70, Aldermanbury,
[9342

ATANTED,
Guthman, McMurdo double regenerative

receiver; cash.-Lownds. The Cottage, Eakring.
Notts. [9358

SOUND
SALES Tri-channel Amp. (1939 or later),

excluding 346 amplifier and speaker; also wanted
Voigt corner horn (not home constructed), excluding
speaker unit.-Write 113, Ktngsfield Av., Harrow,
Middx. [9329

ARMSTRONG
A TIMELY SUGGESTION
Last month we told you how we were reluctantly
compelled to refuse many orders owing to difficulty in
obtaining raw material. The position, unfortunately
remains the same.
However, the old adage that " every cloud has a silver
lining" can happily be applied to owners of Armstrong
Chassis, as all models, irrespective of age and type, were
constructed with the best components obtainable.
Although the original lively performance may have
diminished somewhat after years of use, the skilled hands
of our Service Department can restore its vitality to the
same high standard as when it first left our works.
So if you think your Armstrong Chassis is not giving its
original performance, we invite you to send it to us for
examination, when we will send you a report and estimate
for any necessary work. This does not put you under
any obligation to us.
To readers who have a real need of a new wireless set,
we have a few of our latest EXP48 Chassis so favourably
reviewed in the October issue of "The Wireless World.',
Briefly, the specification is

SPECIAL OVERSEAS MODEL EXP48
8 -v.4 -BAND ALL -WAVE SUPERHET CHASSIS
(13-160m. continuous & normal Broadcast bands)

6 Watts Push -Pull Output.

^ f.dc.gre,- r **.'",s

When reviewing this Model " The Wireless World " said
they considered us far-sighted in providing "a really
good output stage for high quality reception from the
B.B.C. programmes." "The sensitivity is sufficient to
ensure reliable reception from every worthwhile station "
and they experienced " no difficulty in picking up American
stations." Further points were " the reproduction is
excellent, bass response is unrestricted and the general
balance is just right." "The price clearly does not
exploit any tendency of rising costs of materials and
labour."

Send for Illustrated Specification which
fully describes this chassis with prices, etc.

56SZ:ZW5,6 reetin0i35,45,4%54%%%
5%; 8 0 -WATT Model,

% Despite the havoc of war we want to wish you, in %
 all sincerity,

Erery lbappiness during z
56

trbe Coining pear 5k -C

% and to express our thanks for the loyal support %
j', and consideration you have shown during these

difficult times.

WiaZZZRCZAc%Z56ZAC56ZZAe,Z5kCZZ%ZZZ56
ARMSTRONG MANUFACTURING CO.
WARLTERS RD., HOLLOWAY, LONDON, N.T ENGLAND

'Phone: NORA 2213

complete.

For the convenience of private advertisers, letters,
other than circulars, etc.,., may be addressed to
numbers at " The Wireless World " Office. When this
is desired, the sum of of- to defray the cost of regis-
tration and to cover postage on replies must be added
to the advertisement charge, which must include the
Words Box 000, c/o " The Wireless World." All replies
should be addressed to the Box number shown in the
advertisement, c/o "The Wireless World," Dorset
House, Stamford Street, London, S.E.1. Remittances
should not be sent through the post to Box Numbers.

Dar DEPOSIT SYSTEM
Readers who hesitate to send money to advertisers

in these columns may deal in perfect safety by
availing themselves of our Deposit System. If the
money be deposited with " The Wireless World," both
parties are advised of its receipt, Notes and Money
Orders save time. Cheques she -mid be made payable
to Iliffe & Sons Ltd., and are acknowledged to seller
when Ie cleared."

The time allowed for decision is three days,
counting from receipt of goods, after which period,
if buyer decides not to retain goods, they must be
returned to sender. If a sale is effected, buyer
instructs us to remit amount to seller, but if not,
seller instructs us to return amount to depositor.
Carriage is paid by the buyer, but in the event of
no sale, and subject to there being no different
arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. Details of any arrangement made between
parties which does not concur with any of the above
conditions must be advised to us when the deposit is
made. For all transactions whether a sale is effected
or not a commission of 1 per cent. is charged on
and deducted from the amount deposited (minimum
charge 2/-). All deposit matters are dealt with by
Iliffe & Sons Ltd., Dorset House, Stamford Street,
London, S.E.I.

PUBLIC ADDRESS

VORTEXION P.A. Equipment.

IMITATED, but unequalled.

WE Invite You to a Demonstration.

A .C..20 I5 -20 -watt Amplifier, 38-18,000 cycles, hide -
pendent mike and gram., inputs and controls,

0.037 volts required to full load, output for 4, 7.5,,
and 15 ohms speakers, or to specification, inaudible
hum level, ready for use; 81J2 gns. complete.

C.P.
20 12 -volt Battery and A.C. mains Model, as

V used by R.A.P., output as above; 12 gns.
.0.-20, in portable case, with Collard motor, Piezo

2-1,- pick-up, etc., £14; C.P.20 ditto, £17/17.

50-"N.F.O,VIVe ggis..47aiger.ep6a0rlattrecalleirtsiolnsoil
anode screen and bias, with better than 4% regulation
level response, 20-25,000 cycles, excellent driver, driver
transformer, and output transformer matching 2-30
ohms impedance electronic mixing for mike and pick-
up, with tone control, complete with valve and plugs;
£17/10.
COMPLETE in Case, wills turntable, B.T.H. Piezo

pick-up and shielded microphone transformer;

with negative feed back; £25,

120- WA0TmTplileodel, with negative feed back; £40,

25 0 -VOLT 250 m.a. yul,litIra:aelveSpeaker, field
supply unit;

WEonarreryo.mpelces 4ed1Tolirough Rising Costs to Increase

ALL P.A. Accessories in Stock; trade supplied.

SEE Our Display Advertisement on page 27 (Edit.).

ArorvivoN;PE.011.:25r7lbT.h2e81.34r.oadway, Wimbiregtigi
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PATRIOTS ALL
In October and December
Our Odes on " Think " and " How "
Appealed to private users
To reduce their buying now
Of Chokes and Mains Transformers,
So that every one we make
Could serve a better purpose
As there's such a lot at stake.

So many firms have written us
Expressing consternation
Thinking we included them
In our appeal for abnegation.
Of course it's just the opposite
And what we want the most
Is to help the Nation's effort
To lay the Axis ghost.

So do not think we're overwhelmed.
Our production's swift and sure,
We can cope with still more orders
And can always find a cure
Should " indigestion " threaten
Through quantities being vast,
And despite wartime conditions
Deliveries are still fast.

We know that private customers,
However hard it sounds,
Appreciate that our appeal
Was on Patriotic grounds.
Free men we are and will remain
But this would be reversed
Unless we all with one accord
Put the Nation's welfare first.

* * a *
Our Bard demands this extra space
For a sound and happy reason
To wish you all Good Luck, Good Cheer
And Compliments of the Season I

A.M.I.E.E.

King's Bldgs., Dean Stanley St.,
LONDON S.W.1

Telephone ViCtoria 5035.

HEAYBERD
Manufacturers of

RECTIFYING EQUIPMENT
for all purposes

Although our output is practically
all for urgent war purposes we still
issue our lists of transformers and
rectifying equipment, which we
shah be pleased to send to you on
application, quoting Folio 6.

F. C. HEAYBERD & C°. LT.?
10 FINSBURY STREET, LONDON, E.C.2

Telephone : MET 7516 (5 lines).

Wireless
World

NEW MAINS EQUIPMENT

V
ITORTEXION Mains Transformers, chokes, etc., are

Y supplied to G.P.O., B.B.C., L.P.T.B.; why not
you?

WE are Compelled Through Rising Costs to Increase
our Prices by 10%.

ITORTEXION, Ltd., 257, The Broadway, Wimbledon,
London, S.W.19. 'Phone; Lib. 2814. [9233

NEW LOUD -SPEAKERS
BAKERS Brand New Surplus Speaker Bargains.

EVERY Music Lover Interested in Realistic Repro-
duction should write for free descriptive leaflet

now.

25' usual price permanent-Brandine1speaicomt. beau-
tifully finished cabinet in polished walnut.

L2/1 A; usual price £5. -Brand new super
-LI/ quality triple cone speaker, permanent

magnet model; exceptional bargain; limited number.

L1/12/6' usumaal magnet
red bnaeige pee;

tension speaker, in rexine covered cabinet, the ideal
extension speaker.
SECURE One CI These Exceptional Bargains Now.

B AKERS Triple Cone Conversions Will Immensely
improve Reproduction of Your Present Speaker.

(" For a few shillings you have converted a speaker
scheduled for the scrap heap into one worth pounds. -
W. E. Darby, Grad. I.E.E.") Write for details.
BAKERS SELIIURST RADIO, 751 Sussex Rd.. 6th.

Croydon. [9345

SECOND-HAND LOUD -SPEAKERS
0.00DMAN'S Junior, 15-20 watt amplifier,

PX25A's, new condition; offers.-" Woodlands;"
Clobowen, Osweatry. (9563

Wanted
HARTLEY-TURNER Loud Speakers, good condi-

tion; state price, type, energised or P.M. -Box
2553, c/o The Wireless Tr orld. (9351

SHORT-WAVE EQUIPMENT.
G5NI for Short Wave Equipment; largest stocks in

the country; communication receivers; National
agents; American and British Valves, etc. See adver-
tisement on page 12.-44, Holloway Head, Birming-
ham. [0531

Short-wave Receivers, famous for over
-ILL eight years; latest model one -valuer now avail.

able; complete kit of precision components, accessories,
full instructions, requiring" no soldering; only 16/-,
postage 6d.: illustrated catalogue free. -A. L. Bacchus,
109, Hartington Rd., S.W.8. 19322

Wanted
ROTARY Convertor for Short Waves, 100 D.C.-

230 A.C., approx. 100w. -Apply "B," c/o Innes,
Ltd., Cupar, Nile. [9327

CABINETS
A CABINET for Every Radio Purpose.

SURPLUS Cabinets (Undrilled) from Noted Make.
WE Have Hundreds in Stork (no Catalogues); send

measurements of chassis, etc., and say what
kind of cabinet required; stamp for reply.
INSPECTION Invited.
H. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.

Tel.: Pad. 5891. [9331

DYNAMOS, MOTORS, ETC.
ALL Types of Rotary Converters, electric motors,

battery chargers, petrol -electric generator sets,
etc., in stock, new and second-hand.
A .c. D.C. Conve-sion Units for Operating D.C. Re-

ceivers from A.C. Mains. 100 watts output.
E2 110 ; 150 watts output, £3110.
WARD, 46, Farringdon St., London, E.C.4. Tel.:

Holborn 9703. [0518

Wanted
WANTED, Rotary Converter, 50 volts D.C., con-

verting to 230 volts, 50 cycles A.C., output 460
watts to 600 watts. -Captain Scott, Quedgeley Court,
Gloucester. [9333

GRAMOPHONE MOTORS
Wanted

RECORD Changers, radiogram units, pick-ups, etc.,
new or second-hand; units also requiring repair

also purchased; states condition and make. -Box 2557,
c/o The Winless World. 19361

If yen have Resistances to
measure, Standard RESIST-
ANCE BOX guaranteed to
standard. 1,000 ohms, 4,300
ohms, 8,000 ohmS, 12,400
ohms. Cheap.
ELLIOTT & E.E. No. 108,
with moving -coil meter and
graded Rheo., 37/6. Silver -
town horizontal Galvos.
jewel pivots, 716. Volt and
Ammeters,

I R
in stock.

ANDe 0 H M -
METERS. Everahed Bridge
with decade res. box, 10,000
ohms. Meggers 100 volts.
250 volts and small MEG,

N.C.S. iMmer, 500 volts to 20 megs. Ev. Edg. Metrolum 250 volts
.01 to 10 megs. Silvertown Portable Test Bridge Set. Cheap.
FOCOMETER. Lena Calibrator for testing focal length of Less, with
microscope stand, fine adjustment. Cost £30. 25/10/,
ranuaansiETr.Rs. 8es/a. back of panel
illuminated. Skeleton type, 970 ohms D.C.
with plain scale and lin. needle, mica. Great
bargain at 3/9 post free. Bulgin Midgets and
Sifam, Ifin., 10 m/a, 816.
HIGH FREQ. Ammeters. Flat panel, 21In.
dial, Hot wire, 0-500 m/a, 7,6 ; 0 to 1 amp.,
10/- ; 0 to 2 amps., 12/6 ; 0 to 21 amps.,
12[6. 3in. dial ditto, 0-4 snaps., 21/-. Panel
4in. dial, 3 amps., £1110;-; 7in. dial, 5 to -

D.C.CURRENT RECORDERS, Chart liecouling
15 amps., £1/151-.

Ammeters, wall type, 0 to 5 amps., moving coil. Shunts to 50 a. range.
12 -hour drum clock, E5/10b-
DIX-MIPANTA VEST POCKET TESTER. Moving -iron multi -range
meter for A.C. or D.C. No projecting terminals. THREE ranges of
volts 0-7.5, 0-150, 0-300. In black bakelite case. 24in. by

Tin. OSLTLLOGRAPH TUBES, Ediawan, maw-.
OSCILLATORS. McLachlan Het. WM, 20 to 5,000 metres, £4.
Sullivan Screened Het. to 16.000 metres, 65/...
TESTERS FOR RADIO SERVICE. Inductance Bridge, Baldwin
Henlog 50 micro -H. to 20,000, 15/10/, Induction Micrometer,
Cambridge, Universal Model L, unipirot 0.120 meter shunts and AC,
gen., £8110!-. Capacitor Analyser, Rants, 1 mid, to 70 mfds., 60
ohms to 2 meg. and power factor, cheap. Cap. -Res. Radiometers,
.0001 mf. to 25 mfds., 20 ohms to 4 mega., £41/10/.. Cap. -Ohmmeter,
range .0001 mf. to 10 mids., .01 to 1 meg., need adjust.
mu. GENE. AND OSCILLATORS. Radiolab Ev. Edgcumbe Modulated
R.F. 3 -piece Oscillator, 5 ranges 10/5,000 metres. Ditto, Type 3,
175 to 3,000 metres, m new. Triumph Sig. Gen., 100 to 3,000kc. and
3 to 74 megacycles, E7/10/-. Chicago Oscillator, Webber, 50 ke. to
60 me., as new, £12. Trimeasy Pye Oscillator, 12 to 3,000 metres,
in 5 ranges. Ganging Oscillator, Cossor, 10 ke. to 20 Me., as new, £1L
VALVE ANALYSERS, Etc. Weston Selective, Model E665,
volts 511,000 v., m/a k to 500 at 1,000 o.p.v., for 4.5, 7 and 9 pin
valves, £13 for a twenty-g-uinea set. Er. Edgcumbe D.C. Multi,
5 m/a to 500 amps., 150 miv to 600 volts, portable, £8. Emicol
3 -meter Valve Tester, volts, m/a and ohms, valve bases, etc., needs
repair, cheap. Met -Vick A.C. Watt -Hr. Meter, 250/500 v., 1 to 100
amps.. 120 r.p.m.. integrating, 60/-. Huntington Texiloscope 351..
SITREME PORTABLE VALVE ANALYSER. BIT, with 2 -scale
may. coil meter, with rectifier for A.C., drilled and lilted panel in ease,
range switch, etc.. 45/-, makes an 8 -guinea set.
D.C. to A.C. ROTARY CONVERTERS. For A.C. Radio on
mains. 230 v. A.G. output with filter, in silence cabinet. 12 volts,
100 volts, 230 volts in stock at bargain prices, as illus. Other sizes

in stork; 50 watts, 180 watts and
440 watts, all in new condition.
Midget A.C. Rotary Converters for
small 50 cycle 230 v. output from
D.C. 130 v. mains, 7 watt P.M.
model, 27/6 only. Specially com-

pact lightweight 15 watt
D.C./A.C. 230 v. Cheap, 55/-
D.C./D.C. PORTABLE
MOTOR GEES., for H.T.,
6 v. input 500 v. 25/30 m/a,
output, 57/6. 6 v. to 400 v.
75 m/a, 62/6. 12 v. to 1,000v.
75 mi., 65/-. 25 v. to

1.400 r. 1 amp., f.51101-. 2 kWh Set, 200,,v. D.C. coupled to 5,000
volt 1 amp. D.C. Gen., £15.
DYNAMO BARGAIN. 100 volts I amp. D.C. shunt, ball -B. "Croydon,"
1510., bin. z. 12/6 earr. free.
INVERTERS. Crypto 440 watt M.G. input 230 v. 50 cycles to D.C.
220 v. 2 amps. Starter and Volt Regulator, E8/151-. Smaller set,
A.C. 220 v. to D.C. 300 v. 1 amp., 60/-. Sets for Battery C '
Big set for 200 cells and 8 car batteries on 230 v. A.
complete £15. Cost double. 21 kW. set for 500 cells, £35.
MOTOR GENERATORS. D.C./D.C. 120 v. D.C. to 14 v. 30 amps.,
£9. 220 v. to 16 v. 5 a., £5. Many other sizes in stock..

Send 2d. stamp for latest Bargains List "W."
Stomped envelope must be sent for all answers to enquiries.
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ELECTRADIX
HIGH-GRADE UNIPIVOT INSTRUMENTS far Lab. Model K, 60-0-60
scale with thermo attachment. Two Type K ditto, mahogany ease.
Cambridge Induction Micrometer Unipivot, Model L, mirror scale
0-120, two shunts and vibrator, E7/101-.
PORTABLE SUB -STANDARD MOVING COIL DIETER8, mirror scale,
volt -ammeters. Weston & Nalder, 5iin. Sector, table, 60/-.
5.0.5 a., reads to 1/10 amp., in screened case, Tin. x Tin. x
unused, 50',
MIRROR SALVOS, Reflecting Beam, by Paul Gambrell, Sullivan and
Tinsley, 23/10/, Standard Res. Boxes and Unwer. Shunts.
2/In. panel Electrostatic Meters to 2,000 volts, £2. 8in. dial, 6,000
volts, £4,101, 12,000 volts Er. Edg. Lab. type, E5/101-, or Pair
for 2 phases, £10. X -Ray type, 60,000 volts, £4110/-. Two Labora-
tory Table " Kelvin" Electrostatic Voltmeters, 100 to 600 volts,
large scale 701,

-AMMETERS. Weston Model 254. Central zero 1 to 15 amps., polar
D.C., lush panel, Ilia. ; Bale price 9/-, Weston, 0 to 30 m/a.,
Rev. Coil Milliammeters, Hoyt OR Rev. Coil Milliammeters,
25-0-25 mia.,

P.O. BRIDGE RES
a. to 8,000 ohms by'

0 ohm steps,

ELECTRADIX RADIOS
218, Upper Thames Street, London, E.C.4

Telephone: Central 4611

www.americanradiohistory.com
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No overheating with
Solon aferitk Soldering

Overheated irons need filing and
retinning ; a laborious or trouble-
some job-cut it out by using a
SOLON. With Solon Electric
Soldering, in 4 minutes, the bit
gets to the correct heat and stays
there I-just as long as you need
it ; 15 hours' use takes only I unit.
No flame-no dirt. The constant
heat, at the point, makes the
solder run sweetly; sweats it right
into the joint; gives you a strong
neat job.

Made for following standard
voltages :-200/220 230/250.

$0L0141
lecttic

SOLDERING IRON

Handyman model
supplied complete
with Resin -Cored
Solder, Flex and
Lamp Ca /4,
Adaptor QV/

Solon Resin -Cored
Sol- in D.
der via, per reel.

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.
(Dept. 24/E), Engineering Sales Dept., Milton Court,

WESTCOTT, DORKING, SURREY.

Joining
theR.A.F.?

If you intend to join any section of the
Services in which a knowledge of the
Morse Code is required you can become
a skilled W/T Operator by taking a

CANDLER CODE COURSE
There are courses for beginners and
also for those who desire to consider-
ably increase their w.p.m. speeds.

in the " BOOK OF FACTS," which will be sent FREE on
request, full information is given concerning the subjects
covered by all Candler Courses.
There's no royal road to learning-but there IS a quick,
sure way to genuine CODE skill. Thousands of Candler
Trained Operators, including many in the Services, have
proved the value of this truly remarkable system of Code
Instruction.
J. Clarricoats, Sec., Radio Society of Great
Britain-says: "I regard the Candler System as being
the most important system of its kind and already large
numbers of Members of the Radio Society of Great Britain
have intimated to me that they are studying the course of
instruction with a view to preparing themselves for service
in one branch or another of H.M. Forces."

Courses supplied on cash or monthly payment terms.COUPON"- - -
I Please send me a Free Copy of Candler " Book of Facts'

NAME

I ADDRESS

1

I Post in Id. unsealed envelope to London Manager
CANDLER SYSTEM CO. (Room SSW.), I2I

Kingsway, London, W.C.2. I
Candler System Co., Asheville, North Carolina, U.S.A.
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RECORDING EQUIPMENT
Wanted

Saja and other makes of recording equipmentV Of studio standard required: highest price. mad.
-Box 2555, cio The Wirettee. World. f9367

VALVES
METROPOLITAN RADIO SERVICE.-American

-a-IL Valves, in ail types, trade supplied. -1021, Finch -
ley Rd., NAVAL Speedwell 3000. [0436

ACCUMULATORS
50 Radio Accumulators at Half Price! Slightly

used but in perfect condition; £6.-Box 2554,
c/o The Wireless World, [9352

METERS, ETC.
Wanted

FERRANTI
2%in. Flush 1 m.a. Moving Coil Meter,

or ally other good make. -5, Bank Rd., Biggles-
wade, Beds. [9366

TEST EQUIPMENT
Wanted

EVERETT EDGCUMBE 1940 All Purpose Tester,
No. 40.-71, Windsor Lane, Burnham, Bucks.

[9337

REPAIRS AND SERVICE
GUARANTEED Repairs, any transformers, choke,

motor armature, converter, dynamo, etc.; keenest
prices' immediate quotation, prompt, dependable ser-
vice.-See below.

L.T.P. (LONDON TRANSFORMER PRODUCTS,
Ltd.), Willesden, N.W.10. Willesden 6486 (3

lines). [9221

EPOCIL-Diaphragnis for all models, guaranteed 12
months, as supplied to G.P.O., Gaumont-British,

etc.-" R.E.O.S.," Crown Bt., Reading. 'Phone: 2796,
day or night. [9354

ATAINS Transformer Service, repairs, rewinds, or
ita- construction to specification of any type, cora-

.petitive prices and prompt service.-Sturdy Electric
Co., Dipton, Newcastle on Tyne. [0516

QERVICE with a Smile."-Repairers of all types
Li of British and American receivers; coil rewinds;

American valves, spares, line cords.-F.R.I., Ltd., 22,
Rowland St., W.1. Museum 5675. [8934

METROPOLITAN RADIO SERVICE.-Guaranteed
repairs to American and British receivers;

American valves, condensers, volume controls, linecord
resistances, Majestic I.F. transformers, and rewinds,
trade supplied. -1021, Finchley Rd., NAVAL Speed-
well 3000. [0435

PATENTS FOR SALE

THE
Proprietor of British Patent No. 290,642, re-

lating to " Improvements in radio telephone sig-
nalling," is desirous of entering into negotiations with
one or more firms in Great Britain for the purpose of
exploiting the invention either by the sale of the
Patent Rights or by the grant of Licences on reason-
able terms. Interested parties who desire further
particulars should apply to Albert L. Mond and
Thiemann, of 14-18, Holborn, London, RCA. [9325

THE Owner of British Patent No. 469,498, relating
to " Improvements in or relating to Phono-

graphs," is desirous of entering into negotiations with
one or more firms in Great Britain for the purpose
of exploiting the invention either by the sale of the
Patent Rights or by the grant of Licences on reason.
able terms.-Interested parties who desire further par-
ticulars should apply to Albert L. Mond and Tine-
mann, of 14-18, Holborn, London, E.C.1. [9326

COMPONENTS
SECOND-HAND CLEARANCE, SURPLUS, ETC.,
PREMIER RADIO.

PLEASE See Our Displayed Advertisement 0408r81
page 5.

SOUTHERN RADIO'S Wireless Bargains.

ALL Goods Previously Advertised Still Available.

SOUTHERN RADIO. 46, Lisle St., London, [rig

FEgeReA. N4T8I A.F.SC., definitely
hsulmneew; 16 / 6191)3ost

TROPHY Three, complete set coils, guaranteed-II-per-fect; £2 / 17 / 6.-Hobley, 109. Drive, Welling-
borough. [9347

JANUARY, 1941.

VIBRAPACKS
PERFECT PORTABLE

POWER
British -made Vibrator Power Supply
Units employing the W 0 R L -
FAMOUS " MALLORY" VIBRATORS
OUTPUTS of up to 30 watts from either
6 volt or 12 volt battery supply.
EFFICIENCY as high as 70% including
rectification.
LIFE. Masteradio-Mallory Vibrators mean
longer life. Longer life means LOWEST
COST PER HOUR ACTUAL USE.
DEPENDABILITY. In Masteradio-Mallory
Vibrapacks the Vibrator is working under
ideal conditions, thus ensuring utmost
dependability.

Used by the War Office, Air Ministry, G

Let our Technical Dept. solve your portable
power problems, Write for details:

MASTERADIO Ltd.
(Dept. W. W.) Vibrant Works,

RI,CKMANSWORTH ROAD,
WATFORD, HERTS.

'Grams : Mastiota, Watford. 'Phone: Watford 9885.

GREENWOOD

-.WARD.
AC/DC ROTARY
CONVERTERS

for operating P.A. Amplifiers, Radio
Receivers, etc.

WE ALSO MANUFACTURE
DC/DC ROTARY TRANSFORMERS, SMALL
ALTERNATORS, SMALL DC MOTORS,
H.T. GENERATORS, MAINS TRANSFOR-
MERS up to 10 k.v.a, PETROL ELECTRIC
generator sets up to 50 k.v.a. BATTERY
CHARGERS for private and industrial use, and are
fully equipped for general small engineering work.
Full detailsof any of the above upon request.

Export enquiries invited.
CHAS. F. WARD

46, FARRINGDON. ST., LONDON, E.C.4
Telephone: Holborn 9703. Works: Bow, B.

www.americanradiohistory.com
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COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

ADIO CLEARANCE, Ltd. -Owing to bomb damage
It have taken now premises at 95, High Holborn,
17.0.1, where all orders will be executed with our
Lanai. promptness.
ILL -WAVE Superhet Chassis, 5 -valve A.C., latest

Mullard valves, T.11.4B., V.P.4B.,
'en.A.4, L.W. 4/350v. Ranges: short-wave, 16-48
series; medium wave, 200-560 metres; long -wave, 800-
,200 metres. Size of chassis, 141/,in. long, 74in.Jeep; height overall, Controls : Tuning at aide,
olume cii/off at side, wavechange, provision for pick -
us. Complete with valves, £417/6 each.

Offer. -Ready in 7 days, 200 only, 5 -valve
A.G./D.C. sets, 3 wave -bands, complete in attrac-

ive cabinet, size 14in.:(21n./.6fia., ready to plug in;
ist price £8/8, our price £41916 each.
>V. Output Pentode Valves, 5- or 4 -pin, side terminal,

unboxed; 2/11 each.
LISSEN 2V, Screen -grid Valves, S.G.2V.; 4/6 each.

L ISSEN 2V. Battery Pentodes, 4 -pin, side terminals,
P.T.2A.; 4/11 each.

LISSEN Rectifier Valve U650; 2/11 each.

ULTRA Short and Short-wave Choke, Linen Hi -Q.,
inductance 100 microhenries, boxed; list 21-

ach, our price 1/- each.
ULTRA Short and Short-wave Double Wound Low -

resistance Choke, Lissen Hi -Q., resistance less
han 0.05 ohms, boxed; list 2/6 each, our price 1/3
ach.
L OW -LOSS Ceramic Valve Holders, Lissen Hi -Q.,

baseboard and chassis 7 -pin; 1/- each.
t/rANSBRIDGE Type Condensers, Lissen 250
T-1- D.C. working, moulded cast with feet, 1 mfd.;
d. each.
LOW -LOSS Short-wave Variable Condensers, Ceramic

insulation, brass vanes, Lissen minimum
apacity, 5 microfarads, two types, boxed, with knobs,
60 mmtd., list 7/6 each, our price 3/- each; 20
mad., list 5/6, our price 2/6 each.
rip OTARY Coil units. Lissen Hi -Q., 4 -band from
1-13, 4.3-91 metres, can be selected by turn of knob,
iith circuit, boxed; list 15/6. our price 6/11 each.
P USH-PUT,L Switches, Lissen 2 point, 4d. each;

3 point, 6d. each.
ITAXLEY Type Switches, 4 -pole. 3 -way, 9d. each;
I. Yaxley type switches, 4 bank, 2/6 each.
4 MERICAN Line Cords, with fittings, 3/6 each;
1 3 -way American line cords, 450 ohms resistance,
/6 each.

OLA P.M. Speakers, latest model, cone, with
power and pentode transformer,.boied; 15/- each.

kir AGNAVOX 10in. Energised Speaker, field resist-
- ance 3,000 ohms, with transformer; 12/6 each.
r-ILOCK-FACED Dials, 5.in.x 31,QE., with printed
L." 3 -wave scale and escutcheon; 2/6 each.

TRAIGHT Line 3 Waveband Dials; 1/11 each.

LTAINS Transformers, G.E.C. American windings,
N.1 350-0-350v., 65 m.a., 6.3v., 2.5 amps., suitable
n replacements in G.E.C. models; 6/6 each.

AINS Transformers, Wearite, P.C.1 250-0-250v.
 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11 each;
;.C.2, 350-0-350v. 120 m.a., 4v. 2.5 amps.. 4v. 4 amps.,
2/6 each; R.C.3, 350-0-350v. 150 m.a., 4v. 2.5 amps.,
v. 2 amps., 4v. 5 amps., 15/- each; R.C.4, 500-0-500v.
50 m.a., 4v. 2 amps., 4v. 2 amps., 4v. 2.5 amps.,
v. 5.6 amps., 21/- each; R.C.5 100 watt auto trans-
umer, 100-110v., 200-250v. reversible. 12/6 each;
II above transformers 200-250v. tapped primaries;
;.C.D. drop through type capped, 350-350v. 100 m.a.,
v. 2 amps., 6.3v. 5 amps., 10/6 each.
-tflASS18 Mounting Valve Holders, American 4-5-6-J 7 -pin, 4d. each; Octal, 6d. each; Loctal, 10d.
sch.
iTALVE fielders, Celestion, 5- and 7 -pin chassis

type, 4d. each; baseboard type, 5 -pin, 2d. each.
-,TOUTTAIE Controls, Centralab, spindles, length 211 -in.,
r with switch, 100.000, 250,000, 500,000 and 1
leg., 2/11 each; Centralab 1 meg. volume controls,
ith switch, Vit.in. spindle, 2/- each.
;TOLUME Controls, C.T.S., wire wound, 5 watt, 500,

1,000 and 10,000 ohms; 2/6 each.
D#OTIIETtMEL Junior Pick-up, Piezo electric model,

with rest, brand new, boxed; 21/- each.
3RESS-BUTTON Unita-Size of unit., 6in.x6in.x

2fn., complete with six press buttons and capaci-
dors ; 4/11 each.
0 -WAY Push-button Switches, 1/6 each; 11 -way

-Ad push-button switches, 1/6 each; 6 -way push-
utton switches, 1/- each.
1PEAKER Cabinets, suitable for 8in.. speaker; 4/6

each.
(This advertisement continued in column three.)

GALPINS
LECTRICAL STORE

75, LEE HIGH ROAD, LEWISHAM
LONDON, &L13

Telephone: LEE GREEN 5240
Terms : Cash with Order

ELECTRIC LIGHT CHECK METERS, small, late type,
well-known makers, in good condition, electrically guaran-
teed for 200/250 volts 50 cy. 1 phase A.C:mains. 5 amp.
type, 6/- ; 10 amp., 716 ; 20 amp. 9/- each. Post 1/ -
on all types.
" CRYPTO " SHUNT WOUND DYNAMO, 10 volts 10 amps.,
1,900 r.p.m., in good condition, 65/-, carriage forward.
" CROSSLEY " APPROX. 1 H.P. GAS ENGINE, tube
ignition, in good condition, 65/-, carriage forward.
D.C. ELECTRIC LIGHT CHECK METERS, 200/250 volts
5 and 10 amps., 4/6 each, post 1/- (in new condition).
PHILIPS HIGH VOLTAGE CONDENSERS. Infd. at
4,000 volt working, 5/6 each, carriage paid.
REGULATORS, STARTERS AND LARGE DIMMER
RESISTANCES. Stud Switch -arm type. State wants.
SWITCHBOARD VOLT AND AMPMETERS MOVING
COIL AND MOVING IRON. All first-class makers. Please
state requirements.
TEN LINE CORDLESS TELEPHONE PORTABLE EX-
CHANGE BOARD, complete with calling generator in
new condition, £6/10/-, carriage forward.
EX R.A.F. GLASS ACCUMULATOR TANKS, 5x5x8in.,
new and unused, 3/6 each, post 1/-.
EX R.A.F. SWITCH PANEL, with case (new), fitted 6 small
knife switches, leads, cords and cleats, complete in wood
case, 2/6 each, poi( 6d.
EX R.A.F. NEW NECO MOTOR BLOWER, 100 volt motor,
shunt wound, 1,800 r.p.m., ball bearing, fitted to Cyclone
fan, 41 -in. inlet Sin. outlet, massive aluminium casing
11in. dia., new and unused, 55/- each, carriage 4/-.
SMALL ELECTRIC ROTARY CONVERTOR, 110 volts
D.C. input, 10 volts at 30 amps. output. Useful for
garage charging, 55/-, carriage forward.
D.C. MOTOR BLOWERS, tin. inlet and outlet. Aluminium
body, laminated field, ideal for dug -out ventilation.
100 volt, 25!-.
X-RAY TUBES by well-known makers, Tin. bulb Tungsten
Targets, 15/- each, carriage forward.
HIGH -VOLTAGE TRANSFORMERS useful for all test
work, or television. Input 200/240 volts, output 5,000
and 7,000 volts, 6/6 each, post 1/-.
VOLTAGE CHANGING TRANSFORMERS (Auto Wound),
100/110 to 200/240 v or vice versa, fully guaranteed,
1,000 watts, 60/- ; 2,500 watts, 110/-.
DUG -OUT LAMPS, Ex R.A.F., solid brass construction,
glass dome, complete with 12 -volt bulb (any bulb can be
fitted), wall fitting, 3/- each, post 60. ; Ditto, wing type,
as new, 2/6, post fid.
DUG -OUT LAMPS, Ex R.A.F., porthole type, or can be
bracket fitted, glass dome, three colour fitting, white, red
or green, solid brass construction, Gin. dia., complete with
bulb; any size bulb can be fitted. Price 5/-, post 6d,
1 kW. TRANSFORMER, 100 v. input at 100 cycles, output
10,000 volts centre tapped, price 30/-, carriage forward.
EX R.A.F. AUTOMATIC CHARGING CUT OUTS AND
VOLTAGE REGULATORS, to suit any dynamo up to
20 volts at 15 amps., fully adjustable, wiring instructions,
complete in metal case. Price 3/6, p9st 9d.
DOUGLAS ENGINE, 2/( n.p., special air cooling, twin, on
alli bedplate, portable, complete with petrol tanks and in
perfect working order, suitable for pumping, lighting,
etc. price' £10.
B.T.H. LIGHTWEIGHT HEADPHONES, 4,000 ohms,
headbands damaged, phones guaranteed, 5/- per pair.
Post free.
DYNAMOS, all shunt wound and fully guaranteed, 50/75 v.-
15 a., 66/10,- ; S0/75 v.-25 a., 88/10/- ; 50 -volt -30 a.,
28/10/-. All carriage forward.

8-10 WATT AMPLIFIER for public address work, 11040v.
mains, Mo values, using 2 P X 4's in push-pull, 35,'- each.
carriage 2/-.
LARGE D.C. CIRCUIT BREAKER, as new, 4 -pole, 100
amps., price £5, carriage forward.
SWITCHBOARD, lightweight, suitable for portable set,
fitted a pair of meters, Everett Edecumbe, flush fitting,
31in. dia., reading 0-150 v. and 0-50 a., moving coil, 5
double -pole knife switches, etc., £5, carriage forward.
25 -VOLT D.C. MOTOR, maker " Crompton," 4 h.p., ball
hearing, in perfect order, £3, carriage forward.
DITTO, on iron bedplate, but fitted with large reduction
gear and rope dnim, £5, carriage forward.
110 -VOLT D.C. MOTOR, totally enclosed, rated at 8 amps.,
ball bearing, in new condition, make good slow -speed
dynamo, 12/5/-, carriage forward.
MARGIN REFLECTING MIRRORS for spotlight work,
price 51-, post 6d.
CROMPTON MILLIAMPMETER, 8in. dia., lin. scale,
moving coil reading 0-15 mja, as new, 83/10/-.
BAKER 20 -WATT MOVING -COIL SPEAKER, complete
with metal rectifier and universal transformer, 82,10/-,
carriage forward.
GUNMETAL PULLEYS, Tin. diameter, to take lin. dia.
rope, complete with rope guard and hook, 7/6 each, post 17...

COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS,' 'ETC.

(This advertisement continued from first column..,
SET Cabinets, various sizes; callers only, 4/- each.

ESISTANCES, 1.1: watt, 14-% and 1 meg. only;- 1/6 dozen.
DR.204,-G5AesZacesi Irpsal mirsoefs,5totot re -
standard for Pye, Lissen, 'Ever -Ready, etc.; 3/- each.
PUSH -BACK Connecting Wire; Id. per yard.

1 OFT. Coils Connecting Wire, glazed; 4d. each.

DUAL Capacitates, 300x600; 4d. each.

I.E. Transformers, 465 k.c. in F)/jin. cans; 2/6 each.

COIL Kit, for superhet circuit, including 2 -gang
straight condenser, aerial coil assembly, oscillator

coil assembly and 2 465 k.c. I.F. transformers, with
circuit diagram; 8/11 each.
PILOT Lamps, 6.3, 0.3 amp.; 6d. each.

PLESSEY Single Gang 0.0005 Variable Condensers;
1/11 each.

T.C.C. 8 mfd. 150v. Tubular Electrolytics; 1/6 each.

T16x8 mfd. 350v. Wkg. Tubular Electrolytics;
-IL 2/6 each.

I. Wire -end Bias Electrolytics, 50 mfd., 12v.;
-I-a 1'6 each.
Yr UBULARS, wire -end, non -inductive paper eon-

densers, all sizes up to 0.1; 5d. each, 4/9 per
dozen.

I. 8x8 mfd., 440r. working, cardboard electro-
lytic& 3/6 each; ditto, 16x8 mfd. 4/6 each;

ditto, 8 mid. tubulars, 2/- each; ditto, 4 sold. tubulars,
lig each; ditto. 2 mfd. tubulars, 1/3 each; ditto,
8 mfd. cans., 2/11 each.

HUNTS Cardboard Wire -end 8 mfd.x8 mfd.x8 mid.,
450v. wkg., 2 negatives; 3/11 each.

CONDENSERS. -0.0005 twin, 1/3 each; triple, 1/9
each.

LISSEN Mica Condensers, our assortment; 2/- dozen.

RAYTHEON Valves, first grade, largest stockists,
all types stocked, including glass series, glass octal

series, metal series, bantam series, single -ended metal
series and- resistance tubes; all at most competitive
prices; send for lists.

AL Orders Must Include Sufficient Postage to Cover.
Hours of business : Week -days 9-4, Saturdays 9-1

p.m. Please write your name and address in block
Letters. We cannot undertake to answer enquiries
unless full postage included (21W..).

RADIO CLEARANCE, Ltd., 95, High Holborn,
London, W.0.1. [9368

COMPONENTS at Scrap Prices; state needs. -A. A.
Agency, Bridge of Allan, 8cotland. f9360

ITAUXHALL.-Rola Sin. P.M. speakers. 14/9; gin.
energised 1,500 ohm, 12/6, with transformers.

ITAUXHALL.-Ironeored tuning coils on base, ter -
switch, 3 -gang bandpass, 19/6; volume

controls, 2/3, with switch 3/--
AUXIIALL.-Electrolytic condensers, 8 mid. 500v.

2,--, 8 8 mfd. 500v. 3/6; Niclet L.F. trans-
formers, 5;9.

AUXIIALL UTILITIES, 1'63a, Strand, London,
W.C.2. Postage extra orders under 3/-; id.

stamp for list. [9356

T. Metal Rectifiers, 12v. 1 ampere, with circuit,
4/6; transformers for same, 10/6; crystal micro-

phones, famous maker, a beautiful mike, R2/12/6;
tubes, firsts, sealed boxes, 75, 42. 80, 4/3. --Cham-
pion, 42, Hewitt Rd., London, N.W.3. [9365

HAYNES 2 H.P. Tuner, 1937 model, recently re -
valved. 130/-; mains transformers, Partridge,

350-120, new, 21/-; Rich and Burtly 350.0 .350
120 m.s., 4v. 2.5a. 4v. 6a, 4v. la, 4v. la, 35/-;
chokes, Sound Sales, 1011. 118 ohms. 270 ma.
Varley 2011 500 ohms. 100ma, 6/6; Varley 14-2811
260 ohms. 115 ma, 17/6; Ferranti speaker, M.1.
P.M., 37/ 6. -Williamson, 30, Malvern Avenue, Flix-
ton, Lanes. [9364

COULPTIONE Radio, Ness Longton, Preston.-
. Prompt personal attention. All goods brand new.

Tungsram valves; gu aro nt red American valves, 5/9;
Octal, 6/9; Cosmocord crystal pickups. 22/6; Rola 012
2,500 ohms, with transformer, 57/6; 10in. Rola P.M.,
with transformer, 22/6; 8in, Rola P.M., 15/6; Good -
Mans 8in P.M. Universal transformer, 16/6 Plessey
848 mid. aluminium can, 525 volt, 313; Airmaster 8 -
valve 4 -waveband. push-pull chassis, with speaker.
£10/10. Stamp for 1941 list just printed. 19339
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A NEW YEAR'S
OPPORTUNITY
For Gramophone or Microphone use

in the Home, Office or Factory,
This Modern Streamlined 5 -watt, 4 -Valve
A.C. AMPLIFIER CHASSIS

is an outstanding bargain.

Two Triodes in output stage. 1 -11 -GAIN Screened
Grid L.F. stage. Designed for energised M.C.Speaker
may be adapted for P.M. Speaker by using field
replacement choke. Limited supplies only of this
unrepeatable offer. Price, in- £3 . 5 . 0eluding valves
Energised Speaker to suit, 15/-.

MICROPHONES : Heavy duty, double but-
ton type. Chromium -plated case. Gold-plated
electrodes. High output. Good Quality. With
mounting clips and springs, f 1.15.0. Transformers
for same, 7/6.
COMPLETE MOTOR -DRIVE TUNING
ASSEMBLY. Including 2 -gang .0005 condenser,
tuning motor with muting switch and homing
commutator and station selector. With 8 -Button
push-button switch, 25/-. Full details supplied.
SMALL REVERSIBLE A.C. MOTORS (as used
for motor tuning). 25-30 volts A.C. Built-in
reduction gear spindle. Speed about 60 r.p.m. A
first-class job with hundreds of applications, 6/6.
AUDAK PICK-UP HEAD. High resistance
coil, 6/6.
AUDAK CUTTING HEADS (Heavy duty).
3-5 ohm coil. High quality instrument, 17/6.
B.T.H. CAPACITATOR GRAMOPHONE
MOTORS, with 5 -inch Turntable, 100-250 volts,
22/6; an unusual Bargain
SINGLE EARPIECES, with flexible metal
sheathing, chrome plated, 2'6.

B.T.H. HEAVY DUTY RECORDING
MOTORS. 79 r.p.m capacitator type, 220 volts
A.C., 50 cycles. Weight 7 lbs. Without Turn-
table, L2.2.0.
ELECTRO-MAGNETIC COUNTERS. Useful
for innumerable purposes, 5/6.

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

'Phone: GERrard 2969.
a)

CABINETS
for

RADIO AND RADIO INSTRUMENTS
In Wood, Metal, Rexine, etc.

Details of Radio Cases for the Home
will be forwarded on receipt of 21d.

in stamps.

LOCKWOOD & CO. (Dept. W.)
65 LOWLANDS ROAD, HARROW,

MIDDLESEX
'Phone: BYRON 1818

Wireless
World

COMPONENTS -SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

G. A. RYALL, " Arnehurst," Marsh Lace. Taplow,
Bucks (late Ryalls Radio of London), offers radio

goods, all new, unless otherwise stated. Post free.
Minimum orders 1/3, please.

BOLA 10in. 2,000 ohm Energised Speakers, pentode
transformers, with over 11 yards 3 -way rubber

cable with 5 -pin plug, with 4 -prong winder, in portable
rexine carrying case, leather handle, brown finish,
nickel plated corners. Note, speaker aperture is 8in.
only, made for Pathe tine outfit, in original wrap-
pings, size 161/2 square, 71,Zin. deep; 17/9 each.

SPEAKER Only, as above, 9/6; cable and plug only,
as above, 2/9; case with cable holder, as above,

7 / 9.

AMPLIFIER Chassis Complete, ex the Pathescope
tine outfit, contains the two mains transformers

as below, two Hunts 8 mf 500v. Mansbridge 2x1 mi.,
pair low voltage cathode condensers, group board with
resistances as below. Toggle switch, T.C.C. 0.01, two
Erie resistances, 5 -pin socket for speaker, fully wired,
with mains leads and double adaptor, flat pancake -type
chassis (SG as LF valve, pentode output., rectifier),
gram. input socket, three valve helders, less valves;
18/6 the lot, carriage paid.

MAINS Transformers, made by Standard Telephones
for Pathe amplifier, input 110-250v. A.O., out-

puts 350-0-350v. 120 ma.. ay. 21/2 amp., 4v. 4-5a.,
special heavy primary, used as 250w. Auto trios. for
other items below; can be used as 300w. auto trans-
former, drop through type size, 5:1x4rgx2in. deep;
10/9 each, used, as now.

Induction Motors, fitted with fan -cooling, 1,500A revs, one -tenth horse power, 110v., for use with
above transformer, supplied 8 mf. paper block con-
denser, as used motors fitted 4 -pin plug; 14/9, used,
as new.

A.C. Transformer, input 110v., for use with above
. transformer, secondaries 10v. and 20v. at 5 amps

and 8 amps; 4/9.

SIX -WAY Group Boards, with insulation sheet, for
mounting, complete with 6 resistances, 1,200 lbw.,

500 1w. 4,700 lvt., 1,200 lw., 10,000 3w., 100,000
;2w.; 1/6 each.

R.C.C.
Units on Small Paxolin Panel, comprise

T.C.O. 0.01 mica condenser, 0.15 non -inductive
tubular, 2 meg and 4 meg. 1h -watt resistances; two
for lie.

CELESTION Speakers, 600 ohm field with push-pull
transformer, with 5 -pin plug, 10in. cone, 9/6;

Celestion 700 olul speakers, with pentode transformers,
heavy magnet type, 1016; all above have loin, cones.

ELESTION 10in. Speakers, less transformers, with
 4 -pin Octal plug, fields 1.500 ohms, special curved
(exponential type) cones, good bass response; 7/9 each;
all have normal speech coils about 2 ohms.

MAGNAVOX 152 Speakers, less transformers. 2,250,
-IL 3,000 ohm, 7/9 each; Magnavox 1,000 ohm

special type with ringed cone, less transformer, 8/9
each; the above are mostly rated to handle 8 watts, all
are new oddments purchased from Messrs. Celestion.

NOTE. -All above speakers are energised types, and
not permanent magnet., of which we have none

to offer at present, and are not suitable for use as
extension speakers, unless suitably energised.

B LOCKS Containing Two Large Capacity Mans -
bridge Condensers, low voltage for cathode by-

pass, inverted chassis type; 1/6 each.

A MEXICAN Valves, sets three, 2 -volt American
.L-3- bases, 1A4 VM/HFP, 1B4 HFP, 2101 1/2 -watt
output Pentode; 6/6 the set of three; suit Philco sets.

SPECIAL
Offer Europa Valves, AC /L, for power

grid detector, and first stages amplifier, imped-
ance 7,000 ohms, 2/3 each; AC/HP 5 -pin with earth
pin at side for metal screening, a fine SG detector or
RP valve. 2/3 each; both are 4 -volt lamp valves with
British bases.

SPECIAL Note. -We are now confining our business
to mail orders, and shall be able to give prompt

attention from a quiet situation. -G. A. Ryall, "Arne-
horst," Marsh Lane, Taplow, Bucks. [9353

Wanted
EDDYSTONE COMPONENTS WANTED.

ANY
Quantity of New Eddystone Components; send

full details with price required. -Box 2552, c/o
The Wireless World. [9346

WE Buy Used Radio Receivers, chassis, amplifiers,
test meters, converters, speakers, etc., radio and

electrical accessories; spot cash paid. -'Phone Ger.
4447. [9296

JANUARY, 1941.

xxxxxxxALL - POWER xxxxxxii
TRANSFORMERS LTD. kee

x
x specialise in the manufacture of Mains X
X Transformers and Chokes of every type N
x. and size. Supplied in quantities or singly. x
X Write for quotation.
X XWe take this opportunity X

of wishing all readers X

xx Irbe Compliments of x5:

X Abe Zeason
X -ttx x
x 8a Gladstone Road, Wimbledon, 8.W.19 5c
X 'Phone : LiBerty 3303 X
X X
XXXXXXXXXXXX:'CXXXXXXXXXXXXXXX

Connect with
CLI123
Cut the crackle -

Connect with CLIX,
the "perfect contact"
plug,5-amp.,2-pinM
type. 46d. each

also 2-5 and 15 amp.
2- and 3 -pin B.S.S.

British Mechanical Productions Ltd.
1, Church Road, Leatherhead, Surrey.

ACOUSTICA
MPLIFIERS

IF YOU WANT
 30 watts Quality Output
 from A.C. Mains or 12-v. Car Battery
 for Mobile Patrol,
 Music for your workers or
 for A.R.P. purposes

OUR MODEL CIS
will fill your need.

Write for full Specification and Circuit.

The ACOUSTICAL MANUFACTURING CO.
Electro-Acoustic Engineers,

201-205, Lever Street, City Road, London, E.C.1.
ougwiemsell '5821

ORANSFORMERS

'r
A4

Mains Transformers to cus-
tomers' own specifications, or

in accordance with our standard list -
of which We would be glad to send
you a copy.

W. BRYAN SAVAGE LTD
IV estmordand Rd London, N. IV .9. (Thlindale 7121

SPOT CASH 
For Musical Merchandise, Microphones
Radio -Grams, Gramophones, Records, etc'
Complete Retailers' Stocks bought, size or

distance no object.
Write stating full particulars

\\.:.::RENOS, 64, OXFORD ST-, MANCHESTER
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ELEMENTARY
AIRCRAFT
WIRELESS
by

J. A. McGILLIVRAY.

Specially produced for prospective
R.A.F. wireless operators.

Price 3/- Post free.
Obtainable from

Scottish Aviation Limited,
Prestwick Aerodrome, Ayrshire.

THE INSTITUTE OF WIRELESS TECHNOLOGY
(Founded in 1925. Incorporated 1932)

PROFESSIONAL MEMBERSHIP
The advantages of professional membership
are open to all qualified wireless engineers.

Full information with syllabus, may be obtained from the
Assistant Secretary, Institute of Wireless Technology,

25, Firs Drive, Palmers Green, London, N.I3.
'Phone: PALMERS GREEN 2413

BOOKS on WIRELESS
Write for complete list to
ILIFFE & SONS LTD.

Dorset House, Stamford St., London, S'.E.1 tv.w

tOR THE

RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
no+ content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

Dept. 38, International Buildings,
Kingsway, London, W.C.Z.

Please explain fully about your instruction in
the subject marked X.

Complete Radio Engineering
Radio Service Engineers

Elementary Radio Television
f you wish to pass a Radio examination,

indicate it below.
Inst. of Wireless Technology

P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and

Telegraphy for Aircraft
City and Guilds Telecommunications

Name Ago
Address

stamp on unsealed envelope.)

TUITION

RADIO Training.-P.M.G. exams. and I.E.E.
Diploma; prospectus free.-Technical College,

Hull. [0611

MORSE Code Courses.-" Book of Facts," free.-
Candler System. Co. (Room 55 WO), 121, Kings -

way, London, W.C.2. [9074

WIRELESS Officers.-Short courses of training foryoung men for marine and air services.-
Marine School, South Shields. [9166

PRACTICAL Postal Courses, radio television, test
equipment design, trade -test coaching for R,A F

post, I.P.R.E. and I.W.T. exams.: booklet free.-
Secretary, Bush house, Walton Av., Henley-
on-Thames. [9328

RADIO Engineering, Television and Wireless Tele-
graphy; comprehensive postal courses of instruc-

tion.-Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., London, S.W.9 (Estd. 1906). Also in-
struction at school in wireless for H.M. Merchant EN92a4v9y
and R.A.F.

SITUATIONS VACANT
AIR MINISTRY.

W/T OPERATORS Required.-Tem-
porary appointments with possibility of permanent

appointment after the conclusion of hostilities. Ages
21-45 at elate of application. Candidates should prefer-
ably possess the 1st Class Postmaster -General's Cer-
tificate or the Air Operator's Certificate in Wireless
Telegraphy and have had experience in radiotelephony,
direction finding and maintenance work.
SALARY 75/- per week for the first two years.

thereafter rising by annual increments for ap-
proved service to a maximum of 125/- per week. A
temporary war bonus of 5/- per week will also be
paid,

NORMAL Hours of Duty are 45 per Week Exclu-
sive of Meal Times, clay and night, or 180 in

periods of four weeks.
ARRANGEMENTS Will be Made for Suitable Can-

didates to be Interviewed at Renfrew, Man-
chester, London or Bristol.
APPLY by Postcard for Application Form to the

Under -Secretary of State, Air Ministry (File.).
Julian Road, Bristol, 9, statingat which of the
above towns interview is desired. [9332

WNTEDA , by old -established Central London firm,
a first-class service engineer; must be thoroughly

conversant with all makes and preferably able to
repair spring motors.-Box 2549, c/o The Wirckss
World. [9334

WNTEDA .-Civilian Morse and Procerhire Instruc-
tors (,hale) at R.A.F. Signals Schools. £4/12/6

weekly, rising annually by 2/6 to £5/216. Ability
to send and receive morse at 25 w.p.m. essential. Ex-
perience of teaching and lecturing an advantage.
Minimum age 30.

APPLY, in writing, Air Ministry (F4.51.1.), W.C.2.
with particulars of experience, age, etc. Third

class fares repaid to candidates required to attend
Selection Boards. [9348

ANTED.-Civilian Wireless Instructors (male) at
R.A.F. Signals Schools. £5/2; 6 weekly, rising

annually by 216 to £5/10. Sound knowledge of elec-
trical principles and their application to radio and
low power Martina' engineering essential. Test for
candidates will include giving lecture on any subject
they choose involving principles of modern radio. Lec-
turing sequence and style most important. Minimum
age 30.
APPLY, in writing, Air Ministry (6.51).), W.C.2.

with particulars of experience, age. etc. Third
class fares repaid to candidates required to attend
Selection Boards. (9349

CHIEF Inspector Required, to control and direct
the effort of electrical and mechanical inspec-

tion units located in several factories situated in and
around N.E. London; applicants must have had ex-
perience in a similar position, be thoroughly familiar
with the procedure of Government Inspection Depart-
ments, particularly as applied to the manufacture of
precision, electro-mechanical products, possess a com-
prehensive knowledge of radio, electrical and mecha-
nical engineering technology, and be capable of ob-
taining the maximum efforts from a large staff.-Write,
with full details of age, education, training and sub-
sequent experience, to Box 2550, c/o The Wireless
World. [9338

SITUATION WANTED
ELECTRICAL Instrument Tester, 20 years' expert..

enee, testing and calibration of precision elec-
trical instruments, requires situation.-Box 2556. clo
The Wireless World. [9359

MORSE EQUIPMENT
T,11ILL Range of Transmitting Keys, practice sets and
-IL other equipment for Morse training.-Webb 's
Radio, 14, Soho St., London, W.1. 'Phone: Gerrard
2089. [9350

TAX-FREE STOCKS
ARE DWINDLING FAST !
New supplies will be 25% higher.

ORDE'R FREE OF TAX NOW !
L.R.S. EASY TERMS ON REQUEST.

RADIO RECEIVERS, &c.
COSSOR 31-

Battery 4 -valve all -wave Superhet ...
VIDOR all -dry ARP receiver 320 ... ...
EVER READY all -dry Superhet
ULTRA Model 70 ... ...

Part can. 21- extra on receivers.

8
7
8
9

s. d.
2 0
7 0
0 0

19 6

HEAYBERD MODEL A 0-5 Battery
Charger, Westinghouse 2-12 v. at 2 a.... 5 0 0

AVO Universal AC/DC Test Meter... ... 6 10 0
AVOMINOR Test Meter ... ... 2 15 0
VORTEXION AMPLIFIERS (see their

advt. page 27 Editorial). Now avail-
able from us on Easy Terms. Write for
quotation !

LOUDSPEAKER UNITS-
Sound Sales ilin. PM ... 5 10 0
Magnavox 8in. mains energ. 1 10 0
Rola 10in. mains energ. ... 1 10 0
Celestion 10in. PM ... 1 12 6
Celestion Sin. PM ... 1 10 0
Sound Sales 12in. mains energ. Super

Auditorium . 11 11 0
Energising Unit for above 6 0 0

W.B. LOUDSPEAKER UNITS (Junior)... 1 15 6
Post and Packing Charges : Sin. Units, 1/6.

Larger Sizes, 3/, S.S. Auditorium, 51- for case.

DOMESTIC ELECTRICAL GOODS
MORPHY RICHARDS IRONS, Auto -control F. s, d.

Safety Model, post 11- ... 1 5 0
MORPHY RICHARDS FIRES-

Tubular Major, 1 kW ... 1 7 6
Tubular Twin Beam, 1 or 3 kW 1 16 0
Cray Twin Beam, or 11. kW ... 1 1 0
Senior Twin Beam, I or 2 1 7 6

ORMOND HAIR DRYER ... ... 1 12 6
State voltage and include 11- carr. with order.

STUART-TURNER AC/DC CENTRIFUGAL
PUMPS-

No. 10, 100 gals. per hour ... 4 10 0
No. 11, Pumps 280 gals, per hour ... 5 12 0

Foot valve and strainer 12/6 and 15,'- extra (when
water has to be lifted over 15ft.).

First-class construction, Ideal for A.R.P. Shelters.
LIONEL ELECTRIC TRAIN SETS. High-

grade Goods or Passenger sets ... ... 4 4 0

CLOCKS, WATCHES, &c.
WESTMINSTER CHIMES CLOCKS- s. d.

With high-grade movements, 8 -day,
guaranteed Walnut cases ... 3 0 0

TRIPLE CHIMES CLOCKS-
A fete only arc available at ... ... 3 12 6

Postage 1/- extra.
GENTS' HIGH-GRADE 15 -JEWEL Chrome

WATCHES, Swiss movement (wrist) ... 1 15 0
GENTS' FLAT POCKET DRESS

WATCHES, Chrome, same quality Move-
ment 1 15 0

LADIES' HIGH-GRADE 15 -JEWEL Swiss
Movement WRIST WATCHES, Chrome... 1 15 0

LADIES' MINIATURE, same movement as
above quality, Chrome ... 2 7 6
A few Gents' and Ladies' watches in 9-ct. gold

also available.
(Write for complete watch and clock list.)

VICEROY NON - ELECTRIC SHAVERS
(made by Rolls Razors, Ltd.). A wel-
come present for the Services ... 2 10 0

REMINGTON RAND AC ELECTRIC
SHAVERS ... ... 2 15 0

REJUVENATE YOUR SHAVEMASTER by fitting a
new 475 Comb and Cutter. Post free, 9/6 per set.

Send 21d. stamp for illustrated price lists of
any item. Terms : Cash with order or C.O.D.

LONDON RADIO SUPPLY CO.
Established 1925.

All communications to evacuation address-

" WINDEN," ARDINGLY ROAD, BALCOIVIBE,
SUSSEX
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TECHNICAL TRAINING
GREAT Possibilities Exist for Technically Qualified

Engineers, key men in wartime and afterwards.
Through the home -study courses of The T.I.G.B. take
a, recognised engineering qualification such as
A.M.I.Mech.E. A.M.I.E.E., A.M.I.R.E.,
A.M.I.Chem.E., C. and C., etc., in which examina-
tions the students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to -day for
" The Engineer's Guide to Success "-Free-containing
the world's widest choice of engineering cosines cover-
ing all branches, including Aeronautical, Mechanical,
Electrical, Wireless, Chemical, etc.
THE TECHNOLOGICAL INSTITUTE OF GREAT

BRITAIN, 82, Temple Bar House, London,
li.C.4. [9335

PATENT AND TRADE MARK AGENTS
GEE and Co. (H. T. P. Gee, Mem. R.S.G.B., etc.),

51-52, Chancery Lane, London, W.C.2. Holborn
4547-8. Handbook free. - [0001

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

" THE Wireless and Electrical Trader " is an essen-
J- tial part of the equipment of every Wireless

Trader; its pages reflect the very latest turn of trade
events, and it is read by all the leading dealers and
manufacturers, for particulars of businesses offered or
wanted: By subscription, to the trade only, 17/6 per
annum, post free.-bend your trade card for specimen
copy to Dorset House, Stamford St., London, S.E.1.

[0614

VACUUM CLEANERS
T_ToovEn,, model 700, £12/12; also Electrolux,

latest Model Xl, £6/6; Goblin, 44/4; Tellus,
fls/s; all rebuilt,. guaranteed 1 year.-"R.E.O.S.."
Crown St., Reading. 'Phone: 2796. [9355

BOOKS, INSTRUCTIONS, ETC.
AMATEUR Radio Handbook-Second Edition Now

on Sale, 328 pages. Price 4/2.-Radio Society of
Great Britain, 16, Ashridge Gardens, London, N.13.

[9252
WEBB'S Radio slap of the World Enables You to

Locate Any Station Heard. Size 40in. by 30in.
2 -colour heavy art paper, 4/6, post ed. Limited supply
on linen, 10/6, post 6d. Webb's Radio Globe, superb
121n. full -colour model. Radio prefixes, zones, etc.
Heavy oxydised mount. Post paid, 27/6.-Webb's
Radio, 14, Soho St., London, W.1. 'Phone: Gerrard
2089. [8767

-LIVERY Radio Dealer Who is Not a Regular Reader
of " The Wifeless and Electrical Trader " should

send his, trade card at once for a specimen copy and
full details of the " Trader " Services. " The Wireless
and Electrical Trader " has the widest influence, and
is read by all the leading manufacturers and traders.
Trade only, 17/5 per annum, post free. Published at
Dorset Douse, Stamford St., London, S.E.1. [0615

FOUNDATIONS of Wireless." By A. L. M.
Sowerby, M.Sc. Second Edition. An elementary

textbook of receivers. Deals fully with the construc-
tion of wireless sets, valves, and the process of de-
tection. Price 5/- net. By post 5/6, from Iliffe and
Sons Ltd., Dorset House, Stamford Street, London,
S.E.I.
" 77 ADIO Interference Suppression." By Gordon

1to W. Ingram, B.Sc. A book for servicing experts
and wireless enthusiasts providing immediate and
practical analysis of causes of interference which is
sub -divided into groups for easy reference. Price 5/ -
net. By post 5/4, from Iliffe and Sons Ltd., Dorset
House, Stamford Street, London, S.E.1.

VALVES-Americann de

Britishty
stocks carried.

Send Trade -card (and 21d. stamp) for
Price -lists and Comparative Charts, to :

LEONARD HEYS, 36, Henry Street,
Blackpool, Lancs. (Established 1922.)

RELIABLE AMPLIFICATION
The TRIX ELECTRICAL COMPANY LTD.
65, Bolsover St., London,W.1.Euston 5471

Second Edition-

RADIO DATA
CHARTS

A SERIES OF ABACS
providing most of the essential Data

required in Receiver Design.

By R. T. BEATT'Y, M.A., B.E., D.Sc.

" Radio Data Charts " provide
designers of wireless apparatus
with a ready and convenient
means of solving problems without
having recourse to complicated
formulm and mathematics.

By the use of the new " Radio
Data Charts " such abstruse prob-
lems as the design of tuning coils
are solved almost as easily as the
simple application of Ohm's Law.

4/6 net By post 4/10

From leading booksellers or direct
- from flue publishers.

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

w.w.93

BOOKS, INSTRUCTIONS, ETC.
" WIRELESS Direction Finding." By R. Keen;

VV B.Eng. (Hons.), Sheffield, A.M.I.E.E. Third
Edition. Covers the latest developments, including
medium- and short-wave Adcock systems and deals
with Beacon Transmitters, Aircraft Approach and
Blind Landing processes. There are also detailed
descriptions of Commercial Shore, Ship and Aircraft
Installation. Price 25/- net. By post 25/9, from
Iliffe and Sons Ltd., Dorset House, Stamford Street.
London, S.E.1.

D AD/0 Laboratory Handbook." By M. G. Seroggie,
111, B.Sc., A.M.I.E.E. The only practical hand-

book on the subject. Gives the serious wireless worker
complete information about laboratory equipment, the
necessary instruments and correct methods of opera-
tion. Price 8/6 net. By post 9/1, from Diffe and
Sons Ltd., Dorset House, Stamford Street, London.
S.E.1.

"1)111ADIO Data Charts." By T. Beatty,
-a -L B.E., D.Sc. Second edition. A series of Abacs

providing most of the essential data required in
receiver design and enabling problems to be solved
without having recourse to complicated mathematical
formulae. Price 4/6 net. By post 4/11, from hale
and Sons Ltd., Dorset House, Stamford St., London,
S.E.1.

TTANDBOOK e Technical Instruction for Wireless
1.1 Telegraphists." By H. M. Dowsett, M.I.E.E.,

P.Inst.P., M.Inst.R.E. Sixth Edition. A standard
handbook for wireless operators containing a complete
theoretical course for students anxious to qualify
for the Postmaster -General's Certificate of Proficiency.
Price 21/. net. By post 21/9, from Iliffe and Sons
Ltd., Dorset House, Stamford Street, London, S.E.1.

"TELEVISION Receiving Equipment." By W. T.
Cocking, A.M.I.E.E. A new handbook contain-

ing information for everyone interested in cathode-
ray receiving equipment. The complete vision and
sound receiver is described and the treatment through-
out is substantially non -mathematical. Price 7/6 net.
By post 8/-, from Iliffe and Sons Ltd., Dorset House.
Stamford Street, London, S.E.1.

"WIRELESS Servicing Manual." By W. T.
VT Cocking, A.M.I.E.E, Fifth Edition. Deals

with the principles and practice of the repair and
adjustment of wireless receivers, and contains appendix
of detailed information. Price 6/- net. By post 5/6,
from Iliffe and Sons Ltd, Dorset Honse, 'Stamford
Street. London, S.E.1.

Wanted
WANTED, Newnes' Complete Wireless. four volumes.
YY v Box 2551, c/o The Wireless World. [9340

CLASSIFIED
ADVERTISEMENTS

intended for the
FEBRUARY ISSUE
can be accepted up to

Thursday, January 9th

The Carrington
Manufacturing Co.

Wish all their friends
the Compliments of the' Season

CAMCO for CABINETS

The Carrington Mfg. Co , Ltd., Cameo Works, South Croydon

SIXTH EDITION -Revised and Enlarged
HANDBOOK of

TECHNICAL INSTRUCTION for
WIRELESS TELEGRAPHISTS

By H. M. DOWSETT, M.I.E.E., F.Inst.P.,
Provides a complete theoretical course for students wishing to qualify
for the Postmaster -General's Certificate of proficiency. Chapters deal
with Echo Sounding Apparatus, Short -Wave Marine Transmission
and Reception, Marine Telephony and Band Repeaters-all recent
developments which concern the sea -going operator. All sets in general
use (Marconi, Siemens, Radio Communication) are also described.

PRICE 21/- net. By post 21/9
Foreign postage 221-

Obtainabh from all leading booksellers or direct from the publishers
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.i

W.w. uW
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-RADIO
DAESIGN-ERS
14-ANDBOOK

Edited by F. Langford Smith, B.Sc., A.M.I.E.E.

A Comprehensive Manual
for Radio Engineers and

Experimenters.

This handbook is a complete collection of all the principal
formulae involved in the design of receivers and components.
The eight sections of the book deal with Audio Frequencies ;
Radio Frequencies ; Rectification ; Filtering and Hum ; Re-
ceiver Components; Tests and Measurements; Valve Character-
istics ; General Theory ; Sundry Data.

Full explanations are given of the way the principles are
applied and each chapter gives a list of works dealing with
the particular subject.

Size 81x 51 inches, 352 pages
with numerous diagrams and

charts. Cloth boards.

Price 7/6 net. By post 8/1

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1

Pt; stony
The

Wireless
World

DIARY
& REFERENCE BOOK

for 1941
European Broadcasting Stations.
Short-wave Stations.
Base Connections British and American Valves.
Circuit Diagrams of Receivers, Amplifiers, Whistle Sup-

pressors, Tone Controls and AVC Systems.
Data for Winding Coils,
Prevention of Mains Interference.
Morse and "Q" Codes.
International Call Sign Allocations.

L1FFE & SONS LTD., DORSET

Size 3i by 4} inches, 192 pages.
Bound leather cloth, back loop
with pencil.

PRICE 2/- net
Purchase Tax extra

By post, including purchase
tax, 2/7

From bookstalls and stationers or
direct from the Publishers

NOW
ON

SALE

75
PAGES OF FACTS,

FORMULAE & GENERAL
INFORMATION

that is difficult
but . . . .

ESSENTIAL TO PROFESSIONAL

to memorise

AND AMATEUR!

HOUSE, STAMFORD STREET, LONDON, S.E.i
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5THEDITION
Revised and Enlarged

The most complete book
of reference of its kind.
A reliable practical guide
for amateur & professional.

40tekSti

BOUND IN CLOTH BOARDS. 5i- NET
Size 71 ins. 5 ins. 298 pages.

ILIFFE

BY POST 5/6

if i INS
NUAL

By W. T. COCKING, A.M.LE.E.
The present Edition of the " Wireless Servicing Manual
brings the material of the book right up to date and
includes an additional chapter on Cathode -Ray Test
Gear. Testing apparatus is fully dealt with and the
methods of locating and curing faults in receiving
equipment are explained. Ganging, Automatic Volume
Control, Instability, Distortion, Mains Hum, Whistles,
Local Interference and Aerials, are all separately treated.
The reference material, including base -connections for
British, Continental and American Valves, and the
various colour codes for components, has been extended
and revised.

Issued in conjunction with "THE WIRELESS WORLD" and Published by the Proprietors: -
4 SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S

,tr

'Or

The Directors and Staff of Webb's Radio -London aX. Birmingham-
send

greetings
to the

%bortr--Velave iRabto Men
Webb's Radio, 11, Soho Street, Oxford Street, London, IV.1
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The "VOICT" MOVING COIL PICK-UP

Many favourable comments
have been received from those
who obtained delivery of
early models.
Provisional Price : E6 - 0 - 0.

Delivery 12 weeks.
Output approx. 50 m.v.

Reproducing point stiffness,
11,- gms./thou.vont waTEHTS lip

VOIGT PATENTS LIMITED
THE COURTS, SILVERDALE, LONDON, S.E.26. Tel.. SY Denham 6666

Regd. Office : 22. Castle Street, E.C.I.

THE NEW ERSKINE
MeMURDO 15  17

RECEIVER
Chassis price complete with
valves and speaker - - 50 gne.
15 valves (including four duplex valves).
R.F. stage on all bands.
POLYSTYRENE COIL FORMERS.
SILVER-PLATED COPPER TUBE COILS.
10-2,000 metres coverage.
Variable selectivity.
Distortionless negative feedback detector.
15 watts push-pull output with negative feedback.
15" loudspeakOr.
Beat frequency oscillator.
Inter -station noise suppression.

We are confident that the amazing performance
of this new receiver will astonish even the most
experienced enthusiast.

May we send you details now.

ERSKINE LABORATORIES LTD.
PROSPECT WORKS, NORTH STREET,
SCALBY, SCARBOROUGH.

Tel.: Scolby 83.

L T. BATTERY CHARGING
There is a complete range of Westinghouse Metal Rectifiers
for L.T. battery charging, with outputs ranging from to
4 amps. In all cases a transformer and regulating resistance
are necessary; control of the current may be by either

L.T. 7, 8 & 9.
tapped transformer or tapped resistance.

Full details are given in "The All Metal Way." Use the coupon
and get your copy NOW.

L.T. 4 & S.

WESTINGHOUSE
METAL RE TIFIFRS

COUPON
WESTINGHOUSE BRAKE & SIGNAL CO., LTD..

Pew Hill House, Chippenham, Wilts.
I enclose 3d. in stamps. Please send me a copy of "The All Metal Way."

Name

Address
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44 THIS IMPORTANT GUIDE
TO SUCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research we are
pleased to announce that the new edition of our
handbook, " ENGINEERING OPPORTUNITIES,"
is now out of the publishers' hands and ready for
free distribution. Containing 208 pages of practical
guidance, this book is, beyond argument, the finest
and most complete handbook on Successful Engin-
eering Careers ever compiled. It is a book that should
be on the bookshelf of every person interested in
engineering whatever his age, position or experience.
The Handbook contains, among other intensely
interesting matter, details of B.Sc., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.W.T.,
A.M.I.R.E., A.M.I.P.E., CIVIL SERVICE, and other
important Engineering Examinations ; outlines
courses in all branches of CIVIL, MECHANICAL,
ELECTRICAL. AUTOMOBILE, RADIO, TELEVISION,
AERONAUTICAL and PRODUCTION ENGINEERING,
DRAUGHTSMANSHIP, TRACING, BUILDING,
GOVERNMENT EMPLOYMENT, etc., and explains
the unique advantages of our Employment
Department.
WE DEFINITELY GUARANTEE

"NO PASS NO FEE"
If you are earning less than £10

per week you cannot afford to miss
reading"ENGINEERING OPPOR-

TUNITIES." In your own interests,
we advise you to write (or forward the

coupon) for your copy of this enlighten-
ing guide to well -paid posts - NOW.

There is no cost or obligation of any hind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Principal: Professor A. M. Low
387, SHAKESPEARE HOUSE,

17, 18 & 19, STRATFORD PLACE, LONDON, W.1

TEAR 01wP HERE- - ft -

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY,

387, Shakespeare House, 17-19, Stratford Place,
W.I

Please forward Free of cost or obligation of any
kind, your 208 -page Handbook "ENGINEERING
OPPORTUNITIES."

NAME

ADDRESS
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