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Made in Three
Principal Materials:

FRE QUELEX. An Insulating
material of Low Dielectric Loss.
For Coil Formers, Aerial Insulators,
Valve Holders, etc.

PERMALEX. A High Permit-
tivity Material. For the construction
of Condensers of the smallest
possible dimensions.

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

Wireless
World

"Everything
0.K. Sir !’

D1ELECTRIC Loss problems in High
Frequency circuits have been solved by the
use of Bullers Radio-Frequency Ceramics.

Many years of research and development in
our Laboratories have brought these materials
to a high degree of efficiency.

They are in constant use for transmission and
reception and play an important part in main-
taining communication under all conditions.

dullers

N LOw LOSS CERAMICS

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

DECEMBER, 1941.
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Lord Hankey’s Appeal

TO THE WIRELESS TRADE

Multi-range Measuring Insirumenis wanted immediately for

vital war training work

“] ... appeal to you to-day to assist by selling or
presenting this type of equipment if you have any
surplus or if you know of any of your retailer
friends whom you can persuade to part with such

apparatus. The instruments I refer to are of the

AvoMeter. and AvoMinor class . . . ”

LORD HANKEY AT THE R.M'A. LUNCHEON, SEPT. 17.

Radio is playing a vital part in the war ..

it is the eyes and ears of every service and
its job is expanding every day. Thousands
more men must be trained as wireless
mechanics—the schools and instructors are
there—but multi-range measuring instru-
ments are needed at once. Lord Hankey
has appealed to wireless engineers and trad-
ers to help. If you have a meter of the type
required that is not doing a full day’s work

every day, please give or sell it immediately.

The Universal AvoMinor

46-range Model 7
Universal AvoMeter

40-range Mode! 40
Universal AvoMeter

TYPES OF INSTRUMENTS REQUIRED : The instruments
most urgently needed are multi-range AC and DC meters such as
the Model 7 AvoMeter, the Model 40 AvoMeter, and the
Universal AvoMinor. Offers of other makes of multi-range in-
struments of similar grades and capabilities are also welcomed.

- WHAT TO DO : If you can release any of these types of instru-
-ment please communicate at once with Mr. R. P. Browne, B.Sc.,

Secretary, The Radio Manufacturers’ Association, ‘59 Russell
Square, London, W.C.1, giving the details enumerated below.
Only instruments in working order should be offered. Do not
send the actual meter undl advised. ’

PLEASE GIVE THESE DETAILS : (1) Type of instrument.
(2) Approximate age and condition.. (3) Whether it is a gift or
for sale. (4) If the latter, thevprice desired. (5) Name and
full address.

\ HE GIVES TWICE WHO GIVES QUICKLY

This Page appears by courtesy of the Automaric Coil Winder & Elcctrical Equipment Co. Ltd., (Makers of < Avo”
L Instruments), 1o reinforce Lord Hankey’s recent appeal, which s urgent and essential to th2 war effort.
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FUSES. Cartridge Fuses. Where
close limits are required, e.g. to
protect valves or transformers, this
type of fuse is desirable. The long
straight fuse path totally enclosed,
and the method of mounting, are
points in favour of this type. Will
clear a short circuit of 500 amps
at 250 volts. Belling-Lee fuses
conform to B.S.S. 646 (Type B)
and R.C.M.F. Specifications.
Colour coded.

Other Belling-l.ee Activities.
Terminals up to 100 amps, plugs
and sockets up to 10-way, fuses
60 mfa. up to 300 amps., fuse-
holders, valveholders up to
12,000 volts, screened -
roomsandcabinets,anti-
interference aerials,
di-polesandspeci-
ality feeders.

WIRELESS WORLD

DECEMBER, I94T.

LCAMBRID_GE ARTERIAL ROAD, ENFIELD, MIDDX

Q4 WM

DAGENITE & PERTRIX
—the dependable
BATTERIES

FOR RADIO, CARS,
MOTOR CYCLES, COMMERCIAL VEHICLES, ETC.

DAGENITE

are used for London’s Buses, Rolls-Royce and
Bentley Cars, Britain’s Lifeboats and Aircraft.

PERTRIX

are supplied to His Majesty’s Government and, like
Dagenite, are used in every other connection
where the utmost dependability is essential. You,
too, should use Dagenite or Pertrix 'in your car
or radio.

OBTAINABLE FROM HOLSUN SERVICE STATIONS
AND USUAL DEALERS

Sales Concessionaires

HOLSUN BATTERIES LIMITED

137 Victoria Street, London, S.W.1

D4b/4r
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. . amillion people

listen in, to Symphony Concert and Music Hall, to the Epilogue.

and the Children’s Hour, to “some of the interesting personalities

who are in town to-night”. Delicate instruments, fine components
make all that possible ; make possible Radio itself, that has brought

so much happiness to so many and yet remains something of a
mystery. To those concerned, Dubilier is a name in which they 3
place the fullest confidence.

DUBILIER
W/Z

C.R.C.163
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THE PORTABLE POWER SUPPLY
FOR RADIO TRANSMITTERS 'AND
RECEIVERS.

PUBLIC ADDRESS SYSTEMS.
SCIENTIFIC APPARATUS.
EMERGENCY POWER SUPPLY SYSTEMS.

British

K$

Made

Equivalents

of All EFFICIENT
American PORTABLE
Types o o o = POWER

Plus » o o =

The New Patented

Silent Surge Circuit

Write for details : —MASTERADIO LTD.

/ VIBRANT WORKS, WATFORD, Herts.
'Grams : MASTIOLA, 'Phone : WATFORD 9885/9890.
= Greenwood

M.R. SUPPLIES

to the fore again with exceptional offers in high-class ELECTRO-TECENICAL AND RADIO
MATERIAL., All goods brand mew unless otherwise stated.

ROTHERMEL-BRUSH PIEZO—CRYSTAL MICROPHONES 'La'.est mwodel in modern
streamline * bullet '* housing, te with cal ti

lge on stand,
and screened lead. s})onse. 50/6,000 cfs. Output le\el 60 db Opportunity from

ar::s(elmMB:l‘;cIi'TUoRnE]ly MICROPHONES. High performance transverse current model of R E P LAC EME N T T RA N s F o R ME R S

precise instrument construction, approx. 1§in. sq. Provided with clip for lupel use,
8ft. lead and plug-connector. List price 85/-. Final opportunity at 39/6.
MULTI -RATIO

SMALL SYNUHRONQUS ELECTRIC MOTORS. For timing mechanisms such as clocks,
.
. High

time switches, fixed charge collectors, recording apparatus, etc. 200 r.p.m. at 50 c., 200/250
v. Dinmeter 2 Inches. Complete with mounting bracket and leads, 16/6. Also similar
units, totally enclosed, but geared to synchronous speeds of 1 rev. per-mlnute or 1 rev.
per hour (two models), 22/5 All models are self-starting.

MERCURY SWITCRES, 15-amp. 2-pole change-over, or 20-amp. on-off, §/6. Also 15-amp.
on-off, mounted in epring-return tiiter, 6/6. All with insulated leads.
ELECTRO-MAGNETIC COUNTERS. 500 ohms coll. Counting up to 9,999. Operating
from 20 v. D.C, or up to 250 v. A.C. Many industrial and domestic applications. (8.H.,
ex-G.P.0., all perfect.) B5/6.

SLIDING RHEQSTATS, 100 watts capacity. Fulty enclosed with bushcd cable entry and

laminated brush contact, Positive, smooth action. Following range: 4 chms 5 amps., InduCtance

10 ohms 3 amps., 50 ochms 1.4 amp., 100 chms 1 amp., 200 ohms .7 amp., or 400 ochms

5 amp., any one, 16/6. TWELVE 7

CENTRALAB VOLUME CONTROLS, brand new and frultless goods. In following resis-, PR'CE (liSt)

tances only, 5,000, 250,000, 500,000 ohms and 1 and 2 megohms. Long spindle. 2/11 RATIOS L)

each. One dozen 853 rted for 25/-. Potentiometers are now scarco and we antlclpat,e

ready sale of the 2,000 in stock at prescnt.

SYNCHRONOUS TIME SWITCHES, 200/250 v. 50 ¢, Breaking up to 10 amps. Period i A TP

between operation 30 mins. to 23} hrs. Precision made, tully enclosed, with inepection With Tapped Secondary gives 4 Primary and s Secom_!ary i

window, 87/8. matches Output Valves to Speakersof2/3 ohms, 4/8 ohms or 10715 ohms.

ERICSSON HEADPHONES. New-boxed, 4,000 ohms, complete with adjustable head. 5

bond, 20]- pair.  Very Hmited supply. Inductance 65 Henrys zero D.C.- Max. D.C. 50 mfamps.

CADMIUM STEEL AMPLIFIER OR SET CHASSIS, Very heavy, gauge, drilled for 5 Other Replacement Requirements will be fully covered by the

valves and usual components, size 144in. by 78n. Two for 6/6 or 4 for 11/6. post pald. undermentioned types :—

mﬂndl Fllim.ﬂ;Y OUTP}IT TRA!I&FO%{‘[E};‘S{ \{’odPel I‘i‘:‘" ex-u':.t N‘;W‘W.&l specﬁ

providing 11 ratios from 12/1 to 75{1 wi or opportunity for this well- 9

known model, owing to steel control, 39/6. Model * B super-fidelity. * W.W.” report INTERVALVE OUTPUT

gives response level 20 to 20,000 cls. Ratios : 18/1, 24/1, 36/1 and 72{1—all push-pull— List List

and other ratios for straight outputs. Weight 104lbs, Finest output transformer extant, Model Ratio Price Model Price

567/8.

STEP-DOWN MAINS TRANSFORMERS, 200/250 v. to 10 v. 7§ amps, For exciter lamps. Permalioy LF. lto3 7/6 TypeP. 4 Ratios 5/9

S TRk Ea. 0 b 100 T 240 o .0, e, 1L PermalloyQ.P.P.l to5 7/6 MR.Service 12 , T/
WF. 2 m.a. ohms D.C, res., 5 2

ROTHERMEL NEW JUNIOR PIEZO-CRYSTAL PICKUPS, Performance equal to the Service L-F; 13 7/6 Stapdard 3 . 9/6

other wellz-g%mn models but less expensive arm and swivel assembly. Fully recom- Class B Driver 2to ! 7/6 Universal 6 ' ||/.

mended, inc. P.T. a

L.T. NETAL RECTIFIERS, D.C. delivery 12/14 v. 1.5 amp., 10/9. Service Q.P.P. [to5 7/6 De Luxe 6 , 176

L.T. CHOKES, 1.5 h, at 1 amp., 4/1L

gﬁﬁ%ﬂﬂ%ﬁ“ﬁ?ﬂ?&iﬁf& :nofgunuf;mlfm‘.; w;ié'l:‘;lgll(‘!LOCKS, ROTARY WHARFEDALE WIRELESS WORKS

CONVERTER, WATTMETER. Also OSCILLOGRAPH (by Cossor). SOLE PROPRIETOR: D. E. BRIGGS
Delivery by return (t-ncept in unforesecn ci tances) and satisfaction assured. HUTCHINSON LANE ° BRIGHOUSE ° YORKS
M.R. SUPPLIES, 68, New Oxford St., London, W.C.1 " PHONE: BRIGHOUSE 30 'GRAMS: “WHARFDEL"

Telephone: MUSeurn 2956
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THE PIONEER BRITISH-MADE LOW LOSS CERAMIC

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

specialised new equipment, and progressive
improvements in manufacturing” technique.
Bulk supplies of the most intricate designs
can be delivered promptly, and all manu-
facturers are invited to write for Catalogue
No. S.P.10.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office :

Telephone : STOURPORT 111.

STOURPORT-ON-SEVERN, WORCS.

Telegrams : STEATAIN, STOURPORT.

S.PI1A
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I CERAMIC PEARL TYPE
CONDENSERS

2 CERAMIC COIL FORMERS

3 SILVERED MICA (Tropical
Type) CONDENSERS
4 POT CONDENSERS

5 FIXED CERAMIC
CONDENSERS

6 CERAMIC TRIMMER
CONDENSERS

Full details and advice gladly given.

CONTRACTORS TO G.P.0. & GOYERNMENT
DEPARTMENTS.

ON A.LD. APPROVED LIST.

UNITED INSULATOR
CO. LTD.

12-16, LAYSTALL ST., LONDON, E.C.1 ‘
'Phone : TERminus 4118-9.
* CALANEL, SMITH, LONDON." lh

'Grams :

WIRELESS WORLD

CONDENSERS : COMPONENTS

}'-'or Modern Radio ﬂc/mc;ue

el
| MN
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DO NOT BLAME
YOUR DEALER-

Unfortunately this is war-time and
our speaker output must of necessity
be restricted, for reasons which you
will doubtless appreciate. Your
Dealer, when asked to demonstrate
Stentorians may have to keep you
waiting for a_few days—do not
blame him—he is doing his
best.

The waiting will be well
worth while. With a Sten-
torian Extension Speaker you
will enjoy a new thrill from
your listening — the fine
balance of tone and the vivid
reality of reproduction will
delight you.

Cabina:
Models ‘rum 21/6

49 Stentorizm

TME PERFECT EXTRA SPEAKER FOR ANY SET

WHITELEY ELECTRICAL RADIO CO. ITD, MANSFIELD, NOTTS.

The

British Institution of Wadio

Engineers

(Foundedin 1925 as The Institute of Wireless Technology, Incérporated 1932)

The next Graduateship and Radio
Servicing Certificate Examinations
will be held on May 14th and
16th, 1942, in principal centres
in Great Britain and Overseas.

Forms of application with Regu-

lations

Governing Membership

and copies of past examination
papers must be obtained from :

The Secretary,

Duke Street House, Duke Street,

LONDON, W1

(The next meetings of the Brit.I.R.E. London Section will
be held on December 6th, 1941, January 1oth, February
7th, March 7th and April 11th, 1932, at F. B. 1.)
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The Manganese Bronze & Brass Co. Ltd. announce
that owing to the rapid development of the
Organisation hitherto known as “Dynaflex’ and
carried on in association with The Empire
Rubber Company at Dunstable,. a separate
Company has been formed to be known as

RUBBER BONDERS LTD.

Rubber Bonders Limited have been granted the Trade Mark and name ¢FLEXILANT”

and in future this Mark will be used as a guarantee upon all goods manufactured by them. The

Trade Mark <“FLEXILANT” will, therefore, replace the various Trade Marks hitherto

used (i.c., “Dynaflex,” ¢Isoflex,” ¢Radiaflex,” ¢ Cardaflex,” etc.) and for simplicity,

products hitherto bearing these names will be known as the “FLEXILANT” Brand of

Mountings, Couplings, etc. These will continue to be developed among the many activities
of Rubber Bonders Limited.

e ~

a2
“rpin

RUBBER BONDERS LIMITED
FLEXILANT WORKS +« DUNSTABLE -+ BEDS,

Telephone: Dunstable 715 Telegrams: Flexilant, Dunstable
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HIGH

SPECIFICATION\

MODEL * 358" receiver employs
one stage of R.F. amplification,
frequency changer, two I.F. ampli-
fiers, a separate beat frequency
oscillator, octal base Muilard or
Osram 6.3 volt valves. Frequency
range is continuous from 22 my/cs.
to 1.25 mfcs. using four fully
screened interchangeable coil units,
Five additional coil units extend
the range 31 mjcs. and 90 kfcs.
Illuminated dial is accurately
calibrated with four standard coils.

Additional coils supplied with
separate graph. Logging scale

== ' supersedes the old type band spread
control.  SEPARATE POower UNIT

assures freedom from drift,

The Eddystone ¢“358” Communication Receiver, and its counterpart the  MODEL « 400" A highly sensi-
E tive receiver covering medium

0 I ”» i i -noi i frequencies only. Similar to the
medium frequency Model “400,” set new standards in signal-noise ratio, e T roviied with fous

provide unusual sensitivity and selectivity and a reliability more than equal (@ ;1;‘ Oglgocom;ns gqu’ezrgg e

. : : Opt d with
to the exacting demands of present-day operation. Dpimmanyecin T ol ahishinety

. Both models available with
66 3 S gg Bandpass Crystal Filters.
SUPPLIED TO PRIORITY
S 460°° oRoERs ONLY

WEBB'S RADIO

Open 9 a.m.—4 p.m. Sats. 12 noon. 14, SOHO §ST., LONDON, W.l. Tel. : GERrard 208y

' > PREMIER RADIO <«

DE LUXE S.W. KITS Please Note.—All Short-wave Kits | PREMIER 1541 HIGH FIDELITY AMPLIFIERS
gomplete K,;_ lmc;ljUdln% ;11]t \[{:I\;es, t?&}fi'm:lgg:l include Purchase Tax. lI-ach Amplifier is_completely ‘v;ilrve; and ’rusﬁgr&e;gc‘::g
lagrams an uch 1nstructiol or nstructions,
working. Each Kit supplied with a steel Chassis, INEW PREI\:"ES ns":" uAi?w:“ichewnﬁs 4-watt A.C. Amplifier .. 6
Panel and plug-in coils to tune from 13 to 170 pl:odr:ts:g:n:: A.°c v:rs¥one:1 ::c popularaPremier 15-watt A'%l ﬁ&fgﬂ g 0
metres. 2 Kib Cirenit
1-Valve Short-Wave Receiver or Adaptor Klt 24/6 || Short Wave SG3 Kit. Circuit : Pentodo H.F. -
2-Valve Short-Wave Receiver Kit .......c......o0. 3:/6 SF'%%e.ReP&?égge zggfgggt:. {%ntgggm%%t:utk "aiaf MAINS TRANSFORMERS
As V_“lve Short-YVave $uperhet Comugss Kit 2 /- in Power Pack. Hum-free operation. For use Wire-ends. All L.T. Windings Centre Tapped.
. Utility Micro Dials, direct and 100~1 ......... 6/6 w,", Phones or P.M. Speaker. SP_ 250 353 02352v 60m.a., 4v.1-2a, 4v. 2:3a., i
plete Kit ot Parts with drilled chassis, all A CL DU A0 C
SHORT-WAVE CONDENSERS components, Plug-in Goils covering 13-170 metres, || °* 200  §0-430 v 60ma. dv2da, dv.282,
e i . 3 E 4 valves and tull instructions £6 1 SP, 301  300-300 v, 150 m.a., 4 v. 2-3a,, 4 v, 231,
Trolitul insulation. Certified superior to ceramic. and cireuits .......ococovinnnis - 4v.1a,4v.1a, ..... . 17/4
All-brass construction. Easily ganged. Baitery Version also available, Kit £4/15/4. 8P. 350A g?j5g_§~31°°mﬂ~5v . e
15 m.mfd, ...... 2/4 100 m.mfd. ... g;; * “Th.z‘ :ngﬁ;clfyf;pr:s::éd !Ixe}" were’ * 8P, 3508 350_3',,0 v 100 m.a. 4 v, 5.3, e
25 m.mfd. ...... 2/6 160 m.mfd. ... . e iv. 2 -
b 2 2-3a.,
10 mmid ... 2/6 .20 mmfd. ... 4/ Sec full Test Repor;dp P 333113; December issue. 8P, 351 350.350v-150ma 4v.1-2a,4v.2-3a. .
: SP. 351A
ELECTROLYTIC CONDENSERS PREMIER SMOOTHING CHOKES - T o i
16 4 24 525 v. Can. Neg., smal! type, 7/6 ; ditto, Type Current  Henrys Res. Prices 0Bl 6.3 v, 2:t*m‘uv ............... 18/-
32432 mfd. 350 volt peak, 7/6 ; 25 mfd, 20 volt, 50 {C /500 40 MA 20-3¢H 500 obms 6/- | Auto Transformers. Step up or down. 100-125 v. to 200,
mid. 12 voit, 1/6 ; *50 mfd. 50 volt, 2/6; 15mfd. (G 00/180 60 MA 8 H 180 ohms 6/~ | 230 or 250 v. A.C., 60 watts, 11/4 ; 125 watts, 15/- ; 260
100 volt, 1/3; 8 mfd. 125 volt tubular, 1/6. C 60/400 60MA 25-3¢ H 400 ohms 8/8 | watts, 22/-,
Premier Pick-up with Arm and Volume Control 17/6. |C 60/500 60MA 18-30 H 500 ohms 8/8 | Moving Coil Speakers
Pick-up Heads (will fit any Tone Arm), § C 100/400 100 MA 20-34 H 400 ohms  10/8 | P.M. Modals. Goodmans 63" 16/6, 8° 20/, 10” 23/6.
H.T. .Eliminators. 150 v. 30 mA, outpu( 36/6; |C150/185 150 MA  20-34 H 185 ohms  15/4 | Epergised Models, Plossey 8, 175 ohm field /6, 2,000 ohm
ditto, with 2v. } A. charger, 46/6. X C 200/145 200 MA 20-34 H 145 ohms 18/- | ‘eld 15/~
Potentiometers, all res,, 3/6 ; ditto, with Switch, 4/6. | C 250/120 250 MA 25 H 120 ohms 20/~ | Ay gpeakers are complete with output transformer.
PREMIER MICROPHONES PREMIER BATTERY CHARGERS FOR Push-Pull Driver Transformers ...... ©¢ 5000005000 6/6
Transverse-Current Mike. High grade large output A.C. MAIN Unlversul Ontput Transformers, 11 Ratios, Single or
unit. Response 45-7,500 cycles. Low-hiss level, 23/~ | westinghouse Rectification complc(e and ready for uge | Fosh Pall.cooooencrincininiieinieiieniiniene 618
Moving Coil . Mike. Permanent magnet model To charge : 6 volts at 1 amp. 26/-
requiring no cnergising. Response 90-5,200 cycles. | 12 volts at 1 amp. 26/- 6 voits at 2 amp. 43/6 MATCHMAKER UNIVERSAL OUTPUT
Output .25 volt av ge. Excellent reproduction TRANSFORMERS
:‘f speech and music, 49/-. ALL ENQUIRIES MUST BE ACCOM-
icrophone Transformers. Suitable for all mikes. PANIED BY 2id. STAMP. Wil match any output valves to any speaker fmpedance,
Tapped primaries., A, 20 and 40: 1; B, 30 and ALL ORDERS LESS THAN 5/« .| 11 ratios from 13:1 to 80 : 1, 5~7 watts 16/10. 10-15 watts,
<60 :1; G 50 and 100 : 1, 6/6 each. 6d. POST EXTRA. 21/10. 20-30 watts, 36/10. 60 watts, 49/6.
ALL POST ORDERS to: JUBILEE WORKS, 167, !;?WER CLAPTON ROAD,
LONDON, E.5. (Amherst 4723.)
PREM IER RADIO co CALLERS CALLERS to: Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High
Street, Clapham, S.W.4. (Macaulay 2381.)
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Value proven
by long service

O SE?VQ

MADE IN
ENGLAND

BRO'ADCAST RADIO

(]

INDUSTRIAL APPLICATIONS
(INCLUDING P.A. SYSTEMS)

]

ELECTRO MEDICAL
EQUIPMENT

THERMIONIC:INSTRUMENTS
and TEST GEAR

-]

VITAL COMMUNICATIONS

and WARNING SYSTEMS
ETC.

THE GENERAL ELECTRIC CO. Ltd.
Magnet House, Kingsway, London, W.C.2
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COSSOR CATHODE RAY

/ COMPLETE TELEVISION EQUIPMENT \

Oscilloscopes, and those interested

tunity, as such apparatus is no
longer obtainable through
normal channels.

Complete Sound. and Vision
Equipment as illustrated, with
C.R. Tube type 3244, diameter
approx. 6in., complete in Walnut
Table Cabinet (12in. x 2ljn.

164in.). Carriage forward, plus £1 7
2/6 packing - -

Further exceptional
offers of Cathode Ray
and Radio Equipment.

POWER PACK & AMPLIFIER CHASSIS.
Includes heavy mains transformer 350-0-350,
120 m.a. with 4 tappings. High voltage
transformer for supplying C.R. tube.
Various condensers including 16 x |6 mfd.
550 v. working, |-1§ mfd. 450 v. working, 50 x 50 x 2
mfd. B.l. Electrolytics, etc. Pentode output trans-
former ; hokes ; resistors ; trimmers ; bias
electrolytlﬁc; mica and tubular condensers ; short-
wave colls, etc. Worksmanship and components are
of the hlghest quality. Valve diagram 67 6
free o0 /

Carrlage forward Add 2/6 for packlng

TIME BASE CHASSIS, For 8in. Cathode Ray
Tube. Well-made cadmium-plated Chassls, size 17in,
x Iﬂln X 2in.,, containing approxlmately 13
fixed resistors ranging from 15,000 ohms to | megohm,
S variable resistors, 2,000 to 20,000 ohms, approxi-
mately i4 various tubular and electrolytlc condensers,
also sundry focus and scanning coils and chokes.
(Complete circuit and service manual pnce 6d. ea.)
Carriage forward 0/

Add 2/6 for packmg

121b., size 5}in. x 4}in. overall.

20 v. | a. Diagram free. Post and packing |/6

HEAYY DUTY MAINS TRANSFORMER.
Input 240 v, A.C. One tapping at approx. 5,000 v.
max. 20 amp., and one for supplying filament of Mullard
HYR 2 (6.3 v, at .65 amp) Shrouded in 10 6
metal box. Carr. fwd. /
Also input 200-250 v, AC approx. 6500

volts, Shrouded in metal boxppCarr fwd. 20/-

BATTERY CHARGERS

A new delivery
of well - made
Battery Charg-
ers. Metal recti-
fication, built
with best com-
ponents. Input
200/245 A.C,
output |} amps.
at 6 volts.As illus-
trated 35/- each.

e

This apparatus complete in Cabinet with C.R.
can ‘be adapted to a variety of purposes, including
in Research
and Development should not miss this oppor-

Tube,

To fit on Time Base,
Consists of 3 Mullard T.S.E4
and | Mazda DI Valves. Approxi-
mately 25 resistors ranging from
75-75,000 ohms, about 30 condensers of various
valuss, together with Rejector, Grid and various
Band Pass Colls, also approximately 10 chokes of
various descriptions and W6 Westector, Completely
wired and screened, (Complete circuit and service
manual available, price 6d. ea.) We have succeeded
in obtalning a further dellvery of these 55/_
Units which are offered at ...
Post and packing | 6.

CATHODE RAY TUBES
(Magnetic type). Not available through
ordinary channels. [0in, £5, 12in. £6, 15in. £8.
All tubes must be collected by buyer.

EASO TELEVISION DIODES. 6.3 v., 0.i5 amp.
Limits : Vd. max. 50 v. | d. ma'x. 5.0 m.;.o, Vd. max.
(1d. = plus 0.3 pa)—1.3 v., Vik, max.

v.. Rfk., max, 20 000 ohms ... 10/6

MAINS TRANSFORMERS

Originally made for Television Power Packs where accuracy and robustness.are essential.
350-0-350 v. 120 m.a. Tnpped 4v. 2a. 4 v, Ba,3v 33. 25/_

Weight

ROLA ENERGISED SPEAKERS i0in. 300 ohms,
12/6. - Pentode output transformer to 5 6
suit

GOODMAN'S 8in. P.M. Speakers, brand new,
boxed, complete with

i 1 3
transformer ... o5 un veel;sca 18/6

HORN TYPE PROJECTION LOUDSPEAKERS.
Ex-Government. 6in. super P.M. unit. Aluminium
Horn, 42in. long, 32in. diameter flare. ldeal for large

factory,ARP etc. Impedance £7 18 6
i e o g

20 ohms,

B.l, CONDENSERS. .l x .| mfd. 7,000 20 =
volt D.C. test with porcelain insulators... /

o £ L]

MICROPHONES. Heavy
duty, double button type.

Chromium-plated case. Gold-

CHASSIS.  Beautifully finished, highly polished,
new cadmium-plated Chassis. Superbly made, 16}in.
x 133in. x 4in. Drilled for 6 valves, transformer, etc.,
4/- each. Also heavy gauge metal Chassls, finished
battleship grey, 12in. xi}ln x 2}in., 1f3 each. Also
9in. x 10in. x 2in,, 1/3 each, and 15in. x 9in. x 2}in,,
1/6 each. All drifled for vnlves, etc.

plated electrodes. High out-
put. Good Quality, With
mounting cans and springs,

complete with trans- 23/6

former
See also our Classified Advertisement. page 9.

LONDOX CENTRAL RADIO STORES

23, LISLE STREET, LONDON,

W.C.2. Phone : GERrard 2969

VISION \
UNITS

DECEMBER, 194T.

EMPHASIS ON QUALITY

When stress is laid in any specification

on the quality of the mains transformers
to be used, the name Gardner springs
automatically to the mind for it is, as it
has ever been, the criterion in the world
of transformers. So when next you need
to use Small Power Transformers up to
4 kva. do please have a word with us—
we sincerely believe you will find it well
worth while.

GARDNER’S RADIO LIMITED

Somerford e Christchurch e Hants

Another
65-watt

SOLON

This 65-watt industrial
type SOLON is fitted
with an oval tapered
bit—a popular
shape for all
general work.
Pencil bit types
and heavier
models are also

' avallable.

Write for
Ledflets.

MADE FOR
USUAL
STANDARD
VOLTAGES

SOLDERING IRON

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

Engineering Sales Dept., Milton Court,
WESTCOTT, DORKING, SURREY.
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There is no limit to the
application of the Spear
Nut System. Investigate
this time- and labour-
saving method NOW.
Our Development De-
partment is entirely at
your service and will be
pleased to collaborate.

WIRELESS WORLD

What would yo«z do about
assembly ?~

- WELL, have you ever heard of
Spear Nuts — made by Simmonds Aerocessories? . . . .. You have,
Then why not have your people go thoroughly into it? Yes, | know
what you're going to say. Your assembly problems are differept.
Well, what of it? | believe I'm right in saying the Spear Nut System
comprises over 600 standard jobs, and If that doesn’t cover your
needs, they will get down to your more tricky assemblies and design
a special fitting. Hang it, this Is no new gadget. It has proved itself
successful with numberless firms. As | told you, we have increased
production and cut costs and you can see the figures apy time.”

i  m— e ——=

SIMMONDS AEROCESSORIES LTP

GREAT WEST ROAD. LONDON
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EIMAC EQUIPPED
BRAZILIAN ARMY STATION

Vacuwum Tank
Condensers

Eimac 7150T
Pasr of Eimac
250T's
Elma( RX 2
Re"l:ﬁer
|
|

e o

With a single 750T in the final stage and a.pair of
250T's as modulators this station puts 1200 watts-on
the antenna. Operated by remote control on four fre-
quencies using phone, CW and lC‘W/.

The transmitter was. constructed by Maya Rebello
& Comp. of Rio de Janeiro and employs Eimac RX 21
rectifier tubes as well as Eimac vacuum tank condens-
ers 1n the final circuit. The design and construction
- does credit to its makers and the use of Eimac Tubes in

~ the most important sockets is convincing evidence of
their superiority and position in the world. of radio.

Follow the Leaders to &

" U BES

Export Agents:

FRAZAR & CO, LtD.
301 Clay St., San Franaisco, California, U.S.A. « Cable “Frazar™

Photos from top to bottom show a rear view of trans-
mitter, the remote control and a front view of the trans.
mitter constructed by Maya Rebello & Comp. of Rio de
Janeiro for the Brazilian army

Export Agents: Frazar & Co., Ltd.. 30t Cloy Street, San Francisco, California U S. A,
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FOR FULL EFFICIENCY IN SHORT-WAVE WORK !
RAYMART COILS—COIL FORMS AND COIL HOLDERS

Note these features of all

“Raymart’ Coils and Coil Forms SRR ELCONLS) i iN: Price
TYPE CA 11 025 metres =~ ... ... 216
. RD4 low=loss dielectric materlal is used exclusively. TYPE CB 20 to 45 .. 26
Both 4 and é-pin coils are imerc.hangeable with competitive TYPE CC 44 to 100 . .29
makes. TYPE CD 80 to (80 .29
All coils and forms have different coloured discs In the top
for ease of identification. SHORT-WAYE COILS, 6-PIN,
(] The thin walls and ribs keep dlelectric losses to the absolute TYPE CAé [1-25 metres ... )
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. The hollow resilient pins enable wires to be passed through
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TYPE YH6S Ceramic chassis mountlng conl
base to suit above é-pin coils
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RAYMART COIL FORMS (UNWOUND)

These are all moulded In RD4 and are supplied threaded or unthreaded. There are
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Price Price
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TYPE CT4 4-pin machine threaded 18 threaded ... .. e
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fit British  7-pin threaded ... R Tl

valvehoider) P i TYPE CF7 7-pin not threaded (to

fit 7-pin valveholder) 1/10

7-pin machine threaded
(to fit 7-pin vaiveholder) 2/-

TYPE CTé

é-pin machine threaded
(to fit British 7-pin
vajveholder) . I

TYPE CT7

q-pin Type 8dl. each.
6=-pin Type 1/6 each.
(Postage 2id. ex.)

RAYMART COIL HOLDERS. These 4 and 6-pin RMX Ceramic
Coil Holders make certain that you retaln the high efficiency of your colls.
Sterling Silver-plated sockets are fitted to all “ Raymart'’ Coil Holiders.

TELEPHONE :

48 HOLLOWAY HEAD, BIRMINGHAM 1 MIDLAND 3254,
=== ————— - ]
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In situations beset with difficulty, in times of stress and toil, Mullard have always found
new stimulus . . . fresh incentive. Behind the scenes in Mullard factories creative talent
responds to the spur of new requirements . . . production forges ahead.  Research to-day
in the field of Electronic technique is concerned with immediate and urgent needs . . .

but the problems now finding solution will mould the shape of future development.

MULLARD

THE MASTER VALVE

TRANSMITTING AND RECEIVING VALVES FOR COMMUNICATIONS - BROADCASTING
TELEVISION : SOUND AMPLIFICATION - ELECTRO - MEDICAL EQUIPMENT - . INDUSTRIAL EQUIPMENT

THE MULLARD WIRELESS SERVICE COMPANY LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
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Amateurs and Professionals

Should Post-war “Experimental” Transmitters Know Morse ?

. lies in amateur transmission are more prone than
any other section of Wireless World readers to
making plans for the post-war era, and the time when
they can resume their hobby. Of the many problems
that have been discussed in our columns, none has
aroused more interest than the question ‘‘Should
Amateurs Know Morse? ”’ Before attempting to find
the right answer, it seems necessary to clear away a mis-
conception that has tended to obscure the real issue.

What we and our readers describe as ‘‘amateur’
transmission would officially be known as ‘‘experi-
mental ’ transmission. Theoretically at least there is no
basic difference, as regards the G.P.O. machinery for
licensing, between (a) an experimental station set up by
a great wireless company for the investigation of some
vital problem by a highly trained team of engineers, and
{(b) the station of an amateur whose sole interest (what-
ever he may say on his application form) lies in achiev-
- ing long-distance communication. Real experimenta]
work and the ‘"hobby’’ side of transmission must be
divorced from each other before we can think clearly on
any of its problems, including the present one.

Everyone expects the number of amateur transmitters
to increase greatly after the war, and one of the strongest
arguments adduced by those who think they should know
morse is that, in a given frequency band, there is room
for more CW than ’phone stations. That the amateur
-who knows morse can, with a given power, communicate
over much longer ranges and make more contacts will
also not be disputed. :

Another telling argument is that morse helps to over-
come the language difficulty, thus enabling amateur
radio to play its part in fostering internaticnal friend-
ship. The pronunciation difficulty disappears, and it is
a fact that operators of different nationalities do manage
to exchange ideas with little trouble, thanks in part to
the use of an international jargon of abbreviations and
codes, some official and some highly unofficial, that has
eradually come into being. It is also urged that, in the
case of emergencies and the breakdown of other forms
of communication, messages can be handled better by

}'UDGING by our correspondence, those whose interest

’

telegraphy than telephony ; that is certainly true if the
operating is good.

Officialdom holds that amateurs should know morse in
order to understand signals from government and com-
mercial telegraph stations with which they may be inter-
fering. In spite of one correspondent having brought

forward specific instances of such uses of morse;, we are

not convinced that this argument is sound ; it seems to
date back to the days of spark transmitters and broadly
tuned receivers. It would be more useful to insist that
the amateur transmitter could be reached through the
land-line telephone by a G.P.O. control centre.

Those who object to the morse qualification do so
mainly on the grounds that it may prevent well-qualified
scientific workers from obtaining a licence, though others
adopt the somewhat negative attitude that telegraphy,
as opposed to telephony, is a crude and technically un-
interesting method of communication.

Nothing in Dispute

When the controversy started we remained neutral.
Now, after reading carefully all the arguments on both
sides, one comes to the conclusion that there is really
nothing at issue between the apparently opposed schools
of thought. The answer, then, to the problem that has
been intriguing our correspondents seems to be clear.
Amateurs—using that word in its true sense—should
know morse, or they will miss something of what amateur
radio has to offer them. Professional research workers,
or others qualified to carry out serious investigations,
need not. It has been argued that without knowledge
of morse they cannot observe the common courtesies of
non-interference within the experimental bands. But
that is surely a difficulty that could be overcome by suit-
able channel allocations.

The same applies, more or less, to a hypothetical third
class-of transmitters—true amateurs who wish to confine
themselves to telephony. There seems to be little reason
why they should not be allowed, subject to rather drastic
safeguarding regulations, to work in strictly limited
channels.
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Broadcasting Over the Mains
| “Wired Wireless” Distribution Over Electric Supply Networks |

NE must assume that the object
of a broadcasting service is to
interest—which is also amuse—
the listener. But there is no such
person as the listener; the public is
composed of all sorts of listeners with
varying tastes and prejudices, so, in
order to amuse ‘‘all of the people all
of the time,”’ broadcasting must cater
for widely different tastes. It can only
do this by simultaneously offering the
listening public a large number of pro-
grammes to choose between. The lis-
tener should be able to listen *‘a.la
carte” ; at present the poor chap has
to *‘ take the dinner.”’

It is not possible to give a multi-
programme service by radio because of
the limitation of channels. True, one
can ‘‘hear’’ lots of stations, but they
all send the same type of programme:
There is no continuous service of jazz,
talk, symphony, light music, plays
or whatever there could be if there
were enough channels.

If wires rather than wireless waves
were used to link the listener to the
programme source, theoretically, any
number of channels are available for
the -diffusion of any number of pro-
grammes. Obviously, carrier trans-
mission would be used; transmitters

“would send their output into the net-

work.  Receivers, physically con-
nected to the network, would be tuned
to this programme or that. It is a
radio system which does not radiate?
Therefore, the carrier frequency
_separation can be ideal for high-
fidelity reproduction, the signals
strong enough to overcome any noise,
and the receiver robust and simple..

Existing Wire Networks,
or

A national service of wire broadcast-
ing demands the existence of a con-
ducting network interconnecting every
house in the kingdom. This network
could be constructed anew to form the
basis of a ‘‘general communication”’
system, or the existing telephone and
‘“electric mains’’ networks could be
employed by superimposing carrier
currents.

Sooner or later—Ilater, if we go on
being stupid—a new network will be
constructed. It is within the bounds
of possibility that this could be de-
signed to diffuse a large number of
sour.d and vision programimes as well
as being used for the private telephone

By P. P. ECKERSLEY, M.LE.E.

____________________________________________

In this article the former ;
Chief Engineer of the B.B.C.
explains the technical means |
of putting into effect a pro- :
ject in which he has long

been interested :

system. The superimposition of fac-
simile would print newspapers and
periodicals in peoples’ homes and give
a written message and telegraph ser-
vice—all on a pair of wires! At
present the idea is not feasible—'‘it
would cost too much ’~that is to say,
it would cost three weeks’ present war
expenditure and earn a turnover
around the hundred-million mark.

A start could be made by using
existing networks to transmit, say, six
sound broadcasting programmes. My
friend and colleague, R, E. H. Car-
penter, and I started, in about 1930,
to see if the electric mains network
could be used to distribute a broad-
casting service. Obviously, the idea

was based on using carrier currents -

which, of much higher frequency than
the mains currents, could be injected
into and picked off the network by the
use of very simple filters, rejecting the
50-cycle currents and passing the high-
frequency currents.

The mains network has an intrinsic
advantage in that in this country it
reaches five households where the tele-

Fig. 1. Diagrammatic representation of
layout of sub-stations and ring main.

phone is only installed in one. Other-
wise, I should guess that the telephone
wire broadcasting system presents
fewer problems.! The attenuation of
the telephone pairs is less than that of
a buried mains cable, and each tele-
phone pair can be ideally terminated.
The mains networks are intercon-
nected in a complex manner, and have
variable terminations. Nevertheless,
if these problems of adapting the
mains network, formidable as they ap-
peared to us when we started, can be
solved, the paramount advantage that
the mains reach far more households
remains.

The Transmission System

We think we have solved these
problems. I propose to give a very
general description. of the system
which has been perfected for transmit-
ting broadcasting programmes over the
clectric mains. The system is appli-
cable to the great majority of systems
typically in use in this country for
urban and suburban domestic elec-
tricity supply.

Before describing the broadcasting
system it is necessary to explain the
fundamentals of - a typical supply
system. This will be casier by refer-
ence to the diagram of Fig. 1. This
is formalised. The dash-dot line repre-
sents the boundaries of a ‘‘supply
arca’’—a London borough, a provin-
cial town, or what would you? A
dotted line represents a so-called
“‘ring main,”” which, buried under-
ground, weaves its way over the area,
touching sub-stations S as it goes. It
is energised from a source of power—
the grid or a generating station—at G.
The ring main carries power at volt-
ages ranging between 6 and 33 kilo-
volts, and distribution is by ‘‘three
phase.”’

Each sub-station contains a trans-
former, its primary energised from the
ring main, the secondaries being con-
nected to the street cables which take

“the supply from the sub-stations to the

consumers’ houses. The strect cables,
as shown in Fig. 2, run out from the
sub’station, under and along the
streets. The cables, as is seen from
this typical picture, are intercon-

1 Technical details -of the Post Office
project for broadcast distribution over the
telephone system were published in The
Wireless World for September, 1940 [ED].
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conntected. The shape of the network
is determin®d purely by the run of the
streets. Branch feeders, not shown,
run from the street cables into the
houses lining the streets.

Fig. 3 shows the schematic connec-
tions of a sub-station. The power dis-
tribution system is shown in full lines,
the added connections, necessary for
injecting the carrier currents into the
street cables, in dotted lines, Ouly
one outgoing cable and the secondary
windings of only one power trans-
former is shown, it being understood
that there may be many street cables
and several transformers. The pri-
mary of each transformer is energised
from the higher voltage brought by
the ‘ring main, The potential points
Phi, Phz, Ph3 (Fig. 3) produce volt-

~ages 120 deg. out of phase with one

another, and from zoo to 240 volts
above the ““star’’ or ““neutral’’ point
N. This is at zero potential, and
earthed at the sub-station, but, de-
liberately, nowhere else on the net-
work.,

Any number from two to fifteeen
street cables may run out from a sub-
station. Each cable contains four
copper conductors. These are laid in
insulation. The insulation is wrapped

Fig. 2. Hypothetical layout of street
cables.

in a lead sheathing S and this in turn
has armouring outside it. The lead
sheath plays an important part in the
carrier current injection scheme and is,
therefore, shown in the diagram.
Armouring is not shown. :

The three phases Phi, Phz and Phs
are connected to these cable conduc-
tors and the fourth conductor is joined
to the earthed star or neutral point.
The lead sheaths of all the cables are
bonded together and are also bonded
to the branch cables which connect the
house wiring to the street cable con-
ductors.

Fig. 4 indicates how the houses get
a supply. Branch feeders, having a
lead sheath but only two conductors,

‘wires.
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aré joined between any one-phase wire
and neutral. But to distribute the load
evenly between phases, different
houses are joined to different phase
In effect, a third of the houses
are fed from one phase and neutral,
a third of the houses from another
phase and neutral, and the remaining
houses from the remaining phase and

Ph1

STREET -
CABLE

Fig. 3. Method of injecting radio-
frequency currents -into the supply
network at a sub-station.

neutral. Thus the neutral goes into
every house and any one phase into a
third of the houses. Each house thus
has a single-phase supply.

It will be appreciated that, so to
speak, a network of copper and a net-
work of lead bonded together joins
groups of houses, anything from 300
to 1,000 in common practice, to a
given sub-station. The basic idea
underlying our method of carrier cur-
rent superimposition is to treat all the
copper conductors in the street cables
as one conductor and all the lead
sheathing of the cables as the other

299

large reactance to the power current
(of frequency 50 c¢/s) but small react-
ance to the carrier currents (the
lowest frequency of which is above
20,000 ¢/s) are joined from each phase
and the neutral conductor to a com-
mon point, then this point taps all the
copper conductors in parallel. One
terminal of this bunch point is used to
form one conductor of a transmission
line for the carrier currents, the other
terminal being the cable sheath. .

This is illustrated by the dotted lines
in Fig. 3. Through the four con-
densers, C, all the coppers are joined
in parallel to one terminal of the
carrier current generator 2. The other
terminal of this generator is joined to
the -cable lead sheath.

Isolating the Neutral Wire

It is the object of the scheme to raise
all the copper conductors to the same
carrier potential. It would not be pos-
sible to raise the carrier potential of
the neutral conductor to the same
potential as the phase conductors un-
less the neutral carth connection were
interrupted by a choke I.. This is de-
signed to have a high impedance to the
carrier currents, but virtually zero
impedance to the power currents.
Thus, so far as the power system is
concerned, the neutral remains
earthed, but in respect to the carrier
currents the neutral is insulated from
earth and can be raised to the same
potential as the phase conductors.

Once this is done, then, clearly at
any point on the network all copper
conductors have the same carrier
potential. Since the domestic load
(lights, cookers, refrigerators and so
forth) is connected between any one of
the phase conductors and the neutral,

conductor. This forms a two-conduc- obviously there is no difference of
tor transmission
line. Thus, s0 l i House !
far as the carrier : S s r
current system 13 - .._....,J L e NS,
goncerned, we CONSUMER'S BRANCH CABLES
have got to Ve N
bunch all the
AN ‘
in
Ph [ — oyRter
Ph 2~ CABLE
Fig. 4. How cur- e
s Ph3
rent from main SHEATH

street cable (shown-
in section) is fed to
consumers’ houses.

0
s~ CONSUMER'S BRANCH CABLE

. ] .
The connection for HOUSE\F J% ‘i h
- P
a * selecbtor,’c; ot H : . ! SELECTOR INPUT
mains roadcast | Afeedid 2]
. . U ub, 1]
receiver, is also LI O M o1 i
shown. DR

copper conductors together at the sub-
station. An outright physical connec-
tion of these conductors would short-
circuit the mains. But if condensers of

carrier current potential across the
load. So the load may vary between
an infinite and virtually zero imped-
ance without disturbing the level of

~
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Broadeasting Over the Mains—
the carrier currents thus superim-
posed.
- Apart from the advantage that, with
this mothod of carrier current injec-
tion, there is no necessity fo fit an
automatic gain control circuit in the
house receivers, the scheme has the fur-
ther merit of minimising ‘‘noises’’
developed across and by the load.
Because, as is seen from the dotted
lines in Fig. 4, showing the connec-
tions for energising a house receiver
in one house by the carrier currents,
one terminal for the input to these re-
ceivers is found at the junction of two
condensers Cr connected between
phase and neutral. Any disturbances
created on the mains containing com-
ponents in phase opposition develop no
voltage at the junction of the conden-
sers. The majority of disturbances are
phase opposed and so are not heard
as Interference noise.

¢+ Selectors ’—not Receivers

We like to call the house receiver
““a selector’” so as to underline the
fact that it has few of the vices of a
“wireless.”” It is energised as to its
high potention point as described. Its
. earthy terminal must be joined, in
effect, to the lead sheath of the incom-
ing cable. The input impedarice of the
selector is purposely made very high.
Thus if-the path between the earthy
terminal of the selector and the lead
sheath is of high resistance, but lower
than the selector input impedance,
signals will not be diminished by this
high resistance. Thus the earthy ter-
minal of the selector may be connected
to the third earthed pin of a three-
pin power socket. If this is not pro-
vided, then the steel conduit in which
the house wiring is run can be used.
In the rare cases where cab-tyre two-

conductor wiring is used an earth has-

to be found as for a wireless set.

It is insisted that, so far as the trans-
mission system is concerned, the return
is not an earth return, albeit the re-
turn conductor is earthed. The trans-
mission line proper—the bunched
coppers and the lead sheath—is a con-
centric cable, and the currents (which
may bc of the order of one or two
amperes because the system is of very
low impedance) flow only on the
outer surface of the copper and the
inner surface of the lead. These cur-
rents do not flow, in sensible quan-
tities, in the "high-impedance house
wiring, nor into the high-impedance
selectors; they exist to establish a
potential on the low-impedance carrier
network.

This rather lorg, but necessarily
long, description, shaws how, given a
carrier current generator in a sub-

Wireless
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station, all the houses fed from that
sub-station can be given a programme
supply. A thousand houses, at maxi-
mum, are fed from one sub-station ;
the average is more like five hundred.
Thus, in order to cover ~an area,
means must be devised to get a carrier
current supply to each sub-station.
It would be wasteful to install separ-
ate transmitters in each sub-station.
Thus our idea is to use repeaters in
each sub-station which take a low-
level supply from all the transmitters,
located at some chosen point in the
area, and amplify this to a value sujt-
able for injection into the network. In
fact, we require a scheme exactly

‘similar to the power supply scheme

illustrated in Fig. 1. That is to say,
we want a pair of wires which follow

- the route of the ring mains, or at any

rate which touches all the sub-stations,
and which can carry the output of all
the transmitters, each sending out
separatec programmes. This pair of
wires must be tapped on to at the sub-
station by the repeater input terminals.

Thus one method to achieve this
would be to install all our transmitters
at G in Fig. 1, energise the ring main
with the carrier currents output from
the fransmitters, and tap the ring
main on to the repeaters at each sub-
station. But this presents difficulties.
Kilovolts with thousands of kilowatts
behind them terrify me, for one thing.
Then the ring main has protective
gear in its circuit which would impede
the carrier currents. Condensers for
by-passing the sub-station trans-
formers would cost a lot of money and
might break down. Power engineers
hate one touching their sacred HT
mains!

Using Inter-station 'Phone
Lines

It is common- practice to run
ordinary telephone pairs in the same
ducts which carry the ring mains.
These are used by the engineers for
talking from sub-station to sub-station
and/or for operating protective gear.
Since our currents are of super-audio
frequency, we can use these pairs,
even if they are being used to carry
audio currents, to carry the high-
frequency output from one set of
transmitters—unique to the system—
and distributing this combined output
to the sub-station where it is picked
up by the repeaters.

Thus, in sum, the basic conception
is to install transmitters—as many as
there are programmes to be supplied-—
at some point in the area and to take
their combined output on a telephone
pair to all the sub-stations in the area.
In each sub-station, repeaters, giving
equal amplifications to all the fre-

DECEMBER, 1941

quencies in the complex representing
the several modulations of the several
transmitters, each having a different
carrier frequency, amplify the com-
bined disturbance and feed it into the
street cables at a 'suitable level and
according to .the scheme previously
described.

The reader will, I am sure, appre-
ciate a certain reluctance on my part
to give a much more detailed descrip-
tion of a scheme which, owing to the
blocking of vested interests, has never
had a chance of being put into prac-
tice. One must still hope that some
happy day we shall be allowed to see
if it all works our commercially as well

as it has, in demonstration, tech-
nically.
Meanwhile the following more

quantitative information may be of
interest.

Some Data

The power required per programme,
per typical street cable, is of the order
of 1 watt. The impedance per typical
street cable varies, if not terminated,
betweenn 0.5 to 1.5 ohms, and is .
usually inductive. Thus the current
per programme is of the order of 1
ampere per cable. A cable, a watt,
an ampere, an ochm is a good rough
guide! :

We use carrier frequencics, for a
six-programme system, of 26, 39, 52,
65, 78 and g1 kc/s.  These are, in
fact, derived from the harmonics of
a master oscillator having a frequency
of 13 kc/s. If the carrier frequencies
were not thus ‘‘ cogged ’—if, in other
words, each transmitter had a separate
drive—the peak voltage of the com-
bined equal output of all transmitters
would be six times the peak voltage
of one. This would require a repeater
dealing with 36 times the power of one
programme. - By cogging the fre-
quencies the peak voltage of the com-
bined disturbance may be adjusted so
that the repeater power is only a little
more than six times the power required
for one programime.

The lowest ‘“house voltage’ on a
typical network energised by powers
of the order given above is about 300
millivolts.  This gives the required
signal-to-noise ratio.

We have demonstrated a selector
giving noiseless reproduction when
plugged into the same socket as was
being used to operate a flashing neon
sign. We ldugh at vacuum cleaners,
refyigerators, light and  power
switches, and so forth.

The transmitters are designed on the
asymmetric sideband principle. This
has been discussed in published
papers. Suffice it to say that we get
a ‘‘level” audio output up to 8,000
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c/s from the very simple and cheap
selector, with a carrier separation of
13 kc/s.  The extra harmonic dis-
tortion introduced by the asymmetric
principle is of the order of 2 per cent,
at 1,500 c/s; less at zero or other
frequencies.

Our object has been to make the
d¥lector (house receiver) cheap to
manufacture, easy to operate and
pleasant to listen to.
dyne principle is used and there are
two stages, one a frequency changer,
the other a combined second detector
and output valve. The maximum
““undistorted”” power output is 2
watts ; quite enough (too much?) for
an average IOOHIL. )

There are two filters ; one precedmg,
the other following, ‘the frequency-
changer valve. The first filter deals
with the signal-frequency currents and
has settings to give it the same band
width of response over the six bands
of frequencies representing the six
programmes. The filter following the
mixer and dealing with the inter-
mediate-frequency currents has, as in
common practice, a constant per-
formance.

The user has no fine tuning to do.
A rotating switch is provided which
clicks into any one of six positions.
Only when the click mechanism
registers can the ' programme be
heard. Thus no nustakes can be

The superhetero- -
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sarily available for export.

made ; the filters arc designed to give
their correct responses at the given
setting.  This exact design is made
feasible because the carriers are, com-
pared with radio practice, of much
lower frequency. The minimum ratio
of maximum side band to carrier fre-
quency is (say) 99 to gr=r1.09 in the
wire broadcasting system, but is
1,005,000=1.005 in
average radio practice. This makes
filter design for the carrier current
scheme ever so much simpler.

The quotations we have had for
manufacturing the selector in quan-
tities shows that the cost is far less
than for a radio receiver of comparable
performance. But what can a radio
receiver give, in variety of choice of
programmes with clear reproduction—
considering the carrier separations
and relative levels—compared with a
wire broadcasting system such as I
have attempted to describe? '

Wireless Engineering

IN his inaugural address as president

of the Institution of Electrical En-
gineers on October 23rd, Sir Noel Ash-
bridge, B.Sc.(Eng.), who is Controller
of Engineering of the B.B.C., stated
that he felt the added responsibility of
being the first representative of a new
public undertaking to hold the office.
Sir Noel, who is in his fifty-second
year, has been with the B.B.C. since
1926. Immediately prior to that time
he was at the Marconi Company’s ex-
perimental station at Writtle, Chelms-
ford. He was knighted in 1935.

As is customary for the president,
he dealt with the subject on which he
has specialised for many years, and in
doing so treated the subject as a
general engineering one. He gave a
very comprehensive review of the
whole ﬁeld of broadcasting in this
country, ‘‘avoiding the more detalled
and highly specialised questions.”
The international wavelength situation
and its effect on this country was very
thoroughly covered. Short reviews of
the television and overseas services
were also given. It was interesting to

Sir Noel
Ashbridge’s

Review

hear Sir Noel state that the expendi-
ture on the London television service
was, in effect, 30 times greater than
would have been covered by a special
licence fee of ten shillings from viewers.

He made some interesting observa-
tions concerning engineering training
in his concluding remarks. ‘‘It has
sometimes occurred to me,”’ he said,
‘“ that the methods used in the medical

profession to train students might be

applied to engineering. Here, I be-
lieve, lectures and clinical work pro-
ceed side by side after the first two
years or so. One might almost visnal-
ise the equivalent of clinical work,
which is, T think, the right term apply-
ing to explanations of practical prob-
lems—so to speak—on site. This, of
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course, is not a new theme, . . . but a
complete separation between theoreti-
cal and practical training is still
common.”’ Visualising that large
numbers of war-trained students who
have beeri through short courses and
prematurely rushed into industry, ** to
meet exceptional demands which can-~
not possibly continue for long after the
war,”” will . have to be absorbed into
peacetime activities as nearly allied to
their wartime employment as possible,
he suggested that some scheme of
parallel factory and college work will
be necessary if such men are to be
capable of equipping themseclves for
higher posts while still supporting
themselves. He pointed out that if
nothing is done there will be a large
number of unemployed and part--
trained men attached to the industry,
who will constitute a problem for years
to come.

So far as frequency modulation is
concerned, Sir Noel suggests that the
advantage of frequency modulation
may be exploited in connection with
television services, since in most
countries there are no commitments
with regard to television systems.

‘““No thoughts on the work which
should be undertaken . in relation to
broadcasting after the war would be
complete without including the out-
standing question of television,”
stated Sir Noel. ‘“There will be the
obvious necessity of a rapid restora-
tion of the service, but it cannot be
assumed that this should be immedi-
ately réstarted without regard to the
lapse of time which has taken place.
It cannot even be assumed that the
same fundamental standards of defini-
tion should be adop’ted ot many
budding industries in the nature of a
public service have had the advantage
(some people might say it was a dis-
advantage) of making a new begin-
ning after two or three years of regular
working, and it is hoped that the
fullest advantage will be taken of this
almost unique position.”’

Choosing Replacement
Yalves
An Official List .

MANY valve types are scarce, and
so, to assist in the choice of suit-
able alternatives, the British Radio
Valve Manufacturers’ Association has
prepared a list of equivalent and ** pre-
ferred ”’ types.

This list, which has now been issued
by The Wireless World in booklet
form, costs 1s. through newsagents or
booksellers. Direct from our pub-
lishers, by post, the cost is 15. 7d.
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Aerial Coupling

Which is the Best Circuit for All-round Efficiency?

GOOD aerial coupling should give
the best possible amplification
and selectivity at all settings of

the tuning condenser, should not un-
duly restrict the waverange of the cir-
cuit, and should be such that the
readings of the tuning condenser are
substantially the same no matter what
the constants of the aerial system.
Any aerial-earth system contains in-
ductance, capacity and resistance, and
accordingly Fig. 1 (a) has the theor-
etical equivalent shown in Fig. 1 (b),
where V represents a generator of
alternating potential. This forms a
series tuned circuit with a resonant
frequency, the value of which is de-
pendent upon the shape and size of
the aerial system, and hence the
amount of inductance and capacity
present. Typical values for L, C and
R for an average outdoor horizontal
aerial are 20 pH, 200 uul and 50 ochms
respectively, giving a resonant fre-
quency of 2,516 kc/s (119 metres).

T :
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EARTH FOEARTH
i C
= -
(a) (®)
Fig. 1. The characteristics of any

aerial-earth system (a) may be simu-

lated by a series resonant circuit (b)

in which the value of L, C and R
are appropriately chosen.

These values of L, C and R will be
used in some of the subsequent calcu-
lations. R

In the early days of radio a type of
aerial coupling frequently used is that
illustrated in Fig. 2 (a), from which
it can be seen that this is the simplest
possible method of connecting an
aerial to a tuned circuit. The theor-
etical equivalent of the circuit is given
in Fig. 2 (b), from which it is clear
that the aerial capacity C is effect-
ively in parallel with the circuit L1Crx.
If Cx has the usual maximum value of
500 ppF and if C is 200 puF, then the
greatest possible variation of capacity
in the tuned circuit is:from 200 puF
to 700 upF, i.e., an increase of 3.5
times. The ratio of maximum to
minimum wavelength receivable de-
pends on the square root of this, and
is hence 1.87, a value which might

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

Attention to the design of
the aerial coupling is worth
while in all types of receiver,
but is especially important
in small, economical sets if
an adequate performance is
to be cbtained. The article
discusses the merits and
shortcomings of well-known
types of aerial coupling

have some application in long wave
circuits, and it would permit reception
over a range of 1,070-2,000 metres, but
which would be very inconvenient for
general use on medium and short
waves, where we want a value of 2.75
at least. It is clear, too, that the dial
readings of condenser CI‘ will depend
on the constants, chiefly the value of
C, of the aerial-earth system.

The selectivity of this system is
very poor indeed. This, of course, was
of no consequence in the early days of
broadcasting.  This simple aerial
coupling thus has many disadvan-
tages, but it should not, therefore, be
assumed that the method is obsolete
and completely useless, for it has an
application in simple receivers used
purely for high-quality reception of
local stations. Here the good ampli-
fication is useful, and the lack of selec-
tivity is an advantage, as it permits
good reproduction of the sidebands
and, if the receiver is insensitive and
close to the transmitter, there is no
possibility of interference from stations
of neighbouring frequencies.

The first step towards improving the
selectivity of the arrangement in Fig.
2 was made when a fixed or variable
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Fig. 2. The direct-coupled aerial cir-
cuit (a) has the theoretical equivalent
given at (b).

condenser Co was introduced into the
aerial lead as shown in Fig. 3. Theow
etically this simply reduces the effec-
tive value of the aerial capacity C, and
the practical consequences of this are
an improvement in selectivity and an
extension in waverange. Moreover if
Co is very small compared with C the
dial readings will be independent of
the constants of the aerial. Many such
condensers were, and still are, mar-
keted in impressive boxes, and all
sorts of fantastic claims—and charges
—were made for them.

Fig. 3. The introduc-
tion of a small series
condenser Co in the
aerial lead will im-
provewaverangeand L1
selectivity at the ex-
pense generally of
amplification.

Suppose we wish to calculate
approximately the value of Cp which
will permit reception of the medium
waveband 2o0-550 metres. The capa-
city variation needs to be 7.56: 1 (i.e.,
2.75%: 1). Neglecting stray capacities,
we can see that this variation is pos-

. 500
sible when Co = TR T 8o ppF
approximately.  Since strays may

account for some 30 wuF, a smaller
value, say 50 pul, should be used in
practice. Two 0.0001 pF condensers
in series will give this value.

The variation in amplification at
various frequencies given by such a
circuit as this is shown in Fig. 4, in
which &urve (a) applies to the circuit
of Fig. 2, and curve (b) applies to that
of Fig. 3, the series aerial condenser
being taken as of 50 up¥ capacity.
The effect of the condenser is to move
the peak considerably towards the
high frequency end of the spectrum,
so much so, in fact, that it does not
fall within the range of medium waves
at all. As a consequence, the ampli-
fication over the medium-band range
is reduced.

The effects of “aerial capacity are
particularly marked in the case of
short-wave circuits. Consider such a
circuit which includes a coil of 8 pH
inductance, and a parallel tuning con-
denser of 100 ppF maximum capacity.
Allowing 4 ppF for valve capacities
and 7 ppF for the minimum capacity of
the tuning condenser, by application

-
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of the formula A = 1885 /L.C, the wdve-
range can be shown to be 17.7 to 54.4
metres, which includes most of the in-
teresting short-wave transmissions. If
a2 normal outdoor aerial is connected
directly to such a circuit accordng to
the circuit of Fig. 2, the tuning capa-
city is just ‘‘swamped,”’ and recourse
# A=1885/LC again shows that the
tuning range obtained is 78 to g2
metres, which does not include any
of the desired band! If we do not
wish. to disturb the calculated wave-
range unduly the circuit of Fig. 3 can
be used, and, if we decide to include
the 1g-metre band, Co must not exceed
2 or 3 uuF. Capacities as small as this
can be made by running two pieces of
wire about 20 S.W.G. in Systoflex
sleeving parallel for an inch or so.
This calculation shows very convinc-
ingly the need of an aerial with a very
low capacity for use on the short
waves. A short vertical rod answers
this requirement well. The series con-
denser method of -aerial coupling is
not, however, well suited to use on
short waves and some of the methods

which follow are instead recom-
mended.

B

N

JA
z
°
£
H
L
:
H
@ ]
F b L
<
o /’
13 [/

—

s00 700 900 1,00 1,300 1,500

FREQUENCY IN KILOCYCLES PER SECOND

Fig. 4. Experimental curves showing
the variation of amplification with
frequency of a medium-wave coil of
157 uH inductance in parallel with a
variable condenser of 500 uuF maxi-
mum capacity {a) with an average
aerial connected directly to the high
potential end, and (b) with a series
aerial condenser of 50 uuF. For both
curves the projection on the frequency
axis gives the waverange covered by
the circuit.

Another method of increasing the
selectivity of the circuit of Fig. 2 is
by connecting .the aerial to a tapping
point on the coil, as shown at Fig. 5
(a), the theoretical equivalent of which
is given at Fig. 5 (b). This has the
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practical consequences, as before, of
effectively reducing the capacity due
to the aerial, which is thrown across
the coil, and so improving the wave-
range coverage and the selectivity. It
is a very simple matter to calculate
roughly the capacity ‘‘ reflected’’ into
the tuned circuit LiCr. If the

@1
(a) (b)

Fig. 5. Another method of improving
the performance of the circuit of Fig.
2z is by the use of the tapped aerial
coil shown at (a). The theoretical
equivalent is given at (b). -

““tapped”’ part of the coil Lo con-
T .

t&insTof the total number of turns

cn the tuning inductance, thén the

: ... C .
‘“reflected ' capacity is =—. Thus if

k

. :
({%v LO% éu ;ﬁfn
R L -

[
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where L is,in this case (L +Lo) and
is expressed in pH, and C is expressed
in uF. Now for maximum amplifica- -
tion the resonant frequency must
clearly fall inside the frequency range
it is desired to receive and, as L. and
C are both fixed, this requirement sets
a lower limit to Lo and hence to the
“lowness”’ of the tapping point. If
Lo is small the resonant frequency will
lie outside (above) the desired range.
The observations illustrated in graph-
ical form in Fig. 6 were made on the
157 pH coil, the details of which are
given in the inset. An average aerial
and a normal tuning condenser were
used. The selectivity of such an
arrangement increases very rapidly as
the tapping point approaches the
carthy end of the coil duc to the de-
creasing load reflected into the tuning
circuit, and, from Fig. 6, it is clear
that the wavcband coverage increases
also. The curves show, too, that the
amplification is substantially the same
for tapping points between the high .
potential end and the middle point of
the coil : for tapping points lowcr than
the centre, i.e., nearer the earth con-
nection, the amplification falls off
rapidly. It is clear, therefore, that

L1 has 60 turns, and the
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aerial is attached to a
point 2o turns from the
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nuF, then the capacity s
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Fig. 6. Experimental curves
showing the amplification

of a 157 uH inductance

RELATIVE AMPLIFICATION

(sketched in the inset) with

an average aerial attached 2
to various tapping points.

As before, the horizontal

extent of each curve mea-
suresthe waverange secured

with each tapping, using a

normal 500 uuF tuning
condenser.

. 200 ’ . .
tem is —, or 22 uuF. By increasing

k sufficiently, it would appear that
selectivity and waverange could be im-
proved indefinitely, but in practice it
is found that the amplification falls off
fairly quickly as the tapping point
approaches the earthy end of the coil.
The reason for this is not difficult to
understand. Reference to Fig. 5 (b)
will show that the maximum voltage is
developed across LiCr when maxi-
mum current flows in (L +Lo)C,
and this will occur at the resonant fre-
quency of the circuit (L. + Lo)C, which

Y
is given by the usual formula———
2z LC,

900 1100 1,300 1,500 1,700 1,900 2100

FREQUENCY IN KILOCYCLES PER SECOND
the best performance as regards ampli-
fication, selectivity and waverange 1s
obtained with the aerial attached at
the approximate middle point of the
coil.

For such a connection the ‘‘re-
flected’’ capacity is one-quarter of
the aerial capacity, i.e., is abgu’c
50 ppF for an aerial in which
C=z200 uuF. Curve (d) of Fig. 6, and
curve (b) of Fig. 4, both apply to
circuits with ‘‘reflected’’ capacities
of 50 uuF, and hence with the
same waverange. The superiority of
the tapped coil with regard to ampli-
fication is clearly shown by a com--
parison of the two curves. )

Although low tapping points give

I
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poor amplification, some extensive
waveranges can be secured with the
aid of them. Suppose, for example,
a medinm-wave coil of 157 uH is
tapped so that one-tenth its total
number of turns are included in the
aerial circuit. ‘The ‘‘reflected ”’ capa-

., . 200 . .
city is of Or 2 uuF.  With careful

attention paid to choice of a tuning
condenser with a low minimum capa-
city the total strays can be reduced
to about 30 uuF, giving a capacity
variation of 17: 1, and hence a wave-
length variation of about 4: 1. If the
maximum wavelength received is, as
usual, 550 metres, then the lowest
obtainable is 140 metres.

The difficulty with all the methods
of aerial coupling described up to
now has been that the factors
selectivity, amplification and wave-
range are interdependent. Increase
of amplification is wusually achieved
at the .expense of selectivity and
waverange and vice versa. The trans-
former method, the theory of which
is in mapy ways very similar to that
of the tapped coil, offers better possi-
bilities of giving a superior perform-
ance in these three respects, as the

AV

Fig. 7. The trans-
former method of
aerial coupling is
probably the best of
all, provided great
care is taken in its
design.

=

|

degree of coupling between primary
and secondary windings can be varied
(it was fixed, of course, in the tapped
coil).

The effect on selectivity and ampli-
fication of varying the degree of
coupling is illustrated by the curves
of Fig. 8, which is reproduced from
an article by Reed.* It is clear from
this that the optimum coupling for
amplification does not give best
results as far as selectivity is con-
cerned, but it also shows that there
is onc particular degree of coupling—
actually one-half the value for opti-
mum amplification—which gives 8o
per cent. of the maximum possible
selectivity and the same percentage
of the maximum possible gain.
degree of coupling is clearly a very
good compromise, and RF trans-
formers are best designed with refer-
ence to it. It is somewhat unfortunate
that there appears to be no simple

This ’

# ¢ The Design of HF Transformers,”
by M. Reed. - The Wireless Engincer,
P- 349. July, 1031, "
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rule for calculating degrees of coupling
between coils, which means that this
particular method of aerial coupling,
though theoretically very good, is not
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Fig. 8. The selectivity and ampli-
fication given by an RF transformer
depend on the degree of coupling
between primary and secondary ac-
cording to these two curves. The
coupling represeited by (a) gives’
clearly the best compromise betiveen
amplification and selegtivity.

perhaps ideally suited to the require-
ments of amateur experimenters, who,
without the aid of elaborate equip-

ment, would be forced to employ the .

age-old method of trial and error to
find the right degree of coupling. For
those the tapped coil is easier to con-
struct, and its performance is simpler
to calculate.

In conclusion it may be said that,
although some of the simple circuits
described initially have applications
in specialised instances, the best
aerial coupling for general use em-
ploys either the RF transformer or
the tappeé coil, of which the former,
if carefully designed, is the better.

Wireless and Waste Paper

VERY reader must be aware of the
appeal made by the Ministry of
Supply for waste paper. This item,
like so many other familiar things in
everyday life, has acquired a new and
important significance at the present
time, as every scrap of waste paper
that can be salvaged and passed along
to the collecting centres is needed for
munitions. ' »
Naturally we like to feel that the
waste paper which we contribute is
going to be turned to some wireless
use, but unfortunately paper is but
little used in the make-up of wireless
apparatus. It is true that substances
like paxolin and bakelised paper play
their part, more especially in the com-
position of coil formers. However, the
paper which is employed for this pur-
pose is of a very high grade—as is the
fine tissue used for paper condensers—
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and will certainly not be made from
the waste paper which we contribute.
But it must not be forgotten that wirc-
less instruments, whether produced for
the Services or for domestic use, are
of a very delicate nature, and will need
a good deal of packing material, and
we certainly can visualise our waste
paper being put to good use for t

protection of Service wircless gear.

New R.C.A.Record Changer

ANY of the 1942 series of R.C.A.
Victrola radio gramophones re-
cently announced in America

are to be fitted with a new automatic
record changer which plays both sides

~of each record without turning it over.

The essential feature of the new
design is a tandem tone arm with two
pick-up heads, one of which is used to
play the underside of the record. A
special light movement with a per- -
manent sapphire needle has been de-
signed, which will follow the groove
faithfully with less pressure than is

. required to lift the record or cause it

to slip on the diminutive turntable,
which, with underside playing, must
be smaller than the title label.

Up to fifteen records are stacked oun
three automatic release supports
arranged round the outside of the
record. The bottom record is dropped

In the latest R.C.A. Victrola record
changer a divided tone arm with two
pick-up heads is arranged to play both
sides of each record without the
necessity for turning it over.

on to the turntable and played in the
usual way by the top pick-up. At
the end of the record the arm swings
out, the turntable is stopped and re-
started in the opposite direction, and
the bottom pick-up is gently raised
into contact with the run-in groove of

- the underside of the record.

Finally, the dunal tone arm swings
clear of the record, which is then
gently deposited through a slot into
a felt-lined compartment at the side:
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“Total War”

Receiver
A Lightweight Portable for

mergencies
By W. H. CAZALY

-

components ;

e ———— ey

HE design of unorthodox re-
ceivers with miscellaneous cir-
cuits and components has
acquired a new and serious signifi-
cance in these times, and it is worth
while to review the possibilities in-
herent in the ‘‘junk-box.”” Many

cases of servicing and new construc-

tion will increasingly rely on it. No
apology is made, therefore, for pre-
senting this effort at adapting the use
of odd components to suit wartime
conditions.’

The circuit employed in this case is
given in Fig. 1. Needless to say, once
one starts this sort of thing, the varia-
tions of arrangements that leap to the
mind are endless ; to discuss them even
in part in an article such as this is

p

Here is a type of ¢ stand -by” receiver that
almost everyone needs nowadays.
is sufficiently flexible to allow a wide choice of
even the * junk-box” may Le
counted upon to provide many of them.

The design

out of the question. This circuit was
finally chosen, after a deal of experi-
menting and calculation, because it
seemed to conform to the purpose in
mind—that of producing a compact,
stardy, self-contained receiver, with
the minimum of special components,
that would keep the owner in touch
with official sources of broadcast in-
formation on both the SW and the
medium wave-bands, in the event of
extraordinary situations arising. Re-
liable headphone reception is provided
on two SW bands covering from well
below 15 metres to over 80 metres,
and also from 200 to 500 metres ; loud
speaker output is obtained if required
on the MW band and on some of the
SW stations ; HT consumption at from
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50 to 7o volts is of the order of 2.5
to 4 mA, and LT power may be de-
rived either from cycle lamp batteries

or, with slight circuit
from a small accumulator.
The practical model made up by the
author is shown in an accompanying
photograph. Of course, innumerable
modifications in layout are possible,
provided fundamental principles are
borne in mind. It was built that way
because, in that form, despite its
obviously ‘‘home-made’’ appearance,
is fitted comfortably into a biscuit tin
measuring 3% x 3% x 73in., the lid being
used as a ‘‘chassis’’ or base upon
which all the components are
mounted, while another tin of the
same size attached, as shown, held
the HT and LT

alterations,

R2

O +HT

so-7ov  batteries. Theacrial

and earth consist
of lengths of flex
carried when not in
use on wire hooks

Fig. 1. - Complete cir~
cuit diagram. The fre-
quency bands covered
are, approximately,
600-1,500 kcjs, 4-12
Mc/s and 12-21 Mc/s.
{(Much  depends on
stray capacities.) Val-
ues of components are :
Ci, C3, o0.0001 uF;
Cz, C4, Cy, o0.0005 iF ;
Cs, 0.01 uF ; C6, 0.005
uF i C8, 4 uF; Co,
0.25 /,LF, RI, ZMQ;
Rz, 10,000 £; R3,
2,000 2; Ry, 1M2;
"Rs, Rg, 100,000 Q;
RS, 28 2 ; Ry, 1MQ2;
R8, 10 £. Filament

O =HT

P characteristics of the

valve types shoewn :
Vi, 2 V, o1 A; Vg,

1.4 V, o5 A; V3,
1.4V, 01 A,
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soldered on the side of the case, each
being provided with a crocodile clip.
To put the set into operation, it is
only necessary to unwind the aerial,
fling it out and clip it up to some high
support, clip the earth to the nearest
convenient earthed point (even a
metal skewer stuck into moist ground
will do), connect the headphones

HT OR AF

N—
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ing the principle of operation by in-
cluding a ‘“blocking’’ condenser C2
in Fig. 2(b). This still leaves both
sides of it ““live’’ to RF, however,
and this is avoided by a slight re-
arrangement of the components, as
shown in Fig. 2(c), in which the.rotor
(moving vanes and spindle) is tied
down to chassis. This has a further
advantage in putting the reaction con-
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HF from the anode of the detector
valve to the chassis ; for this reason Rz
in Fig. 1 must have very low seli-
capacity. It might further be argued
that R2 need not be in the path of the
DC anode current, since variable com-
position resistors in such positions are
notoriously noisy ; some such arrange-
ment as that in Fig. 2 (d) might be
adopted. The objection to this idea

RFC

(a)

(b) ' ©)

€d)

Fig. z. From the basic Hartley of diagram (a) the three other circuits can be derived. Corresponding components bear similar
reference lettering. Comparing these circuits with Fig. 1, C1 here corresponds ‘to Cz2, C2 to C4 and R to Rz.

(which may conveniently be a light
pair with tape headbands), and switch
on. The whole forms a box shape that
is easily packed or carried with other
- belongings when on the move,

There is, of course, more in these
simple designs than meets the eye.
The most ilportant factor of all is
the control of reaction; unless this is
extremely good, reception on the SW
bands with this type of receiver is very
unsatisfactory. First of all, it is neces-
sary to obtain oscillation with the
low anode voltage available. Some

thought and care in construction must

be expended over the portions of the
circuit involved. The ‘‘classical”
magnetic feed-back system is excellent
for MW bands, but uncertain at higher
frequencies. The Colpitts is excellent
for high frequencies, but the use of
series tuning condensers curtails the
coverage on MW. The Hartley is ex-
cellent on both, but needs to be modi-
fied to get rid of certain disadvantages
that are present in its basic form-—see
Fig. 2(a). Here, it will be seen, the
tuning condenser is” ‘‘live’’ on both
sides to both HT positive and to RF.
These disadvantages are removed by
adopting cathode coupling, which, as
shown in Fig. 1, is embodied in the
receiver. The action of this circuit is
perhaps best understood by deriving
it in steps from the basic Hartley (see
Fig. 2). The tuning condenser may
have one side put at earth potential as
regards DC from HT without affect-

trol resistance effectively at chassis
potential as regards RF, which avoids
““hand-capacity *’ effects, although it
is still necessary to insulate this com-
ponent from chassis from a DC and
AT viewpoint—but this is easily done
with fibre bushes. The arrangement
now beeomes substantially that of
Fig. 1. It will be observed that con-
trol of reaction consists essentially of
controlling the capacitative path for

Fig. 3.. To prevent L1 being ‘‘ short-
circuited >’ to HF through the valve
filament, an RFC is included in the
positive filament lead as shown in (a).
This choke would have a great many
turns and be of low resistance—a

bulky component. The alternative is
to wind both filament leads into a coil,
one winding on top of the other and
insulated from it by the enamel of the
wire, as in (b). The double winding
theén acts in two capacities : as half
of the tuning coil L1, L2, and as the
+ and — filament leads to the valve.

is that it is difficult to substitute a
choke in place of a resistance in this
particular instance, because chokes
usually have resonances at RF that
are apt to be exceedingly troublesome
in the control of reaction, especially
when, as in this case, they are required
to be effective from 15 metres to 500
metres. A suitable choke was found
to have a wide field and to be exces-
sively bulky. A resistance, therefore,
becomes necessary in place of the
RFC in Fig. 2 (d), but if it is fixed at,
say, 10,000 chms, which is satisfactory
over all the frequencies involved, it
very considerably reduces the anode
voltage and the AF developed across
the transformer primary, and so may
make reaction hard to obtain at the
higher frequencies, and certainly re-
duce the overall gain at AF. As a
matter of fact, a certain amount of
AF gain is lost even with the arrange-
ment finally adopted, shown in Fig. 1,
since Rz always has a certain amount
of resistance ; but the loss is compara-
tively small, and the simplicity and
saving of space and excellence of con-
trol are adequate compensations. As
was said earlier, once one starts dis-
cussing variations of these circuits,
endless avenues of possibility open up ;
if readers think something else would
be better, they have only to try it.
For the same reason—to avoid the
use of specially designed and awkward
chokes—half of the tuning coil con-
sists of a .double winding that also
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carries the filament current of the
valve. This double winding may be
regarded a a single winding from the
point of view of RF ; it consitutes L1
of Fig. .2 (c¢) and (d). An alternative
arrangement, if space is not an im-
portant consideration, would be to
make one path of the filament current
a low-resistance RF choke, as in Fig.
3 (a), designed not only to reduce the
filament current as little as possible,
but also to be effective from 15 to 500
metres ; such.chokes are bulky and
their fields and resonances are very
troublesome ; the only advantage
would be a slight simplification of the
turing coil windings. The system is
therefore adopted of so constructing
the double winding of L1 that

Wireless
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the higher frequencies, however, the
triode must have a comparatively low
Ra, even if it has a correspondingly
low mu. -One of the ““1st LF’’ type
—Ra about 8,000 to 12;000Q—is suit-
able.

Concerning the choice of compon-
ents generally, the following remarks
may be of assistance.

The coils, of which the construc-
tional data are given in Fig. 4, should
be carefully made and conform fairly
closely to the dimensions given. The
tuning condenser actually used in de-
fault of anything better is an alumin-
ium one ; it was washed in strong soap
and water and dried thoroughly, to
clean it and 1mprove the surface of

'/z mA->]

it constitutes effectively a
. single winding as regards RF,
but carries the filament

: 2
Fig. 4. Coil winding details. 3]
SWr wound with 26 SWG
enamelled wire, 1-diameter
spacing between turns of sec-
tions 1-2 and 2-3 ; LT -+ fila-

ment winding (6-7) in same

‘n
AL TR ML RRIRRR AN

former need be only a poorish com-
ponent—a really good-class one might
give rise to threshold howl despite the
presence of Rz in series with the pri-
mary. The two AF valves shown are
of the x1.4-volt variety, and as they
are in series and the diode-triode (of
which the diode is unused) filament
current is 0.05A, while that of the out-
put pentode is 0.1A, a 28Q resistance
is connected in parallel with the fila-
ment of the triode, to pass the needed
o.1A for the output valve. This re-
sistance, and the 100 RS, are con-
structed of resistance wire on small
slips of insulating material. A few
inches of 36 SWG Eureka are suffi-
cient—the exact lengths, depending on

s
<"z p1a—>

NN
AN
AN

SECTION 6-7 {LT+ Coil)
INTERWOUND BETWEEN V
b TURNS OF SECTION 2-3 %

5 :
_1ls ) G; ,ig
’ .

AN

S NS

b

b SECTION 6~7
OVERWOUND ON

SECTION 2-3

S S

direction, wound into the spaces
between the turns of section 2-3.
SWz wound with 30 SWG
enamelled wire ; sections 1-2
and 2-3 close wound ; LT +
filament winding (6-7) wound in
same direction over section 2-3.
MW coil wound with 30 SWG
enamelled wire. Section 1-2
loosely pile wound to fill Jin.
square former space. The
coupling coil (corresponding to
Lr of Fig. 3b) consists of 2
layers, each of 10 turns, of the
same wire, close wound and close
to section 1-2 and in sense as if

* continuing winding. 5

26 SWG

6 TURNS

& TURNS
EACH COIL

3 TURNS
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m

}
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N
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- SECTION 4-5 K

OVERWOUND ON
SECTION 2-3

AN

S

30 SwWGC

7 TURNS

current to and from the valve elec-
trodes, as in Fig. 3 (b).

The choice of a detector valve is
fairly wide, since it is only necessary
that its characteristics.should be such
that the changes in conditions brought
about by reaction control should have
the minimum effect on its behaviour
and that its Ra should be low. To
avoid bulk, the older type of screen-
grid or pentode non-vari-mu HF valve
is not used. The newer smaller valves
with vari-mu characteristics and some-
what critical electrode potentials do
not apparently lend themselves well
to really smooth reaction control with-
out high anode potentials; backlash
is very annoying. There are, however,
many triodes that behave excellently,
especially when control is obtained,
not by greatly varying the anode vol-
tage and so the mu and Ra, but by
varying, as is done in this case, the
amount of RF feed-back alone. ‘On

the vanes—aluminium is attacked by
alkali. A brass condenser would prob-
ably give better results. The coils
are mounted directly on the 4-pole
3-way Yaxley type switch—which
happened to be handy in the junk-box
—Dby stiff wire leads. The use of plug-
in coils is apt to give rise to hand-
capacity effects besides being cumber-
some. Of course, if a switch of this
kind is unobtainable, it may be neces-
sary to cut out one of the SW or the

- MW bands and use a simpler switch.

The valves are ‘‘de-capped’’—i.e.,
the bases are removed, and connec-
tions are made directly to the leads
from the electrodes coming "through
the glass pinch—in the case of the AF

- valves for saving of space, and in the

detector for efficiency ; the composi-
tion bases of detector valves give rise
to surprisingly high losses at high fre-
quencies that may make all the dif-
ference to reaction. The AF trans-

15 TURNS
15 _TURNS ’ s
EACH CO!L
10 TURNS
EACH COIL
SW

" being ‘‘ caught blind "’

30 SWG

OO0 TURNS

2

s
3

MW

the thickness of the resistance wire
available, may be calculated from data
given in wire tables. Of course, all
the valves may, if desired, be of the
two-volt type, if corresponding and
obvious changes in filament wiring are
made.

Perhaps the author may be per-
mitted to mention that the desire for
and notion of this receiver was pro-
voked by his experiences in France
during the retreat to Dunkirk, when
English broadcasts of news bulletins
picked up on the ‘‘domestic’ re-

“ceivers taken out by his unit for purely

entertainment purposes sometimes
proved, during those anxious days,
almost the only effective means of
finding out what was happening, what
parts of the country were likely still
to be open, and of planning move-
ments in the event of losing touch
with HQ. He does not wish to risk
in the future.
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in Telearchics

Controlling Model Aircraft

This plane, winner
of the National

ELEARCHICS, or the distant-

control of mechanism, has been

a subject which has always in-
terested not only the wireless en-
thusiast, but also the ordinary man in
the street, and in no direction is this
interest more strongly shown than in
the radio-control of model aircraft.
Turning to The Wireless World of
nearly 30 years ago, we find that in
September, 1913, an account was
given of the great interest taken by
the general public in the radio-con-
trolled model aircraft which were
being demonstrated at the Earls Court
Exhibition, a demonstration in which
a number of model battleships were
successfully bombed, the bomb-
releasing mechanism being also con-
trolled by wireless.

After that we don’t hear much of
radio telearchics for thirteen vyears,
until in 1926 this journal gave con-
structional details of wireless apparatus
used to control the movements of a
model boat.
shown, however, probably because at
that time there were so many and
varied other applications of wireless
which claimed the attention of both
technicians and the general public.
It has been left to the U.S.A. to de-
velop the science of modern radio
telearchics, and,. judging by a report
published in the American amateur
radio journal, QST (from" which the
illustrations in this article are taken),
of the aerobatics performed by several
radio-controlléed model aircraft at the
eleventh meeting of the National
Model Airplane championship meeting
at Chicago in July, simply amazing
progress has been made.

Among the feats performed by the
eight radio-controlled planes which

No great interest was

Contest held at
Detroit, has an 8-ft.
wing span and
weighs 8§ Ib. in-
cluding 2 1b. of
ragdio gear and 2 oz.
of petrol. Rudder
and elevator con-
trols operated by the
solenoid - escape-
ment system are
employed. The drop-
door shown gives
access to the wire-
less apparatus.

took the air were taking-off, spot
landing, figure-of-eight flying, cross-
country flights to a given objective,
spins, power-dives and; most astonish-
ing of all, a perfectly executed demon-
stration of looping-the-loop, in which
the plane took off under radio control,
climbed to 1,500 feet, power-dived to
within a few feet of the ground and
then climbed steeply and turned over
on its back in a graceful loop at a
height of about 300 feet.

Model Aircraft Up-to-date

The main thing that will.interest the
wireless man will be the means
whereby the radio control is carried
out. First, however, a word must be
sald about model aircraft as they
understand the term in America, We
must get rid of any preconceived ideas
of small boys launching elastic-pro-
pelled aircraft for a brief and usually
inglorious ‘* flight.”” The model air-
craft in America are all driven by
miniature petrol engines, some of
which approach 1 h.p. Even the
quarter horse-power models have
speeds of 20 m.p.h. or so, and flights
of a quarter of an hour’s duration are
daily accomplished.  The aircraft
themselves may weigh anything be-
tween 5 and 25 lb., and in the case
of some the wing-span is 15ft. Those
of 6ft. span are ‘“ midgets.”

Every year a national champion-
ship competition is held, at which
there are a large number of entries—
at the 1941 meet there were 2,000 con-
testants—as well as a large number of
other meetings in various parts of the
country.  These national model air-
craft meetings apparently started in
1930, but it was not until 1937 that
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a radio-control event appeared on the
programme. This must be reckoned
as the official birthday of radio-con-
trolled aircraft flying, for although
there had been much talk, and a great
deal of unsubstantiated, but possibly
true, claims made previously, there
appears to be nothing *‘official”
beforé the summer of 1937.

Radio control was first applied in
1937 to model sailplanes, that is to
say, gliders. The control was simple,
and applied to the rudder only.
Although complex arrangements of
selector switches such ag are used in
automatic telephone exchanges were
suggested—and have since been
adopted—they were too complicated
and required too wmuch Dbattery
weight to be a success in those early
days, and so we find a very simple
arrangement being used consisting of
an escapement wheel driven by an
elastic-powered motor.

The escapement wheel is very
similar to that of a cleck, except that
there are only four teeth. A simple
solenoid is used to allow ene tooth to
‘“escape ”’ each time the magnet is
energised. The rotary motion of the
wheel is converted to the reciprocating
motion needed by the rudder by

N
RIGHT" RUDDER
POSITION

Fig. 1. The simplest system. It will

be clearly seen the star escapement

wheel, which rotates through a quad-

rant at every impulse of the solenoid,

is directly coupled to the tiller by a
link connection.

means of a very simple ‘‘link’’ con-
nection. Its modus operandi can be
clearly seen in Fig. 1. Sincé there
are four teeth to the wheel, the rudder
will go through a complete cycle of
movements for every four operations
of the relay, centre, full left, centre,
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full right. By using a larger number
of teeth it seems fairly clear that inter-
mediate rudder positions could be
obtained.

Now the obvious disadvantage of
this method is that movements of the
rudder must be in sequence, and to
repeat any movement it is necessary
to go through the whole sequence of
movements, Thus, if the rudder has
been turned to the left, and then re-
turned to centre by a further impulse
from the relay, it is not possible to
turn it left again until it has been
turned to the right and again returned
to centre. The disadvantage is not
so great as it seems, however, as the
whole sequence of rudder movements
can be run through in a fraction of a
second, so that the plane gives no
more than a ‘‘flicker ”’ in its attempt
to obey the unwanted movement
which the rudder momentarily urges
upon it when passing through the se-
quence. This argument applies also
when an additional control unit is used
to operate the horizontal rudder, or
elevator as it is usually called.

The Modus Operandi

_ This simple elastic-powered escape-
ment-control system must not be con-
fused with an earlier system used by
experimenters in which the solenoid,
instead of being used to release the
escapement, was linked to the rudder
in an attempt to operate it direct.
Such arrangements were never very
successful, as they needed quite con-
siderable power. .

Before dealing with more com-
plicated systems of control we must
now turn to the method whereby wire-
less is used to energise the escapement-
releasing relay. It will be opportune
to discuss it in full here, since the
purely wireless part of the business is
more or less the same, no matter
whether the actual method adopted to
control the rudder, etc., is simple or
complicated. What is needed is a re-
ceiver which, on the receipt of pulses
from a comparatively low-powered
transmitter situated within about a
couple of miles radius, will be suffi-
ciently sensitive to bring about an
appreciable change in the anode cur-
rent of its output valve. This change
of current is used to operate a sensitive
relay, which in its turn closes the
circuit of the escapement-releasing or
other controlling relay.

Of course, if bulk and weight are no
object, nothing is easier tlian to de-
sign such a receiver. It was found
that the change in anode current
.needed to operate a sensitive relay
need not be more than one milliamp.
or so; and, even in the early days
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when two or three valves were used,”

it was found possible to keep the total
weight of the wireless equipment down
to three pounds, thus enabling it to be
used even on model gliders, which are
capable of carrying about five pounds.

However, inventors - were soon
busy, and one American firm pro-
duced a special gas-filled triode to
enable an efficient single-valve receiver
to’'be used, and a single valve is now
the general rule. This resulted in the
weight of the radio equipment being
reduced from three pounds to little
more than one pound in cases where
simple systems of control were used.

oupf
100 ftuF

Fig. 2. The aircraft super-regenerative
receiver employs a gas-filled triode.
The tuning coil, which is approxi-
mately centre-tapped, consists of 8
turns of No. 14 gauge bare wire wound
ona } in. phantom former. The choke
consists of 40 turns of No. 3¢ D.S.C.
wound on a { in. former.

- Another development which contri-

buted materially to this weight reduc-
tion was the production of a sensitive
and reliable relay weighing only two
ounces, or about one-quarter of the
weight of relays previously used. The
sensitivity of these relays is extremely
high, and some of them will work on
a. power of less than one milliwatt,

The circuit which seems to be uni-
versally employed is that of the super-
regenerator, but this is not very sur-
prising when it is remembered that the
wavelength used for control lies in the
five-metre band. At first an 8o-metre
wavelength was employed, which,
curiously enough, was approximately
that used in the case of The Wireless
World radio-controlled model boat in
1926. It was quickly found, however,
that for various reasons a five-metre
wavelength was more suitable. One
reason was that the problem of re-
ceiver design was simplified.

The comparatively short range of
the direct ray on the five-metre band
is an advantage rather than otherwise,
as it limits the risk of a transmitter
interfering with other services. There
is no object in having a greater range
since radio-controlled model aircraft
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are not normally flown more than two
miles or so from their base, as it is
not, of course, possible to control their
movements effectively unless they are
well in sight. For this reason, also,
the power of the transmitter used:{for
control is quite small, as low as five
watts in some cases, although the
average power used seéms to be round
about the z0-watt mark, one or two
rather  complicated arrangement;
using up to 60 watts. '

There is little need to say much
about the transmitters, which are con-
ventional five-metre outfits designed
to give several spot frequencies round
about the five-metre mark. The
actual number of channels used de-
pends on the number of controls on
the aircraft, and ‘also the imethod of

" control used. Thus, in the escapement

system already described, if the rudder
only is controlled, then only one
channel will be required, another
channel being necessary for the eleva-
tor, and another for motor speed con-
trol, and so on. Other more compli-
cated arrangements may require two
channels for each control.” Eath
channel normally means a complete
receiver, or, in other words, a valve
and its associated components. An
alternative method is to adopt a puls-
ing system like that of the automatic
telephone in order to control the
various channels, and this system is
actually used by many designers.

"The Joystick Principle-

One of the most interesting parts of
the apparatus is the actual ground
control unit, apart from the trans-
mitter. At first simple keying was
adopted; a dash being sent out to

- operate the escapement or other con-

trolling relay. It was soon found,
however, that the operator forgot in
which position he had last left the
rudder ; and, degiring to turn sharp
left to avoid a tree, he would fail to
remember if one pulse would do the
job, or if two preliminary sequential
pulses were first necessary in order to
bring the rudder to the right and back
to  centre once more. The result was
that crashes were frequent.

Many ingenious solutions to the
problem have been found, but prob-

- ably one of the best is based on the

joystick principle. Control is effected
by means of a specially constructed
switch which is so arranged that it not
only resembles a joystick, but the
position of the switch handle gives a
direct indication of the position of the
rudder in the plane which it is con-
trolling. When the switch is to the
left, the rudder is to the left, and
s0 on.
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When the switch is at the midway
position, the rudder is likewise posi-
tioned, but the operator, who may
want to move the rudder to the left,
cannot tell whether he need only push
the switch to the left or whether the
rudder first requires to be taken over
to the right and then centred again.
Therefore, a ratchet is attached to the
joystick so that it can only be moved
in sequential order. In some cases,
telephone switches of the central-zero
type have been adopted for this pur-
pose.

Usually, the control pancl is not
built into “the transmitter, but is
mounted on a light camera tripod and
attached by a long length of twisted
wire to the main unit. This is done
so that the operator can take up the
most advantageous position for ob-
serving the movements of the plane,
such as on a mound or even up a tree.
Transmitters are usually designed to
take all their power from a car bat-
tery, and are mounted near the parked
car, a simple type of telescopic aerial
being employed.

More Elaborate Systems

On the plane, battery weight must,
of course, be considered, but, fortu-
nately, in recent years the develop-
ment of the so-called personal receiver
in America has made battery manu-
facturers weight-conscious, and it is
possible to buy 45-volt HT batteries
weighing only 5 oz. Since the stand-
ing plate current is under z milliamps,
no trouble arises on account of
ampere-hour capacity. For filament
lighting flashlight batteries arc nor-
mally employed. These provide fila-
ment current for several hours con-
tinuously. In cases where electric
motors are used for controlling the
plane, flashlight cells are also used to
provide the 44 volts necessary.

‘It is not surprising that right from
the beginning attempts have been
made to supersede the escapement
system, with its need for sequential
operation, by other systems in which
instantaneous reversal of rudder or
other controlled member can be ob-
tained without going through the
complete cycle of movements. For
this purpose great use has been made
of the small reversible electric motors
produced for push-button receivers.
Many arrangements employing these
motors have been developed, some
simple and some .elaborate. In
general, with these systems the relays
may be considered as switches which
turn the motors on or off, and these
switches are ‘‘open’’ when receivers
are “idling”’ (no pulses being re-
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ceived), and the motor turns either
when a signal comes along, or when,-
for some reason, the receiver suddenly
goes dead and the plate current drops
to zero. Systems which employ these
motors are gradually displacing older
arrangements.

The I}nterference Problem

By far the most elaborate of these
motor arrangements is that used by
the first-prize winner at the 1941
national meet, and it is worth explain-
ing in some detail. The whole plane
only weighed five pounds, and, in
view of this fact, it is astonishing what
an elaborate system of control was
used. The plane had two standard
manufactured receivers, one working
the rudder with continuously variable
movements, and the other controlling
the engine revolutions. The rudder
was normally held over at full left,
presumably by spring loading. A
variable-speed DC motof operating it
through a fluid-drive clutch tended to
pull it over through the centre posi-
tiou to full right. The amount by
which the rudder was pulled over de-
pended on the grip exerted by the
fluid-drive clutch, which, of course,
was itself dependent on the motor
speed.

The job of the ground control unit
was, therefore, to control the motor
speed. This was done by providing

-at the ground control point a similar

motor having its speed controlled by
a series rheostat, the handle of which
constituted the joystick. This ground
motor controls the keying of the trans-
mitter in such a way that the corre-
sponding motor in the plane runs at
the same speed, the rudder being
deflected in the manner already
described.

The engine of this plane had two
timers, one set for full speed and one
for slow. Normally the full speed
timer was connected, but the con-
trolling signal caused it to be dis-
placed by the slow speed one.

The second-prize winner at the show
was the plane which looped the loop,
as already described. In this aircraft
there were rudder and elevator con-
trol, motor speed control and motor-
off control, the latter being effected by
breaking the ignition circuit for a
sufficient time to allow the motor to
““die.”” Only one receiver was used,
but there was a very elaborate
dialling and pulsing arrangement, on
the principle of the automatic tele-
phone, and the ground-control unit
represented a minjature automatic
telephone exchange with all its pulsing
relays and selector switches. The
radio equipment on the plane weighed
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3% lb., about one-third that of the
remainder of the plane, including the
engine. '

Another competitor used a battery
of door-bell pushes on his control unit,
with rows of synchronised dial lights
to indicate the position of each con-
trol on the plane.

The mystery ship of the meeting,
which was not actually tried out in
the air, was entered by Purdue Uni-
versity. It had a 14-valve receiver
and employed some system of audio-
frequency selection, incorporating
tuned reeds.

One interesting problem is that of
interference to the planes from ama-
teur transmitters, which may happen
to be working on a frequency which
one of the aircraft controlled is using.
On one occasion a plane which was
1,200ft. up refused to obey the ground
control, and careered round the
country- in a large circle indicating
half-rudder position. When finally
brought to earth all controls were
found to be in order, and it was con-
cluded that the rudder control had
been “‘held”’ by a neighbouring
amateur transmitter.

In view of the enormous strides
made between the initial -meeting in
1937 at which radio control first made
its appearance and the latest meeting
held only four years later, very big
developments are expected next year.
More especially is this so as more and
more amateur transmitters and model
aircraft enthusiasts are collaborating
in experimental work, and manufac-
turers are turning their attention to
the production of specialised com-
ponents for this entirely new feld.
For obvious reasons, we are not likely
to see any developments in this

" country until after the war, buf a

field day of this nature might prove a
useful and pleasant change to the
customary amateur DF field days held
over here. There will certainly be
scope for the exercise of all the in-
genuity and skill in radio matters of
which the amateur transmitter in this
country is capable.

The Wireless World Diary

AS supplies of The Wireless World

Diary and Reference Book for
1942z are limited, to avoid disappoint-
ment readers are advised to obtain
their copy immediately from a book-
seller, stationer or bookstall. The
reference section.includes all the usual
features as well as one or two addi- -
tions, one- of which gives the times,.
as compared with GMT, of the major
cities of the world. The price, includ-
ing purchase tax, is 2s. od.
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Developments in Broadcasting
LEE. Wireless Section Chairman’s Address

HE assistant
chief engineer
of the B.B.C,
Mr. Harold
Bishop, C.B.E.,
B.Sc. (Eng.), who
is the new chair-
man of the Wire-
less Section of the
Institution
of Electrical En-
gineers, gave a
very compreheusive review of the
technical developments in broadcast-
ing and the trend of progress up to
the outbreak of war in his inaugural
address on November s5th. He dealt
with the more detailed and highly
specialised questions which Sir Noel
Ashbridge avoided. Mr. Bishop joined
the Marconi Company in 1922 and in
the following year joined the staff of
the British Broadcasting Company at
2L.O.

In his review of the construction of
studios and their characteristics he
dealt with the programme input equip-
ment. The period of two years before
the war saw the growth of a new con-
ception in the handling of programme
material. The principle of the new
scheme outlined by Mr. Bishop is that
the control of dynamic range and

balance of a studio programme is .

carried out during both rehearsal and
transmission from within the studio’s
control cubicle, a small room adjacent
to the studio. The studio and cubicle
are provided with all the necessary
technical equipment to enable pro-
ducers to rehearse their progpammes
both' artistically and technically.
““The years immediately preceding
the war saw the rapid development of
high-power transmitters having so-
called high-efficiency or power-saving
modulation systems,’’ said Mr. Bishop.
““Of these, the well-known Class B
modulation systems, in which the
modulator . output is coupled to the
anodes of the main high-frequency
amplifier, claimed the most attentioa,
and many transmitters employing this
circuit are now in service. The eco-
nomy in power cost as compared with
the cost of operating the older type of
high power anode-modulated trans-
mitter using modulators. operating in
the Class A condition, or the cqually
well-known HF power-amplifier type
of transmitter is substantial. For ex-
ample, for o0 kW radiated, a Class B
transmitter requires 300 kW input

whereas the older type requires 460
kW. Assuming a transmission time of
5,000 hours a year and electric power
at o0.75d. a unit, the annual saving
amounts to about £z,500. If this is
multiplied by the number of transmit-
ters in service, the importance of this
technical development is seen to be
very real.”’

Mr. Bishop pointed out that it had
been suggested that the days of ampli-
tude modulation on medium waves are
numbered by the development by
Armstrong in the United States of a
practical system of frequency modula-
tion using ultra-short waves of the
order of 7 metres or less. ‘It is, of
course, too soon to say,”” he added.

Frequency Stability

Dealing with the use of quartz crys-
tals for the frequency control of
modern transmitters, he said that in
the oscillator circuits developed by the
B.B.C. the supply voltage frequency
co-efficient had been reduced to a neg-
ligible value. It can now be said
that the cause of frequency instability
—of the order of + 1 part in 10—lies
in the quartz plate and mounting. -

A large number of Post Office
crystals are now in use in B.B.C. trans-
mitters and their average long-time
frequency stability over a period of a
few months is of the order of + 1 part
in 10°, while the short-time frequency
stability over a period of a few days
is + 3 parts in 10°, provided that the
crystals are installed in high grade con-
stant temperature ovens.

el |
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International comparisons carried
out in 1939 by simultaneous measure-
ments of stable broadcasting stations
by the R.C.A., New York, the U.IL.R.
station at Brussels, and the B.B.C.
measuring station cited by Mr. Bishop,
showed agreement between these
centres of better than 1 part in 10° on
the short-wave signals measured, the
comparisons being limited in accuracy
by short-wave fading phenomena.

Mr. Bishop suggested that, in the
straitened conditions of post-war
finance, the public will have little
money to spare for anything which is
not an absolute necessity. He pointed
out that whereas the pre-war receiving -~
set gave value for money, the post-
war product will have to be still more
attractive if it is to achieve the success
that public interest can give it. Re-
liability in use and improvements in
servicing will be expected by the
listening public, and to achieve both
objects a greater measure of compon-
ent standardisation seems essential.
““In particular,” said Mr. Bishop,
‘“the component for which a measure
of standardisation is outstandingly
necessary is the valve, There should
besa. drastic limitation in the number
of types to reduce cost and achieve
simplification. The type of valve de-
termines to a large extent the type of -
circuit, and in so far as the number
of valve types would be limited there
would be a measure of circuit stan<
dardisation, but further standardisa-
tion of circuits would seem to be un-
necessary and undesirable.”’

CONTROL ROOM TECHNIQUE being explained to women operators at the
B.B.C. The diagram shows the listening room, or cubicle, referred to by Mr. Bishop,
and on the right can be seen some of the associated apparatus,
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RAW MATERIALS
Alternatives Adopted by R.C.A,

ESEARCH for alternative mater-
ials for use in receivers, necessi-
tated by the demands of national
defence in the United States, has re-
sulted in the production of many
newly developed substances by R.C. A,
Laboratories.

Aluminium was one of the first items
essential o reccivers affected by the
priorities coutrol. In order to save
the 74 tons of aluminium used for the
cans screening IF coils, of which four
million were used in R.C.A.-Victor
sets last year, the cans have been re-
placed by cardboard tubes, coated
with "a moisture-resisting substance
and a sheet of copper foil.

Plastics are under consideration to
replace the metal housing that pro-
tects loudspcaker cones. They can
also be used in a number of other parts
in both radio and gramophone equip-
ment. But even plastics are likely to
need curtailment, because defence
needs have created a shortage in the
supply of formaldehyde, required to
manufacture the synthetic resin used
as a base in some plastics.

It was therefore decided to find an
alternative for plastics. The answer
was a felted substance made from
shredded wood, cardboard and paper
scraps, and sulphite pulp. Moulded
and treated with a moisture-resisting
impregnant, it provcl to be as tough
as either wood or plastics. Moreover,

by the use of thermofusion, metals can
be bonded to it.

Experiments are also being con-
ducted with Lignin, a by-product of
paper mills, as a substitute for plastics.

A replacement las also been found
for the phenol-formaldehyde resins
used to impregnate paper tubes upon
which coils are wound.

The practically non-existent supply
of aluminium for ordinary commercial
purposes posed a knotty problem for
the manufacturers of electrical tran-
scriptions (special recordings), used for
broadcasting. The properties of alu-
minium which make it more desirable
than anything else are perfect sur-
face flatness and rigidity. It has been
found that certain types of ceramic
materials, including glass, can be used
satisfactorily.

Another development of even far-
ther-reaching effect has been made by
the chemists in R.C.A. Laboratories.
The supply of shellac, an important
ingredient in a gramophone-rccord
compound, which comes chiefly from
India, is fast dwindling. By improv-
ing on shellac’s properties of dur-
ability, plasticity under heat, hard-
ness at ordinary temperatures and re-
sistance to mechanical wear, the
research workers have developed a new
process which greatly conserves the
ingredient’s use to .possibly three to
four times normal expectation.

RECORDINGS : Preference for “ Hill and Dale ” in U.S.

IT is interesting to note that accord-
ing to a recent survey conducted
among  broadcasting stations in
America there is a growing use of ver-
tical, or “* hill and dale,”’ recording for
electrical transcriptions. The percen-
tage of stations in favour of it is
approximately 43, as against 35 for
lateral recording, the remainder hav-
ing no preference. The actual per-
centage of vertical recordings being
employed is, however, roughly only
22, whilst 57 are lateral-cut recordings.
Electrical transcriptions -usually take
the form of 16in. discs, the playing
speed of which is 33% r.p.m. The re-
maining 21 per cent. of the recordings
used for broadcasting are ordinary
commercial gramophone records.

The statistics from which these
figures are gleaned were issued by the
Recording and Reproducing Standards

Committee of the U.S. National
Association of Broadcasters, as a result
of a questionnaire sent to 197 stations

in an endeavour to formulate stan-
dards that will tend to bring about
uniform quality of reproduction of
transcriptions’ with a minimum num-
ber of reproducing equipment adjust-
ments. )

The -questionnaire reveals that
nearly 31 per cent. of all broadcasting
time is devoted to recordings.

FM AND THE AURORA BOREALIS

A GOLDEN opportunity for fre-

quency-modulated  broadcasting
to prove its claim -of freedom from
interference was provided during the
recent display of the aurora borealis,
which played havoc with amplitude-
modulated  transmissions -in - the
Northern Hemisphere. Reports pub-
lished in the American Press declare
that except for sporadic freak long-
range reception at distances as great
as thousands of miles, FM transmis-
sions were virtually unaffected by the
black-out which prevailed.

HT BATTERY SUPPLIES

Hopes of Improvement

OMMENTING on the statement
made in the lay Press that more
HT batteries will soon be available,
The Wireless Trader points out that,
although manufacturers have been
asked to increase battery production to
the limit of their capacity, it would be
misleading to suggest that increases
will immediately be ‘‘substantial’’ or
that—short of a miracle—thé supply
position by the end of the year will
reach normality over the whole coun-
try. However, in consultation with the
manufacturers, the Board of Trade has
done what it can to ease the difficul-
ties of labour and material that are
restricting supplies, so far as they are
likely to be eased in view of the over-

riding claims of the war effort.

ELECTRON MICROSCOPE

High Voltage for Deeper Exploration
N a successful endeavour to see
deeper into the sub-microscopic
world, R.C.A. Laboratories have oper-
ated an electron microscope at ap-
proximately five times the voltage pre- .
viously employed.  This  higher
voltage permits the exploration of
materials and organisms two or three
times thicker than previously. .

The experimental use of potentials
as high as 300 kilovolts does not in-
crease the resolution of what may be
seen through the electron microscope.
It does, however, make it possible to
see internal details of some specimens
to better advantage. The effect of the
increased voltage is to cause the elec-
trons to travel at two or three times
the velocity.of the commercial elec-
tron microscope.

Except for the design of the high-.
voltage generator, which is housed in
a steel tank 5 feet in diameter, 6 feet
high and (filled with oil) weighs 3
tons, the instrument is fundanientally
the same as the standard model which
operates from the ordinary power -

supply.

WRUL AND WRUW

HE World Wide Broadcasting
Foundation, which operates the
two 50-kW international short-wave
stations WRUL and WRUW situated
at Scituate, Mass., has been granted
permission to erect a third station on
the same site. It will operate at 6.04,
11.73, I1.79, 15.I3, 15.35 and 17.75

Mc /s with a power of 50-100 kW.
It will be recalled that the United
States Reconstruction Finance Cor-
poration recently granted the sum of
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$40,000 to the Foundation, which is a
non-profit-making concern operating
the stations ‘“for enlightenment.”” It
was suggested at the time that this
indicated concrete Government in-
tergst in a counter-propaganda cam-
paign. -
THE PRESS AND BROAD-
CASTING

Newspaper Gwnership of Stations Criticised
HE U.S. Federal Communications
Commission is investigating the
question of newspaper ownership of
broadcasting stations. It would appear
from the opening statement by the
chairman that the question of joint
control over newspapers and broad-
casting stations, which has been a
topic of interest for some time, has
been brought to a head by the appli-
cation for FM licences by newspapers.
“The F.C.C. chairman pointed out
that the applications for FM stations
by newspapers ‘' raise the question of
the extent to which, and the circum-
stances in which, grants to newspapers
will serve the public interest.”

It is interesting in this connection
to note the statement issued by The
Detroit News, owners of the stations
WWJ and W4sD (FM). ‘“As the
founders of the first commercial broad-
casting station WWJ, which we have
operated daily since 1920, we ask for
nothing more than a dispassionate ex-
amination of our record of service for
twenty-one years, including our
pioneer efforts towards the develop-
ment of broadcasting in ultra-high fre-
quency, and more rccently in the fre-
quency modulation fields. . . . The
original intent of The Detroit News
in entering the radio field was to fur-
ther reliable methods of communica-
tion as a natural step in the advance-
ment of journalism, and increase our
service to the public. To this end we
operated our station for five years
without accepting any revenue of any
kind from any source. . . . It would
seem to us fundamentally unjust to
judge any application for a new licence
or the continuance of an old one on
any other basis than the good charac-
ter, fitness and responsibility of the
individual applicant.”

Despite the fact that the chairman
stated that the F.C.C. had an open
mind on the question of newspaper
ownership, Broadcasting declares that
‘‘His interrogation of witnesses indi-
cated he was seeking to build a case
against the propriety of joint news-
paper ownership and operation of
broadcast stations.”

Of the 882 stations in the States, 298
were linked ‘‘by ties of ownership
with newspapers or with persons asso-
ciated with newspapers.”’

Wireless
World

COLUMBIA TRANSMITTERS

New Short~ and Medium-~wave Stations

ITH the transfer of Columbia's

intgrnational short-wave station
WCBX from its original site at
Wayne, New Jersey, to Brentwood,
Long Island, a marked improvement
in its reception has been noted in this
country. The transmitter is tempor-
arily using only one aerial directed
towards Europe and three directed to-
wards Latin America. It will be
remembered that it was planned to
erect a new 50-kW transmitter, which
will have the call letters WCRC, on
the same site. This transmitter,
which has been granted the frequen-
cies 6.12, 6.17 and 2r1.57 Mc/s, will
probably be testing by the time these
notes are in print.

Near the site of the short-wave
stations is Little Pea Island, in Long
Island Sound, which was little more
than a patch of rugged rocks until the
CBS engineers built a man-made
‘“island,”” 150 feet square, on it to
accommodate the new CBS medium-
wave key station WABC. The 50-kW
station, using a 410-foot mast radiator
with a hinged capacity top, made its
debut in October.

The

COLUMBIA’S KEY STATION.
410ft. mast and station buildings of
: WABC,
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This novel station site was chosen
after exhaustive tests, as it provided
a direct sea path for the station’s sig-
nals to its service area. The island
has been renamed Columbia.

MAGNETIC STORMS
EXPERIENCE has shown the engi-
neers of R.C.A. Communications
that magnetic storms have more effect
on transmissions travelling east to
west and west to east. During the
display of the aurora borealis, there-
fore, they transmitted messages to
London via Buengs Aires, where they
were automatically relayed. Success
was also achieved in reaching Europe
by resorting to the use of long waves,
generated by Alexanderson alternators
at the R.C.A. station at Rocky Point,
TLong Island. These alternators, of
1918 vintage, are the only ones in ser-
vice in the U.S.A., and are held in

reserve for such emergencies.

AMERICAN “NATIONAL” NETWORK
LANS to use the 880-0dd broad-
casting stations in the United
States for the purpose of radiating
announcements and communiqués in
the event of a national emergency
have been outlined by the U.S.
Defence Communications Board. The
scheme is to link all stations as one
great network, and at the same time
to link neighbouring stations to a
regional defence centre.
It is stated that nearly 500 stations
are already connected to the nucleus
of the network, and that only 12 of

‘the remainder are situated at some

considerable distance from existing
programme lines.

FROM ALL
QUARTERS
Mzv. Baird and Cable and Wireless

ARRANGEMENTS have been made by
which Cable and Wireless will obtain the
collaboralion of Mr. J. L. Baird, who
has accepted an appointment as Consult-
ing Technical Adviser to the company

as from November 1st.

IEE. Premiums

In announcing the awarding of the
various I.E.E. premiums for papers read
before the Wireless Section, Mr. T. E.
Goldup, who in Mr. W. J. Picken’s
absence took the chair, stated that the
Institution premium of f25 had been
given to C. F. Booth for his paper on
the application and use of quartz crys-.
tals in telecomimunications. This is the
fifth time in ten years that the Insti-
tution premium has been awarded for
papers read before the Wireless Section.
The Ambrose Fleming premium of fio
was awarded to N. M. Rust, O. E.
Keall, J. F. Ramsay and K. R. Sturley
for their paper reviewing broadcast re-
ceivers. A premium of {10 was awarded
to C. A, Mason and J. Moir for their
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paper, Acoustics of Cinema Audi-
toria,”’ and another of £5 was awarded
to R. H. Barfield for his paper on the
performance and limitations of the cown-
peusated loop -direction finder.

R.S.G.B.

Tue Officers of the Radio Society of
Great Britain have all been nominated
to serve again during the coming year.
The election will take place in January.

G.E.C. Short~wave Station
Tue international short-wave station
of the General Electric Company, KGEI,
on Treasure Island, San Francisco, has
been granted permission to increase iis
power from 20 to 50 kW, Its location
is changed to Belmont, California.

British People’s Set ?

It was proposed at the annual mecting
of the Scotlish Radio Retailers’ Associa-
tion that representation should be made
to the Ministry of Supply suggesting the
production of a standard receiver, the
advantage being ease of servicing due to
the use of stamdard components.

Marconi’s Tomb

It was recently announced from Rome
that the body of Marconi had been
placed in a mausoleum on the site where
he conducted his early wireless experi-
ments. .

“Talking Books ” Tax Free

GRAMOIHONES speually designed for

ihe reproduction of ‘‘talking books’’

for the blind have been grantcg eXemp-
tion from Purchase Tax.

Wireless
Worid

B.B.C. News Bulletins

AnoONG the G5 news bulletins in 25
dlﬁcrcnt languages broadcast in the
B.B.C.’s European and Near East ser-
vice there are now ouly two in English.
The times (BST) of these and the short
wavelengths on which they are radiated
are marked with an asterisk in the
following list of B.B.C. transmissions of
news in English.
0200: 31.82, 31.25, 25.53.

0300 : 49.10, 31.32, 31.25, 25.53.

0580 49.10, 31. 37 81. r75 25.53.

0715: 49.10, 31 55 25.53, 1() 66, 19.60, 16.86.

0900 ¢ 49. a.)" 41, Jﬁ” 41.49%, 5155, 80.96* , 2553,
25.20%, 19.82, "19. 66, 18, 60, 16.56, 16.84,

1200: 25.53, 19.82, 16.84, 16.77, 16.64, 13.07.

1400 : 25,58, 19‘82, 16, 84 16.77, 16, 04 18.07.

1700; 31.75, 25.53, 1.)..82, 19.66, 16.84, 16.77.

1900: 31.55, 25.53, 19.82, 10.66, 16.84.

2145 81.25, 25.53, 10.60.

2215: 31.32, 3BL.E 5 25, 10,82,

2300 49.59%, 41. 6%, 41,49%,

2345 3L.32. 31.25, 25.58.

LE.E. Wireless Section

AT an informal meeting of the LE.E.
Wireless Section on Tuesday, November
25th, at 4 p.m., Mr. P. R. Coursey will
open the discussion on ageing tests of
radio components, with particular refer-
ence to atmospheric conditions. On
Wednesday, December 31d, -at 4 p.m.,
Mr. E. Colin Cherry will read a paper on
the transmission characteristics of asym-

metric  sideband communication net-
works. . .
WLWO
Tue 735-kW international short-wave

station \VL\VO operated by the Crosley
Corporation at Cincinnatii, U.S.A., 1s
now radiating programmes for FEurope
on 15.25 Mc/s from 106.30 to 22.45
(BST).
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Dr. Zworykin Honoured

Dr, Veapmmir K. ZwWORYKIN, Asso-
ciate Director of R.C.A. Laboratories,
has been presented with the Rumford
Award by the American Academy of
Arts and Sciences in recognition of his
research work in the developmeht of the
electron microscope.  Dr. Zworykin,
who invented the Iconoscope, and has
made numerous contributions in the
field of the electron multiplier and
photo-electric cells, was born in Russia
and served in the Signal Corps of the
Russian Army duoring the Great War,
He joined the \Ve%tlnrrhouse Company
in 1920 and R.C.A. jn 10929.

Records Teach Marine Engineers

RecorDINGsS are now being made at
sea of the characteristic sounds of in-
ternal - combustion  engines, showing
effects of incorrect valve adjustments,
etc., to assist in the training of men for
engine rooms in the ships of-the U.S.A.
These recordings are brought back to the
classrooms on shore and reproduced, at
a suitable volume-level, for the student
engineers, thus enabling them . to hear
actual sounds of engines running
normally and faultily. The instructors
can then point out the significant noises
for which to listen.

Educational FM
Tue use of frequency modulation for
educational broadcasting is extending
rapidly in the United States. The
seventh non-commercial educational FM
station is to be erected by the Chicago
Board of Education.

NEWS IN ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Gountry : Statien NMic/s | Metres Daily Bulletins (BST) Gountry : Station Mc/s | Metres Daily Bulletins (BST)

America - Japan

WNBI (Bound Brook) 15.130 | 19.83 ] 2.15, 3.0%, 4.0%, 6.0F. JZ1 (Tokio) .. 9,535 | 31.46 | 8.0

"WRCA (Bound Brook) 17.780 | 16.87| 2.15, 3 01, 4; 01 G.0F. J7d . .. 11.800 | 25.42 | 10.30,

WGEO (Schenectady) 9.530 | 31.48 ] 9.0, JLGt .. . 15.160 | 19.86 } 8.0,

. WGEA(Schenectady) 15.330 | 19.57 458 §
WBGS (Hully 11.870 | 25.27| 5.0, 9.0, 12.0 mids. Manchukuo
WCAB (Phﬂadelphla) 6.060 | 49.50 | 12.30 a.m. (Mon.), MTCY (Hsinking) .. | 11775 | 25.48 | 8,0 a.m,, 10.5.
11.30%.

WCBX (Wayne) 11.830 | 25.36 | 7.80%, 8.157, 8.45%%, 11.30. Sweden

WCBX 15.270 | 19.65 | 2.0, 5.0§1. SBO (Motala) .. . 6.065 { 490.46 | 10.20,

WRUL (Boston) 6.040 | 49.67 | 11.3087.

WRUL 11.730 | 25.58 | 11.30%%. Thailand

WRUL 11.790 | 25.45 | 8.30%, 9.30§1. HSP3 (Banokok) 11715 | 25.61 | 12.45.

WRUL 15.350 | 19.54 | 4.0%, 6,75, 8.30%, 9.30§1. HSBPJ .. 19.020 | 15.77 | 12.45.

WRUL 17.750 | 16.90 | 4.0%, 6,781,

WLWO (C‘mcmnatl) 15.250 | 19.67 | 5.0%, 8.01. Turkey

TAP (Ankara) 9465 | 31.70 | 7.15.
Australia TAQ .. . 15195 | 10.74 | 12.15.
5.9 5.2

VLRT (Lyndhurst) .. | 11.840 | 2534 | 5.20. U.SS.R. (Moscow) . {
Egypt ) 31.metre band . —_ — 7.0, 8.0, 9.0, 10.15.

SUX (Cairo) ..  ..| 7.865 | 38.14 | 6.50, 10,10, Vatican City

. . HVI .. ve . 6.190 | 48.47 | 8.15.

French Equatorial Africa

FZI(Brazzaville} .. | 11.970 | 25.06 | 8.45.

dia MEDIUM-WAVE TRANSMISSIONS
In .

VUD3 (Delhx) .. 9.590 | 31.28 |-1.30, 4.50, ke/s | Metres

VUD4 .. 11.830 | 25.36 | 9.0 a.m., 1.30, 4.50, 6.15. Ireland
VUD3 . 15260 | 19.62 | 9.0 a.m. Radio-Eireann. . ‘e 565 531 | 1.40%, 6.45%, 6,501, 10,0,

It should be noted that the times are BST—one hour ahead of GMT—and are p.m, unless otherwise stated.
news in English in the B.B.C. Short-wave Service are given a} the top of this page.

* Saturdays only.-

§ Saturdays excepted.

1 Sundays only.

The times of the transmission of

1 Sundays excepted.
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Acoustic Aerials

A New Technique for Predicting the Polar
Characteristics of Complex Arrays

HE wusé¢ of models of complex
directional aerial systems for
checking the predicted perform-

ance has generally been based on
ultra-high frequency technique, the
frequency of excitation being increased
so that the wavelength bears the cor-
_rect relationship to the length of the
radiating elements in the model. While
good results have been obtained with
this method, there are considerable
difficulties in taking measurements
without disturbing the field, and also
% in making allow-
— ) ance for the
change of con-
ductivity of the
earth’s  surface
with frequency.
Since most of
Y the problems of
I'eired  multiple  aerial
design are based
on wave inter-

A&
4

Acoustic model of
a vertical half-
° wave aerial,
o Sound is radiated
from the line of
small holes and a

° . closed pipe witha
° non-radiating top
. section is used to
° obtain the desired
L pressure distribu-

: tion.

ference, it seems probable that a
study of acoustic interference patterns
might provide a satisfactory solution,
and investigations recently described
in America’ confirm this view. Not
only can the scale of the acoustic
model be reduced below that of high-
frequency meodels, but with suitable
microphones the disturbance of the
field pattern is much less. Mathe-
matical treatment produces similar
equations for acoustic and electro-
magnetic radiation, the only correction
‘when interpreting the results being a
term resulting from the fact that radio

waves are polarised, whereas sound

waves in air are not,

The design of the acoustic equiva-
lent of the aerial is based on the
assumption that the radiation -eman-
1 «“Acoustic Models of Radio Antennas,”
by E. C. Jordon and W. L. Everitt. Proc.
I.R.E., April, 1041. .

ates from a series of elemental
doublets distributed along the aerial.
Accordingly, the acoustic equivalent
consists of a pipe-with a series of fine
holes drilled at short intervals,
through which sound is emitted in
strength and phasc depending upon
the standing wave in the pipe behind.
In order that the pressure distribution
shall simulate the current in the radio
version, there should be an antinode
at the end of the pipe, i.e., the pipe
should be open. This would, of course,
give rise to considerable unwanted
sound radiation, and in practice the
end of the pipe is closed to form a
node, and the first hole (representing
the tip of theaerial) is drilled a
quarter wavelength down.

Experimental Details

In the experiments carried out by
the authors, a frequency of 600 c¢/s

was used with a wavelength of 22.6in.

at 20 deg. C. A half-wave aerial would
then consist of a series of holes rising
11.3in. above ground level and topped
by 5.65in. of closed pipe to produce
the anti-node at the highest hole.

A Western Electric 35355W loud
speaker unit was used as a source of "
sound cnergy in the practical worlk,
and, after a series of experiments on
relative pipe diameters, hole sizes and
spacing, it was found that 1in. dia-
meter pipe drilled at intervals of 1in.
with holes o0.05in. in diameter gave the
closest approximation to the current
distributions found in radio aerials.
That is to say, the energy lost by

The calculation of the field %
patterns of multi-unit aerial !
arrays is extremely Ilab- :
orious, and for practical i
purposes polar diagrams !
can be obtained with the f

aid of acoustic models !

Tield experiments were made first of
all with an acoustic model of the
simple vertical half-wave aerial, the
characteristics of which are well
known.

The model was arranged to project
through a tiled surface laid on the
ground. The hard tile acts as a good
reflector, and if it is of reasonably
large diameter compared with the
wavelength, reflection from the change
of conditions at the boundary .is negli-
gible. A diameter of 35ft. was used
in these tests.

The microphone is suspended from
a light derrick of small-diameter tube,
designed to cause the least possible
interference with the sound field. It
is capable of rotation through 360
degrees for polar curves, and the arm
may “be raised or lowered to any re-
quired altitude angle. Both these
operations are effected by lines actu-
ated from the control point at a dis-
tance of about s5oft. from the aerial
model.

In the early stages trouble was ex-
perienced from standing waves re-
flected from buildings and other
objects in the vicinity, and it was
found necessary to use a directional
microphone of the “ machine-gun”’
type pointing directly at the sound
source to minimise these effects.
Trouble from extraneous noise was
eliminated by using a selective circuit
between microphone and amplifier
tuned to 6oo c/s. This also avoided
complications which

«DIRECTIONAL | ROTATABLE
MACHINE GUN MICROPHONE
MICROPHONE SUPPORT

ACOUSTIC RADIATING ELEMENTS:

might bave arisen from
the presence of har-
monics - in the sound
source.

Layout of three-element
acoustic aerial system
and exploring micro-
phone for investigating
the high rangle fields of
the directional aerial at
station WLW.

‘radiation from each hole resulted in
the same progressive departure from
sinusoidal distribution.

Close agreement with calculation
was found in all cases, and experi-
mental curves of field patterns result-
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Acoustie Aerials—
ing from special current distributions
could be closely duplicated acoustic-
ally by drilling holes of different sizes
along the pipe.

It is pointed out that deviations

“TRoMBONE " ftiin x':x%e
PHASING UNIT_ B

TRANSMISSION LINE

C

Wireless
‘World

Models of directional aerial systems '

employing more than one radiating
element have been built, and their
field patterns are found to agree
closely with their electrical. counter-
part as far as it is possible to measure

1 NON-RADIATING
K YOP

GROUND

Acoustic matching unit for independent centrol of phase in each aerial unit.

from sinusoidal current distribution in
the aerial have marked effects on the
high-angle distribution of the field
which are difficult to calculate and
measure, and it is in this direction
that the results given by the acoustic
model are invaluable.

For some purposes wan acoustic
model consisting of two point sources,
one at ground level and the other at
the top of the aerial, may be used.
This method is not accurate for high-

-angle measurements, but is useful at
lower angles at short distances, and
where only the vertical component of
the field is required..

Mutual impedance
measurements of two
aerials can also be
made by theacoustic
method. The prin-
ciple involves the
measurement of the
distribution of
pressure and phase
due to omne aerial
along an imaginary
line corresponding to
the position occu-

the latter. In systems of this type
the relative amplitude and phase in
the various elements is of great im-
portance. Relative amplitude in the
acoustic model is easily arranged by
using separate driving units, but the
phase is not so easy. The simplest
method is to use a ‘‘trombone-
slide,”” but this cannot be used unless
the pipe acting as the transmission
line 1s terminated with its character-
istic impedance to eliminate standing
waves. If there is a perfect standing
wave on the line, the phase of the
pressure at the end dees not change

pied by the second.
This is done by
using a two-point

Comparison of field
strength of WLW
directional aerial ob-
tained (dotted) by
calculation, (full line)
from acoustic model
and (single points) by radio
field strength. measurements.

source for the first aerial and explor-
ing the line of the second with a probe
microphone, both the pressure and
phase being measured electrically by
oscillographic comparison of the input
and output circuits.

8 9

ACOUSTIC

with the length, but the magnitude -

of the pressure varies and the phase
stays constant until it reverses when
the pressure passes through zero at
certain critical lengths. To overcome
this difficulty the transmission line

DECEMBER, 1941

must be properly terminated by a
method similar to variation of tapping
points on an electrical line. Since it
is not feasible to move the tapping
point along a pipe containing a stand-
ing wave, the same result is obtained
by using two plungers to move the
standing wave system past the station-
ary tapping point. :
This method was used successfully
in an acoustic model of the directional
aerial system at station WLW, from
which useful information about the
high-angle radiation was obtained. As
a matter of interest, the ground level
polar curve is reproduced, showing the

close agreement with theoretical and

radio field strength curves. v
The acoustic method of aerial de-
sign is not only of value in studying
actual cases, but may be used to pro-
duce special polar curves for which
methods of obtaining the required cur-
rent distribution are not yet known.
‘What these current distributions
should be can be easily stated after
measuring the pressure in the pipe by
the stethoscope method. These can
then be handed to the radio engineer
as a guide to the line of development.

Identifying the Luftwaffe

SEVERAL new types of aircraft being

used by the Lufiwaffe are depicted
on the revised edition of the Flight
identification chart of German aircraft.
The chart, which comprises 15 sithouettes
of the leading types-of German aircraft
supplemented by 44 line drawings and
measures I3}X20iin., can be ordered
irom the Flight Publishing Co., Ltd.,
Dorset House, Stamiord Street, London,
S.E.1, price 1s. 3d., plus Gd. postage on
single copies, 7d. up to’ three copies, or
8d. up to six copies.

BOOK RECEIVED

Blueprint Reading Simplified. By
A. C. Parkinson.—This book points out
the great advantages to all engineering
workers of being able to read machine
drawings quickly and accurately, and
takes the reader through what is vir-
tually a concise course in engineering
drawing. Wireless men know how great
a handicap it is not to be able to read
and understand a theoretical diagram,
which may be described as the shorthand
{form of the cumbersome pictorial or
practical wiring plan. To the mechani-
cal engineer the machine drawing is
analogous to the theoretical -circuit
diagram, and lack of ability to under-
stand it at a glance forces him to rely
on a pictorial representation. Pp. or;
183 figures. Sir Isaac Pitman and Sons,
Ltd., 39, Parker Street, Kingsway, Lon-
don, W.C.2. Price 6s.
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Salving Accumulators

Regeneration of

T is a common and annoying
experience that lead accumulators
which are only intermittently in

use for laboratory or experimental
work gradually lose their capacity and
their ability to hold a charge. This is
due in nearly all cases to the sulphat-
ing of the negative plates which takes
place if the cells are allowed to stand
idle for lengthy periods. It does not
seem to be gencrally realised, how-
ever, that there exists an extremely
simple method by means of which
even very badly sulphated accumu-
lators can be restored to practically
their original capacities. This method,
which was originated by Bennett and
Cole many years ago,’ consists merely
in replacing the sulphuric acid electro-
lyte by a solution of sodium sulphate,
giving a long charge in the ordinary
manner, and then washing out with
distilled water.and filling with fresh
acid. The results of this treatment
are remarkably good, as is shown by
the following test carried out by the
present author.

Eight 2-volt accumulators of a very
well-known make were selected for
testing out the method., They had
given good service over a period of
about six years, but owing to irregu-
lar charging they had eventually
become badly sulphated and were
almost useless. The cells, which were
of the multi-plate celluloid-cased
type, had originally a capacity of
of 30 ampere-hours (Ah).

The accumulators were first charged
in the ordinary way at 2z amps. for
25 hours. They were then put on
continuous discharge at 0.5 amp., and
their useful life was considered ended
when the voltage (on discharge)
fell to 1.80 volts. The capacitics,
measured in this way, were:—

Accumulator

No. ..... T 2 345 6 7 8
Capacity

(Ah) . 4.54.55.565.55.55.55.5

It is seen that in most cases the capa-
cities were only about a sixth of the
original values. The cells were then
emptied, washed out twice with dis-
tilled water, filled with a 20 per cent.
" solution of sodium sulphate {200 grams
of crystalline salt Na,SO,-xoH.O per
litre ?), and charged at 2 amps. for 50
hours. They were then again emptied,

1 Tyansactions of the Awmevican Electro-
chemical Society, 1012, 21, 303.

2 The solution may be made by using
commercial Glauber’s salt at the rate of
4 oz. per pint of distilled water.

Sulphated Cells
By A. HICKLING, MSc., Ph.D.

washed out twice with distilled water,
filled with sulphuric acid of specific
gravity 1.25, and their capacities
measured in exactly the same way as

before.” The new values were :—
AccumulatorNo. 1 2 3 4 5 6 7 8
Capacity (Ah) 2929292928 2g92929

It is seen from these results that a
most remarkable improvement in the
capacities of the accumulators had
been brought about, the new values
not being very different from the
original rating. To test whether this
improvement would be maintained on
subsequent ordinary use, the dis-
charged cells were now recharged at
2 amps. for 25 hours and the capa-
cities again measured. The results
given below show that the improve-
ment is substantially maintained.

AccumulatorNo. 1 2 3 4 5 6 7 8
Capacity (Ah) 2826282727292028

The treatment does not seem to
affect the cells disadvantageously in
any way, and there was no undue
shedding of active material.

The mechanism of the regeneration
appears to be roughly as follows:
When a lead accumulator is allowed
to stand for long periods in the dis-
charged state, the fine particles of
lead sulphate on the cathode tend to
dissolve in the electrolyte and re-
precipitate as larger and more insoluble
crystals on the clectrodé. In this form
the lead sulphate presents a relatively
much smaller surface area, and is not
readily reduced back to lead by
cathodic hydrogen when the cell is
recharged. The capacity of the accu-
mulator is then very much lowered,
and we have the phenomena asso-
ciated with sulphating. On charging
with a sodium sulphate electrolyte,
however, the liquid in the vicinity of
the cathode becomes alkaline owing to
the discharge of hydrogen ions, and
the lead sulphate dissolves, the lead
being then subsequently deposited on
the electrode in a finely divided form
and the cell is restored to its original
condition.

The merits of the regencration
treatment seem to be such that it
should be widely known among elec-
trical experimenters, as it is extremely
simple (as opposed to various methods
of chemical regeneration proposed
from time to time), and it serves to
restore to useful life many accumu-
lators which would otherwise be dis-
carded—probably a serious matter in
these days of shortages, -

The unusually attractive appearance
of R-S-AMPLIFIERS’ Sound
Equipment creates the immediate
impression that here is something that
is out-of-the-rut. .. that has ‘breeding.’
And its appearance does not belie its
performance, for R+ S Equipment
reaches a standard that few seek to
attain. Whatever your interest—com-
mercial or industrial—you will find
that an investigation of the R*S range
is time well spent. Of course, we’ll
gladly co-operate mth you on any
special need.

AMPLIFIERS
“ MM, Twin,”’—Double speaker equip-
ment giving 12 watts output, Five
valves AC/DC 190-260 volts. Complete

with *“ mike,’’ stand and cables.
“ Universal Fifteen.””—15 watts out-
put. Two speakers. AC/DC 190-260
volts, High and Low xmpedance input.
Complete with ‘* mike,” stand and cables.
‘“Porta Thirty,”—30 watts output.
Two speakers (this equipment can
accommodate up to fifteen speakers !).
.AC 200 250  volts. Complete with
‘‘ mike,”” C.P. stand and cables, The acme
of perfection in portable amplification.

CHASSIS
Five types of chassis are available. 50
watt, 30 watt, |5 wate, 12 watt and a
12-watt Battery Unit.

ACCESSORIES
Crystal Microphones and Stands,

Speaker Units (Exponential Horns),

11 watts and |3 watts capacity.

ﬂmpé/ ct4 [ mited

3-4, Highfield Road, Shepperton, Middlesex,
Telephone : Walton-on-Thames {019
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LETTERS to the EDITOR

The Editor Does Not Necessarily Endorse the

Opinions of His Correspondents

Should Amateurs Knew Morse?
’I‘HE letter signed ‘‘ No-Remorse '’
in the November issue needs
. answering. No doubt ‘“‘a very large
proportion of our best radio engineers
do not even pretend to know morse.”’
Similarly, a very large proportion
of our best radio amateurs do not
pretend to be radio engineers.

As for the statement that * quite a
lot of amateurs scrape through a
morse test and then either buy a
ready-made transmitter or a kit of
parts . . . isn’t it time to pub-
lish some facts about this point? It
would be interesting to get the
R.S.G.B. to conduct a census, but as
that may not be possible I have made
a private *“ census’’ of local amateurs.
Cut of twenty-three local amateurs
with radiating licences, only one was
using a commercially built ~trans-
mitter. There were no kit trans-
mitters in use. The remainder, of
powers up to § kW, were home con-
stracted. As for the receivers, there
were eight American-built communi-
cations sets. The remainder were
home-built straight sets. Nine of
these stations used CW. only; only
two worked exclusively on telephony.
These results show that, in this area
at least, the amateur with no know-
ledge of morse would be unable to
contact 40.per cent. of the locals at
all, and would be unable to contact
the majority for 50 per cent..of the
time. Of course, these figures may
not hold over the whole country, but
it seems probable that these results
would be confirmed by a country-
wide survey.

If ““No-Remorse’ has no know-
ledge whatsoever of morse, and there-
fore cannot have first-hand knowledge
of pre-war amateur CW operating, he
is not qualified to criticise the neces-
sity for morse, however learned his
20 years’ radio technical experience
may have made him.

With regard to the proposal to
divide amateur bands into separate
phone or CW bands, there are one or
two objections. It would inevitably
lead to the need for a multiplicity of
crystals, which many amateurs, cs
pecially the younger ones, are not in

a'position to afford.” One of the chief -

joys of amateur work is constructing
really. good gear out of junk picked

up for next to nothing. A new
crystal may mean several weeks’
pocket moncy for these young enthu-
siasts, “ SIGNALMAN.”

Supplementary AVC
7OUR readers may be interested in
a circuit, which I have devised and
had in usc for the past year or so,
for minimising the effects of selective
fading. .
It is, in effect, a limiter whose
threshold working point is determined
by the normal AVC voltage. Thus,
under normal reception conditions it
does not operate, but operates when
the carrier voltage drops. It then
produces an ‘‘artificial”’ AVC volt-
age, which depends mainly on the
higher pitched part of the sideband
frequencies, i.e., the part that is most
prominent during selective fades.
Also AVC is “‘slowed down’ due to
the 1-mfd. condenser, which all goes
to help the action during high-speed
fading.

TO GRID CIRCUIT®
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This device has the effect of stop-
ping all extra loud bursts of sound
and seems to reduce harmonic dis-
tortion, probably because it prevents
overloading of the RF and IF stages.

London, 5.W.1g. R. G. YOUNG.
Post-war Wireless
OME of vyour more politically

minded readers may object to
your reference to ‘‘immutable econ-
omic laws,” for since economtics is a
fonction of man-made society, its
laws which were made by man can
be -altered by other men. But what
I believe you have in mind is that the
wealth and labour devoted to radio
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will not exceed the proportion due to
its potential services to mankind at

“the present state of organisation of a

mechanised society.

Neither Mr. Rosen’s article nor
your Editorial gives serious considera~
tion to the possible uses of radio.
For example, is there not likely to. be
a great use of ‘“ blind-landing *’* equip-
ment and other forms of specialised
D.F. for civil aviation after the war,
to say nothing of the radio altimeter?

" Then consider the American ‘‘ High-

way Radio "’ for giving instructions to
motorists; this points to a further
sphere. of application of radio to assist
transport. An entirely different
sphere is the electric calculating
machine ; everyone knows that the
Totalisator is worked electrically, but
there are also machines for solving
differential equations which cannot be
solved by calculation, and there are
numerous other applications of elec-
trical technique to the assistance of
other forms of science. Many of these
are, of course, small-scale uses which
would not absorb much manufacturing
capacity ; but I mention them to
reinforce my main argument, which is
that one cannot take it for granted
that entertainment will retain first
place in radio production after the
war, but that we have yet to investi-
gate what use could be made of radio
technique in. a world in which the
cconomic law governing production
was the benefit of the product to the
community. D. A. BELL.
London, N.21.

Training of Wireless Engineers

THE trouble about which Mr. Webb
complains in the November

‘Wireless World is tackled at its root

in Mr. Edward E. Rosen’s article,
appearing in. the same issue. The
present war has given support to the
view (which seems to be implicit in
Mr. Rosen’s article) that here, as in
America, radio engineering should be
acknowledged as a distinct and:
separate profession.

Every support should be given to
Mr. Rosen’s suggestion that British
universities should establish- degrees
in which radio and allied engineering
may be taken as a main subject. A
National Certificate in Radio En-
gineering, also sponsored by Mr.
Rosen, has been advocated by this
Institution in correspondence with the
Board of Education since 1935. The

“proposal was turned down by the

Board on the grounds that the require-
ments of the embryo radio engineer
were met. by the curriculum of the

National Certificate in  Electrical
Engineering !
The Professional Purposes Com-

mittee of this Institution recommends
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not only that a National Certificate in
radio be established, but that, like all
other National Certificates, it should
provide for specialisation.  This
affords a safeguard against the danger
of certain branches of radio engineer-
ing (e.g., television) coming to be
erroneously regarded as separate arts
or vocations, and not as applications
of radio engineering. i

It is sincerely hoped that this
Institution’s renewed request, made

through Lord Hankey, for the estab- -

lishment of a National Certificate in
Radio Engineering “will be granted
without undue delay.
G. D. CLIFFORD,
General Secretary,
The British Institution of Radio
Engineers.
London, S.W.z1.

Broadcast News Presentation

I WAS keenly interested in the Edi-

torial in your June issue entitled
‘“ Presentation of Broadcast News,”’
particularly your observation that the
make-up and style of broadcast
bulletins has undergone little funda-
mental change since 1939, or, for that
matter, since 1922, and that broad-
casting is still too much like the news-
papers and the newspapers are too
much like broadcasting. In support

of this contention you point out that

the morning newspapers often contain
long items in the same words as the
radio bulletins of the previous night.
Another interesting observation in
your article was that what might be
termed ‘‘geography lessons’ in
news bulletins annoy well-informed
listeners.  You argue that there
should be a well-defined line between
real news on the one hand and com-
mentary, exposition or speculation on
the other, and that news proper might
be broadcast in ‘‘telegraphese’” to
ensure the utmost economy in words.

I cannot pretend to have any first-
hand knowledge of the contents of
news bulletins in the Home Service
of the B.B.C., but I have listened
carefully to the Empire bulletins’, and,
in common fairness to the men who
write them, I must say that many of
them bear evidence of careful sub-
editing. They are not written in
““ telegraphese ” and they do contain,
at times, information which might be

1The bulletins are hardly comparable
to those of the Home Service, to which
our original criticism referred. In our
view, most of the oversea transmissions,
which are constantly improving and are
" now much better than when our corre-
spondent’s letter was written, are vastly
superior in presentation. A widely held
opinion is that they are more “grown-up.”
—ED.

Wireless
World

regarded as ‘‘geography lessons,”’
but, so far from annoying even well-
informed listeners, this information
seems to please them. In my ex-
perience, not many people are so well
informed to-day that they can call to
mind at a moment’s notice the in-
formation required to give them a

clear understanding of any and every

news item broadcast. T agree that

the dnclusion of information can be -

overdone, but I think there is a happy
medium in  which sufficient ex-
planatory matter is added to give the
uninformed listener a clear picture of
the happening, without at the same
time annoying the informed listener!

In my opinion, the difference be-
tween newspaper and radio treatment
of news lies not so much in the choice

of material as the way in which it is.

presented. I believe that radio should
tell its story in broad, bold outlines.
All unnecessary detail should be ex-
cluded, and so should every word
which does not play a vital part in
the story. It is not easy to do this and
at the same time preserve euphony of
langnage and continuity of thought.
Radio mnews  writing must be
euphonious, otherwise even the best
announcer cannot read it smoothly.

A successful radio news writer must
first of all be a clear thinker. Once
he has absorbed the facts of a story
he should be able to pick out the
points that really matter and express
them in clear, simple’ language. A
really good man can tell a big story
in 150 words. I have frequently seen
fairly big stories told in 100 words.
Obviously, much detail had to be
omitted, but listeners got a good pic-
ture of the things that really mattered.
In my experience, that is all they ask
for and that is what I think they
should get.  Australian listeners, at
any rate, would soon protest if they
thought we were keeping back part
of a story because it was difficult to
tell over the air; they would also
resent any withholding of details in
the interests of the' newspapers.

Finally, L think every radio news
writer will agree that good ‘copy”’
isn’t turned out by accident. , At the
risk of being redundant, I repeat that
clear thinking must precede -clear
writing. The man who cannot think
clearly will never make a good radio
news writer. Lest it be thought that
I am reflecting on journalistic
standards, I hasten to add that he
will never make a good newspaper
man either.

M. F. DIXON, .
Federal News Editor,
Australian Broadcasting
Commission.
Sydney.
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The *‘Fluxite Quins >’ at work

“That’s a fine place to drop it, by gum I’

“’'T'wont hurt—it's FLUXITED chum.”
“Won't hurt ? why twas put ’— -~
Gasped 01— on my foot,

My toe'll need FLUXITE—it’s numb !

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

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

FLUXITE—but IMPORTANT.

THE FLUXITE GUN

is always ready to put Fluxite on the
soldering job instantly. Little
pressure places the right quantity on
the right spot and one charging lasts
for ages. Price

1/6, or filled 26

FLUXITE LTD.

(Dept. W.W.),
BERMONDSEY
STREET, S.E.1.

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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RAanpOM RADIATIONS

A Mild Brain Teaser
ECENTLY I had to take an
exam, the first I'd sat for for
many, many years, One of the ‘ques-
tions looked a gift at first sight, but
a little thought showed that it wasn’t
such money for jam as it seemed.
Here it is in case you care to have
a go at it. A potentiometer whose
windings have a resistance of 60,000
ohms is connected across a 240-volt
source of DC. The slider is connected
to the anode of a pentode and is
adjusted to make the anode voltage
180. The valve passes a steady cur-
rent of 6 mA at all ancde voltages
above 6o. What is the resistance of
the. windings between the slider and
the negative end? **Easy,”” you cry.
‘““Two-forty volts through 60,000
ohms means a steady current of
4 milliamps. So between the slider
and the positive end the current is
6 plus 4, equals 1o milliamps; resist-
ance 6,000 ohms., Answer: 60,000
minus 0,000, equals 54,0c0 ohms.”
But what about the fixed resistance
represented by the valve, which is in
parallel with the windings between
the slider and the negative end?
true answer is obtainable only by
simultaneous equations and a quad-
ratic. Have a shot! Our old friend
Kirchoff’s second law is the key.

Common Sense

* Anyhow, it’s what I call a silly
question.” Your practical man, if he
wanted to know the answer accui-
ately, would never have bothered
about quadratics. He’d have stuck
a milliamrheter between the negative
end of the potentiometer windings
and the earth line. Knowing the cur-
rent through the part of the windings
between, the slider and the earth line,
the simplest of calculations would
have given him the answer. Person-
ally, had I been marking the paper,
I'd have given about 3 out of 10 to

those who indulged in intricate cal- .

culations and .got the right answer,
and full marks to those who got the
rough answer of 45,000 ohms and
added that they’d use the milliam-

meter method to obtain absolute

accuracy. Exams are apt to expect
far too academic an attitude in
answering questions, whereas amidst
the brass tacks of actual working it’s
the essentially practical approach to
a problem that is-of the first import-
ance.

The.

By “DIALLIST”

Those Voltages

IN the course of the present war I've

been stationed in a variety of
places and had a queer assortment: of
quarters, ranging from wooden huts
(they have been my chief abiding
piaces) to requisitioned houses, gener-
ally slightly bent by bombs or land
mines, and even, during one blissful
month, to a luxury hotel. Wherever I
go I take with me a small wireless set
and a reading lamp, hoping that even
the wooden huts and the semi-wrecked
houses may have electric supplies of
a kind. Generally they have, though
during the winter of 1939 it was a
case of oil lamps and a battery set—
when I could get HTBs. But the volt-
ages have been a bit of a nightmare.
The set can cope with anything from
200-240 DC and has a rather bigger
range on AC so long as the frequency
is 50 cycles. Only twice has it been
stymied—once by 100-volt DC and

once by z5-cycle AC. But I've had

to collect a fine varied assortment of
bulbs for the reading lamp! Let’s
hope that one of the benefits of post-
war reconstruction will be the stan-
dardisation of voltages and frequencies
in the supply mains of this funny oid
country of curs. )

W.B. Senior Output

Transformer
TYESIGNED: to match the majority of
loudspeakers to any type of high-
resistance output, this new output trans-
former is suitable for heavy duty anl
will pass currents up to 50 or 6o mA.
(twice these values in push-pull). Teu

ratios ranging from 10:1 to 75:1 are
available, and four of these may be used
with push-pull circuits. The makers are
Whiteley Electrical Radio Co., Ltd.,
Victoria Street, Mansfield, Notts. ,
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The Fan Problem

YOU may remember that I wrote a
month or two ago of difficulties
experienced with some of the cheaper
American-mnade electric fans. The big
snag is that the windings of the induc-
tion motor haven’t sufficient reactance
to jo-cycle AC to reduce the current
to an amount that they can safely
carry. Hence they are apt to burn
out, especially if the spindle is not
running freely through lack of lubri-
cation. And when you tackle the job
of rewinding you find that you can’t
make bigger coils because there’s no
room in the casing. An idea worth
trying out struck me, and it proved
to give the answer. A 1-microfarad
condenser has a reactance of about
3,000 ohms at 50 cycles. That was
obviously too much, so one of 2 micro-
farads was tried in series with the
windings. This gave a fair speed.
Three microfarads gave a speed rather
on the high side. Though the wind-
ings didn’t heat up, the bearings did
after a longish run. The solution
eventually found was to use two small
500-volt test condensers of 1 “and
2 microfarads respectively and to fit
a switch so that either 2 or 3
microfarads could be used.

Caution Needed

The fan can then be run for, say, an
hour, with 3 microfarads in series;
then, if its motor case becomes hot
the switch is turned over to the z-mifd.
setting and it is run like that till it
cools down. I don’t know the induc-
tance value of the motor windings, but
the speed when 3 microfarads are used
with my fan leads me to believe that
not so very much more capacity would
produce something getting on towards
resonance. And that would, of course,
mean fireworks, for in such an acceptor
circuit capacitive and inductive reac-
tance then cancel out, and there’s
nothing but the ohmic resistance left
to oppose AC. If, therefore, you have
rewound a small fan or want to curb
the exuberance of one that hasn’t yet
burnt out, be careful in your experi-
ments with series capacities.

"z "x "a

Servicing Difficulties
’I‘HE other day I was talking to a
first-rate serviceman, one who
really does know the job and can
always be relied upon for good work.
He was remarkably cheerful, con-
sidering the difficulties of the times. -
Having a wide circle of customers, -
he employed three or four assistants
in peacetime; now every man Jack
of them has been roped into the
Navy, the Army or the R.A.F., and
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1e is left to do the work entirely off
ais own bat. How he manages 1
don’t know, for things are not so
simple or straightforward as they once
were. In the gay days of peace,-
when a certain component in a cer-
tain set broke down beyond repair,
all that had to be done was to remove
it and put in a replacement. Nowa-
days, especially if the set is an oldish
one (and almost certainly if it is of
American make), the replacement
component may be unobtainaDle.
The easy way out of the difficulty is,
of course, to tell the customer that
nothing can be done about it. But
the good serviceman doesn’t work on
those lines. He thinks out ways of
substituting a component that is
available, even though its charac-
teristics are somewhat different.

\Vays and Means

This may entail—it often does—
making quite considerable alterations
in the set under repair. But if the
serviceman knows his job the result
is a receiver that functions once
more, though some of its circuits may
be very different from what they
were when it left its maker’s factory.
The serviceman of whom I'm writing
told me of one ingenious tip of his
own and asked me to make it known
for the benefit of any of his brothers
of the craft who may run up against
this. particular snag, THere it is.
Some of the American midgets use
the 5016 output valve. These can be
obtained, but as the price has soared
to £z 10s. or so a substitute at a more

BOOKS ON

issued in conjunction with ‘“ The Wireless World”’

Wireless
World

reasonable figure is much te be de-
sired. There is a substitute, the
2516, which is not too hard to find
or too highly priced. I don’t know
these valves, but I belicve that 5016
has a o.15-amp. heater and the 25L6
a o0.3-amp. heater. The solution is
to load up the filaments of the other
valves (including the rectifier, prob-
ably a Z4) to 0.3 amp. I'm told that
the line-cord resistance doesn’t get
unduly hot—if it does it can be re-
wound with heavier wire. Anyhow,
some of the ‘ doctored” midgets
have been working well for 7 or 8
months, so the eating seems to prove
that pudding satisfactory.

Abstracts and References

ACH year a subject index to the

Abstracts and References section of
The Wiveless Engineer has been pub-
lished as part of the December issue.
This, however, will be discontinued this
year, and instead it will be published,
together with an index {o authors,
separately early in 1942. A-charge of
2s. 6d., plus 3d. postage, will be made
for the index, and, as supplies will be
limited, it w1Il be necessary to order
copies from the publishers, at Dorset
House, Stamford Street, London, S.E.1.
before the end of the year.

The November issue of The Wireless
Emngineer, which was on sale on the first
of the month, contains more than 250
abstracts from, and refercnces to,
recently published articles on wireless
and allied subjects in the technical jour-
nals of the world. Issues are obtainable
to order through newsagents or direct
from the publishers at 2s. 8d., including
postage.
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VORTEXION

50w. AMPLIFIER GHASSIS

A pair ol matched GLG’s with 10 per cenu negalive 1eed=back 18 fitted
in the output stage, and the separate IIT supplies to the anode and
sercen have better than 4 per cent. regulation, while a separate
rectifler provides bias.
The GL6’s are driven by a 6FG triode connected through a drive:
transformer incorporating feed-back. This xs preceded by 3 6N7,
electronic mixing for pick-up and mier 1
G6F3 operating as first stage on microphone only is suxtab]e for any
miyophone. A fone control is fitted and the large eight-section
output transformer is available in threc types :—2-8-15-30 ohms:
4-15-30-60 ohms or 15-60-125-250 ohms. 'These ocutput lines can be
matohed using all sections of windings and will deliver the full response
(40 18,000 ¢/s) to the loud speakers with extremely low overall

harmonic distortion.
£17 100

CHASSIS with valves and plags. .. .............
Goodmans P.A. Speakers in ctoek.

Papier Mache Horn Speakers.................. £6 6 0
Moving Coil Mierophones ! £5 5 0
15 0

Chromium Mierophone Stands from

Many thousands already in use

15w. AC & 12-VOLT DG AMPLIFIER

TYPE CP20

This smali 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 it r ed except
that the output has been increased to 17.2 waits and the
baitery consumpiion lowered to 6 amperes. Read what
““The Wireless World *’ said -—

“ During tests an output of 14,7 watts was obtained without any
trace of distortion so that the rating of 15 watts is quite fustified,
The moeasured response shows an upper Lmit of 18,000 c/s and a
lower of 30 c/s. Its performance is exceptionmally good Another
outstanding feature is its exceptionally low hum level when AC
operated even without an carth connection. In order fo obfain
the maximum undistorted output, an input to the microphone jack
of 0.037 volt was required, 'The two independent volume controls
enahle one to adjust the gain of the ampilifier for the same powe:
cutput from both sources, as well as superimpose one on the other
or fade out ono and bring the other up to full volume. The secondary
of the outp ut transformer is tapped for loud speakers or line impedances
otf 4, 7.5 and 15 ohms ”  Prices :

AC and 12-volt CHASSIS with valves, ete. ...... £1 2 1 2 0
AC only CHASSIS with valves, €ft. wavvens.... . £818 6
Gauze Case for either chassis, 12/8 extra.
Plus 209% War Increacc.
Del.very ; Prompt delivery on

Vortexion Ltd., 257, The Broadway,
wimbledon, S.W.19. ’Phone LIRerty 2814

Priority 1A orders;




- REcCENT INVENTIONS

A Selection of the More»[ntérestihg Radio Developments

RADIO GUIDEWAYS
NAVIGATIONAL course for a ship
or aeroplane can be formed by trans-

mitting two radio beams so that they
overlap slightly. The overlapping part
then produces a ‘‘lane’ or guideway,
which is identified by the navigator by
the merging together of .two comple-
mentary morse signals, such as A and N,
or T and E, into a continuous note, when
the two signals are {ransmitted separately
one on each of the beams.

The width of the ‘‘lane’’ so formed
depends on a number of factors, such as
the rate at which signals fall off, and the
spread of each of the beams. The ideal
course would be a line, but this is not
possible in practice.

The object of the invention is to pro-
duce a narrower lane than that normally
available, so that a vessel following it
can keep to a straighter course. For this
purpose the directivity of each of the
two beams is periodically oscillated or
““wobbled ”’ through an angle less than
that over which a continuous note would
normally be received if the beams were
kept stationary. In this way the equi-
signal indication is reduced Lo the narrow
sector in which both oscillating beams
overlap simultaneously.

Marconi’s Wireless Telegraph Co., Lid.,
and S. B. Smith. Application daie Octo-
ber 14th, 1939. No. 533185.

filament’s life. Incidentally, this method
of control also gives a greater emission
ihan is necessary in the final period of
operation. If, on the other hand, the
filament is worked on constant voltage,
the emission will fall below that required
for satisfactory results.

According to the invention, a rheostat
control is used to maintain the emission
at a constant level from beginning to
end of the filament’s life. For this pur-
pose a small auxiliary filament of identi-
cal make-up is run in parallel with the
main filament, preferably mounted in a
separate miniature centrol tube. An
anuueter inserted in the anode circuit
indicates the effective emission, and a
rheostat in the common supply circuit to
both filaments is varied so as to keep
the ammeter reading at a constant value.

Baird Television, Lid., and C. S.
‘Szeghe. Application date August 17th,
1939. No. 533050.

SUPPRESSING INTERFERENCE

ONE method of reducing the effect of
impulsive interference, such as that
caused by the ignition systems of motor
cars, is to limit the maximum output of
the set both for signals and interference
alike, thus preventing the former from
being swamped by the latter. In addi-
tion, it is possible to insert a shunt cir-
cuit across the input, so as to by-pass
any disturbances of

- < R H

+  steep wave - front
without appreciably
affecting the accept-
ance of the required

signal. -
According to the

invention, an inde-
pendently limiting
bias  replaces  the

more usual automatic
one, and is made to
include an audio-fre-
quency component
which renders a diode
(included in the
shunt circuit) non-

e
v

FILAMENT CONTROL

HEN using a high-powered cathode-

ray tube, say, for projecting tele-
vision pictures on to a large screen, it
is necessary to heat the cathode to a very
- high temperature in order to produce
the desired emission. Usually the fila-
ment current is kept at a constant value
by means of rheostat control, but this
has the disadvantage that as the filament
““ evaporates '’ its resistance increases so
that a constant-current drive means an
increasing power-input and an unneces-
sary shortening of the last period of the

conducting except

Suppression circuit for
interference.

wien an

impulsive disturbance is
present, in which case the diode is made
conductive and so by-passes the un-
wanted impulse.

In its simplest form, a diode D is
shunted across the input of the .AF
amplifier V. The signals from a detector
are applied to the anode of the diode and
also the grid of the amplifier. A tapping
T from the-output of the latter feeds
back to the cathode of the diode a bias-
ing voltage which ‘includes (1) a DC
component sufficient to keep the diode
on the threshold of being conductive,

The Wiveless World, December, 1041

and (2) an audio-frequency signal voltage
which is slightly delayed by a retarding
network N. So long as only the required
signals are present the diode cannot act
as a shunt, but the impact of a sharp
impulse automatically unbalances the
diode, which thereupon by-passes it
away from the amplifying valve V.

Murphy Radio, Ltd., and H. A. Fair-
huvst.  Application date June 23vd,
1939. No. 532521.

ELIMINATING UNDESIRED
: SIGNALS

THE circuit shown herewith comprises

an inductance L, a condenser C,
and a resistance R, the latter being
earthed  through
an impedance Z,
which may be
either an induct-
ance, a capacity
or a resistance. If
signals are in-
jected into such a

z :E circuit by any
r form of coupling
%- (not shown), then
N any desired fre-
Cutting out un- quency can be

excluded from the
output taken from
the point X by varying that tapping
point in such a manner that the poten-
tial developed (by the undesired fre-
quency) across the resistance R is equal
and opposite to the potential it develops
across the impedance Z. The potentials
must, of course, be matched in phase as
well as being equal in amplitude, and this
is ensured by first tuning the main L, C
circuit to resonance and then making a
fine readjustmént of either the induct-
ance or capacity on either side of the
resonant point.

The principle can be used to cut out
an interfering signal, particularly where
the inductance I. is a frame aerial and
the voltage developed across Z is, at
least in part, that due to the well-known
vertical effect.

G. Hodges. Application date August
28th, 1939. No. 533453-

wanted signals.

RADIO-ALTIMETERS

IT is well known that the height or

clearance of a craft above a reflecting
surface, such as the sea or ground, can
be measured, by transmitting radio
energy of wvarying wavelength, and
heterodyning the wave returned after re-
flection with the wave then being
radiated. The resulting beat-frequency
will depend upon the time taken by the
reflected wave to complete the double
journey, and so gives a measure of the
craft’s altitude.

In practice, however, it is found that
the desired beat frequency is largely
masked by harmonic frequencies, which
appear to be due to irregularities in the
contour of the terrain or to variations in
its conductivity; these auxiliary fre-
quencies also vary, to some extent, with
the height at which the observations are
taken and the speed at which the craft
is moving.

The invention is concerned with a
method whereby the demodulation pro-
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ducts of the reflected and outgoing waves
are analysed, and attenuation circuits,
combined with negative reaction and
automatic gain control, are utilised to
get rid of the undesired. harmonic fre-
quencies, or at least so to reduce their
effects that the fundamental beat fre-
quency dominates the indicator and so
gives a clear-cut indication of the alti-
tude required under given conditions of
operation.

Electrical Research Producis, Inc.
Convention date (U.S.A.) November
16¢%, 1938, No. 533538.

CATHODE RAY INDICATORS

WHEN measuring, say, the output of
a short-wave oscillator, it is usual
to apply to the two pairs of deflecting
plates of a cathode ray tube, two volt-
ages which are displaced go deg. in phase.
The simplest method of securing the
desired phase-shift is to connect a resist-
ance in series with a condenser across the
supply to one pair of plates, the values
of the resistance and capacity being de-

termined by the formula R:—I—C—. But
!

for very high frequencies this method

breaks down owing to the very low input

impedance that will then exist across the
plates, :

d
3

Method of obtaining phase-shift.

The figure shows how the difficulty can
be overcome. The plates A, Ar are con-
nected across a circuit LA and the plates
B, B1 across a circuit LB, both circuits
being tuned to the common output fre-
quency L, and being screened from each
other at S. At this frequency they will
accordingly behave as pure resistances.

For very high resistances the interplate
capacity (shown in dotted lines) may be
sufficient to introduce the required phase-
difference of go deg. Otherwise, they are
coupled together from tapping points T,
T1 through a condenser C, the tappings
being such that the effective resistance in
series with C satisfies the formula already
given.

E. J. Alway. Application date Sep-
tember 28th, 1939. No. 532084.

M i
! The British abstracts published here |
! are prepared Wwith the permission |
i of the Controller of H.M. Stationery !
E Office, from specifications obtainable |
1 at the Patent Office, 25, Southampton '=
{ Buildings, London, W.C.2, price 1/- 1
3 each. !
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COMMUNICATIONS DEPEND....

ON SMALL
PARTS....

N countless instances quite in-
‘ tricate pieces ofgpparatus are
wholly dependent on the  proved
-reputation and reliability of their

component parts.

All products from the House of Bulgin

BULGIN , are pre-eminent for superior design
_ FOR and workmanship,” and every article
LAMPHOLDERS

bearing our Trade Mark has to pass

The largest and most extensive
range in the World. All kinds of
lamp-caps are accommodated, in-
cluding M.E.S. and E.S., to B.5.5.98,
and M.B.C. (the new miniature
bayonet cap, single-contact). In the -
large range there is a'full choice
of fixing-brackets, -strips, and -clips
both ‘ live * and ‘ dead.’” The screw
types are made in rolled, drawn-
and-embossed, spring-grip, etc.

A lampholder for every use.

exacting and exhaustive tests during
the course of its production.

We ask the kind indulgence of the

Trade on delivery until peaceful

conditions return.

ALWAYS DEPEND ON

REGISTE

A. F. BULGIN & CO. LTD,, B-PASS RD., BARKING, ESSEX.
Telephone ; RIPPLEWAY 3474 (4 lines). -
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UNBIASED

Recollections of
Long Ago

I/\VONDER if any of you noticed in

your papers recently the report of
a case in New York in which a lady
secured a divorce from her husband
on the grounds of mental cruelty be-
cause he had put a television set in
the bathroom and it made her feel all
hot and bothered to see  the an-
nouncer’s face smiling at her from the
foot of the bath when she was sitting
in it. .

Reading about it carried my mind
back to the dim and distant past
when we had television in this
country, a  bygone memory about
which -1 often talk to my grand-
" children and tell them that, with luck,
"they may live to see the day when it
returns. In those far-off days I fol-

lowed my previous practice in the
realm of sound broadcasting and
equipped each room of the house, in-
cluding the bathroom, with an exten-
sion cathode-ray tube, carrying all

feed wires including high- and low-ten- -

sion supply in a special low-capacity
multi-core cable of high insulation.

I well recollect the first time I put
this system into operation. We hap-
pened to have staying with us on a
visit a young niece of Mrs. Free
Grid's, a comely damsel of some
eighteen summers—I mean the girl,
of course, and not Mrs. Free Grid.

" 4 Covered with confusion.”

She happencd to be in the bath when
I switched on, and the ears of Mrs,
Free Grid and myself were assailed by

piercing shrieks for assistance, coupled”

with disjointed exclamations about
there being a strange man in the bath-
room. Not knowing exactly what had
happened, Mrs. Free Grid and I raced
upstairs together and, flinging her
aside, I put my weight against the
locked door and broke my way in,
ready to do battle with the intruder.

By FREE GRID

For the moment I stood gaping
foolishly until Mrs. Free Grid angrily
pulled me out, for there was nothing
to be seen but the girl, standing in
the bath wrapped in a towel, and gaz-
ing horror-stricken at the smiling and
debonair features of the Alexandra
Palace ahnouncer on the screen. It
was perhaps unfortunate that at that
moment the announcer was talking
about the glorious view before him,
but as it turned out afterwards, there
was an outside broadcast on and he

‘was giving his impressions of the

scenery.

It took quite a lot of arguing on
my part to convince the girl and Mrs.
Free Grid that television was not a
duplex affair and that, although they
could see the announcer, he could not
see them. In fact, Mrs. Free Grid was
never quite convinced, as she fitted a
dainty pair of ‘‘black-out’’ curtains
in front of the screen which the occu-
pant of the bath could draw or not as
circumstances dictated. 1 noticed,
however, that she did not forget to
cut a tiny peep-hole in the curtain
so that she could see the programme
without herself being seen when in the
bath.

Electrosurgery

I WAS particularly interested in the

article published in The Wireless
World on radio surgery, as it all seems
so absurdly simple. Not that I have
any particular desire to try.my ’pren-
tice hand as a surgeon, as I still have
bitter memories of what happened
years ago, soon after I was first mar-
ried, when Mrs. Free Grid was suffer-
ing from a boil on the back of the
neck. In a foolish moment of youth-
ful enthusiasm I volunteered to oper-
ate qn it for her. Whether my hand
was unduly shaky, or whether my
hacksaw had one or two jagged teeth,
I cannot say, but the ensuing yell she
set up brought a strongly worded pro-
test about taking the bread out of his
mouth from a dentist living next-door.

No, thé point of the article which
interested me was the one in which it
was stated that radio surgery was be-
ing increasingly used for the ‘‘face
renewal ' operations practised in
modern beauty parlours. Tt so hap-
pened that I had been reading the
article just before blundering unex-
pectedly into one of Mrs. Free Grid's
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‘““at homes’ one afternoon. QOne
glance at the guests which Mrs. Free
Grid had invited to make free with
my bread and margarine immediately
convinced me what tremendous scope
there was for this sort of thing, and I
immediately saw in it a means where-
by I could not only rebuild my de-
pleted fortunes, but could at the same
time help my country as a super-tax
payer. )

Unfortunately, my country did not
show itself as willing to help me as I
was to help it, for I was unable to
obtain the necessary permit to buy.the
valves which were, of course, in the
transmitting class.

Fortunately, one does not have to
depend upon valves entirely, and
The Wireless World had published a

circuit diagram of an alternative

spark generatox?, and it was a simple
matter to. construct an- induction coil.
At length I had everything com-
pleted, and at Mrs. Free Grid’s next
reception I called for volunteers to
take their seat in the operating chair.
Nor did I lack patients, for it is a
curious fact that while men have a
childlike faith in doctors, women are
equally trusting where beauty special-
ists are concerned, and, moreover, by
a curious kink in the feminine mental
make-up, whereas the most passé of
women never believes that she is
beyond repair, yet on the other hand
the most young and beautiful of them
always imagines that nature can be
impréved upon.

My first patient was also my last,
and I had to spend an anxious half-
hour in applying artificial respiration
with a stirrup pump. The whole snag
was, as I found out afterwards, that
1 had been working on too low a fre-
quency, this being due to my miscal-
culating the LC constants of the
circuit, owing to my foolishly follow-
ing ‘‘Diallist’s’’ advice in the Sep-
tember issue of this journal and
attempting to juggle with his new-
{fangled ‘‘all-in’”’ logarithm tables in-
stead of sticking to the old and trusted
long-hand mathematics to which I
had been accustomed all my life.
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All within our -lifetime....

Many of us can remember the array of candles waiting inthe =~ PHILIPS were pioneers in the development of the electric

hall, and the eery, flickering shadows as we climbed the stairs.  lamp, and pioneers, too, in other fields where electrical equip-
For those were days when candle power was—well, justcandle ~ ment has added to our comfort and well-being ; given us new
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unlimited light, in a world transformed by electricity. and a glimpse of that new design for living which is to come,
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RADIO " LAMPS * X-RAY & ELECTRO-MEDICAL EQUIPMENT
INDUSTRIAL LIGHTING * ELECTRIC WELDING EQUIPMENT ° SOUND INSTALLATIONS

PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C,2
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CLASSIFIED ADVERTISEMENTS. The charge is 6/-
for each paragraph of 2 lines or less, and 3/- for every
additional line or part thereof, average 7 words to a
line. Each paragraph Is charged separateiy.

ADVERTISEMENTS for the January issue are ac-
cepted up to First Post on Wednesday, December 10th, at
the Head Offices of Dorset House, Stamford Street,
London, S.E.l, or one day earlier at provincial Offices.

Wireless World

THE PROPRIETORS retain the rights to refuse or
withdraw advertisements at thelr discretion, They
are not responsible for clerical or printers’ erfors
although every care Is taken to avold mistakes. Cheques
and postal orders should be made payable to Hiffe &
Sons Ltd. and crossed. Notes are legal tender and
cannot be traced if lost in transit.

A A T a - AT
ABVERTISERS raay have letters, other than circulars,
addressed numbers at thls office. The words Box

, c/o ' WIRELESS WORLD " must be paid for
and a further I/- added for registration and forwarding
replies.

EPOSIT SYSTEM. Full particulars upon application
to the Deposit Dept., ** Wireless World,”" Dorset
House, Stamford Street, London, S.E.!.

Ode

o
DIG

We have heard about the Navy

And the Mercantite Marine,

Of the fight that goes on daily

To outwit the submarine,

So by growing lots of green stuff,

Fruit and root crops by the ton

We can share with them the honours

When at-fast the battle’s won.

CHORUS

(For full effect this should be sung to the
tune of ** Roll out the barrel *)

Roll up your shirt sleeves,

Gardening is really good fun;

Flex up your muscles,

There is much work to be.done.

Dig, dig allotments,

Turn up the soil with a will,

That's the way to help the sailors

And our food bins fill.

0
‘ €
No. 11

B.Sc., A.M.LE.E.
Makers of Transformers and Chokes
King's Bldgs., Dean Stanley St.,
LONDON S.W.I
Telephone : VYiCtoria 503§

"ARMSTRONG

COVERING

COlL  PACKS
WAVE-BANDS

Originaliy designed for use with our export chassis, Modc! EXP48*
which was so fayourably reviewed in the October, 1940, issue
of Wirelexs World, The Test Report sald:| " no difficulty
wasa experienced In plcking up American stations . . .,”" *' tuning
drift was very small . . .,”" |* signal to noise ratio very good ..."
This assembly is ideal for constructing a modern radio receiver
uslng English or Oetal base valves, for constructing a battery
recelver or tunlng unit to work in conjunction with an amplifier.
The short-wave performance of a receiver built with the EXP48
colls is extremely high.
Specification. EXP48 coll and switch arsembly covering 13-45,
43-160, 200-550, 1,000-2,000 m. Mounted on cadmium plated
sub-ghassls with Yaxley type rotary switch having 4 positions
and Sth for gramophone, Medium and long wave adjustable
ders and fixed padders on the short wave ranges. KEach

coll fitted with individua! trinmer and the whole assembly
wired up. Factory Blue Print giving 7-valve EXP48 circuit
and values of components FREE with assembly. . Price 35/-,
Heavy Steel Chassis for nse with above, 12in. X 0in. X 3iin.
deep, drilled and cadmium plated, Price 10/6.
465 ke. High *“ @ LF, Transformers, Leltz wire wound and
fitted with iron cores, in aluminium cans, incorporating trimmers
with ceramic insulation. IFor use with the above, Price 18/6

T poir.

p&“? Tuning Scales, 4 wave-bands, calibrated in station names
> and metres. For use with the above. Price 3/6.
A 1 chaseis, incor ting the above ta, will
be gladly demonstrated at our 8howrooms and any technieal
advice given.
Orders will be taken tn rotation and deliveries should not exceed
14 days.
ATl components advertized in the November isgue of * Wireless
World ™ are still available in smal’ quantities.

ARMSTRONG MANUFACTURING CO.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
'Phone : NORth 3213

| EXCELLENT )

NEwW RECEIVERS AND AMPLIFIERS
£l9/1p‘ Only.— Wircless World? 2R.F. receiver,

with push-pull quality amplifier chassis, 10
valves, including tone control stage, 8 watts tr!oqe
output, ideal for quality reproduction from yadio
and gramophone, limited number; reduced pPrice in-
cludes all valves.—Bakers Selhurst Radio, 75. 8 ggex
Rd., South Croydon. 9809

RECEIVERS & AMPLIFIERS, SECOND-HAND, ETC,

BIG Bargains in Genuinely Reconditioned Radiod,
all types, list iree; state requirements, we buy
all useful radio goods; best prices given.—Snell, Arcade,
S8wansea. Estfablished 1900. o818
RADIOGRAM. W.W. A.C. Monodial ciregit, L/M

waves, H.M.V. pick-up, Collaro motor, Rola
speaker, super baffle, cabinet; offers; can be heard.—
Box 2607, cfo The Wireless World. [9805
SOUND SBALES Tri-channel Amplifier and Speakers,

W.W. Quality amplifier, feeder, pre-sét tuner and
H.F. speaker; offers; record changer wanted.—J
Gardener, Maidens’ Green, Bracknell, Berks.
field Row 284. i

olly
Wink-
9798
Wanted
HIGH Fidelity A.C. Gram. Amplifier, complete.—
Tedman, Corner Cottage, Ofichurch, ELeamington
8pa. 9802
1932 Philco Radiogram Wanted:; £6 to £10
spot cash paid for automatic record
changers.—8nell, Arcade, Swansea. Establisheg l_1900.
9819
EW or used Receivers, Amplifiers, Meters, Con-
¥ verters, Radio & Electrical Accessories. Very
high prices paid for really clean apparatus.—'Phone:
Gerrard 4447. [9696
RGENTLY required, an American Wireless Com-
munication Set; preferably a  Hallycrafter
Saper-Skyrider- or R.M.E.69 or a Hammerlund Super-
Pro.—Box . 2606, c/o The Wireless World. (9790

NEW MAINS EQUIPMENT
VORTEX_ION Mains Transformers, chokes, etc., are
supplied to G.P.0.,, B.B.C., T.B.; why not
you? ° Imitated, but uneqgunalled.
ORTEXION, Ltd., 257, The Broadway, Wimbledon,
London, S.W.19. 'Phone: Lib. 2814. (9571

SHORT-WAVE EQUIPMENT
ADIOMART, largest distributors "communication
equipment. National distributors.—48, Holloway
Head, Birmingham. [9555
TEST EQUIPMENT
Wanted

NO. 7 Avo Meter, or similar instrument, urgently
required by Lustraphone Co., 120, Station Rd.,
Harrow. (Government contracts.) 9803

NEW LOUDSPEAKERS
BAKERS Brand New Burplus Speaker Bargains.

EVERY_ Music Lover Interested in Realistic Repro-
duction should write for [ree descriptive leaflet
now.
£6 ; usual price £10.—Brand new permanent magnet
infinite baffle speaker, complete with beautifully
finished eabinet in polished walnut.
price £5—Brand new super quality

£ 3; usual
triple cone speaker, permanent magnet model;

exceptional bargain; limited number,
ECURE One of The:3 Exceptional Bargains Now.

BAKERS Triple Co..3 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.LEE.”) Write for details.
AKERS SELHURST RADIO, 75, Sussex Rd., 8th
Croydon, [9810

“ OODMAN 8" permanent magnet moving coil

units fitted multi-ratio output transformers.
very sensitive, excellent reproduction, new in original
cartons, 22/6 each, carriage paid, cash with order.-
P. & F., 49, John Bright Street, Birmingbam, 1. {9751

SECOND-HAND LOUDSPEAKERS
EPOCH Diaphragms for All Models, 99. 101, etc.-
“ R.E.Q.8,” Crown St., Reading. ‘Phone: [2779965
9

Wanted
VOIGT or Goodmans Speaker and

M.C. Pick-up.—
Read, 110, Mottingham Rd., S.E.9. {9806

‘QUALITY Speaker, Voigt-Hartley-Turner preferred,

—Austin, 31, Senior Av., Blackpool. {9814
VOIGT Corner Horn, would collect.—Price. etc., to
Foy, Church 8t., Elsecar, Barnsley, Yorks. {9815
ANTED, Duode 33, Planoflex, or similar ckuva]it
speaker,—Oliver, Wellesbourne, Millisons ood,
Allesley, Coventry. [9820

GRAMOPHONE MOTORS
ALL Types of Rotary Converters, electric motors,
batetery chargers, petrol-electric generator sets,
etc.. in stock, new and second-hand.
WARD, 46, Farringdon 8t., London, E.C.4.
Holborn 9703.

Tel. :
[0518

w3

ELECTRADIX==

PETROL, ELECTRIC LIGHT AND CHARGING

500 - watt single cyl. 2-stroks,
water-cooled self-oiling Pelapone
engine; mug. ign. coupled to 50/70
volts, 10 ' amps, shunt dypamo,
1,000 r.p.m.

SWITCHBOARDS. New modern de-
sign L.T. on 1}in. pol. slate, A.C. and
D. 12 Ellison Auto. Circuit
B 800 ampe, 7in. papel
meters, Two 1,000-amp. oil switches.
D.C. 8-way charge-discharge, 100-amp. switch with auto. and meters,
Feeder panels meters, switches and fuses. Al cheap.

SMALL PANEL METERS. New Weston, Turner & Elliott, 2in. dia.
moving coil, 50 m.a. and 200 m.a. Thermo. M.C, Meters for A.C. or
D.C. Ferranti 2¢in., 700 m.a. Elliott 3-amp. ditto. * New 500-volt
“ Meg "' Megger in leather case. A few new Lab. Meters

A.C./D.C, MOTOR GEN, for cell charging or are. 5-h.p. Crypto
8.P. 230-volt Motor, coupled, 100{150-volt, 20 amp. D.C. Gen., £42.

MOTOR ALTERNATOR, 5 kW. 220-v, D.C. Newton Motor, vert.
coupled to b0O-cycle 200-v. 25-amp. Alternator, £28. Alternztor
only, 3 kW B.T.H., 500 cycles, 100 volts, £18. 2 kW Newton,
500 cycles, 175 voits, £15. 250 watts, 75/-, A.C. Micro Motor,
Bquirrel rotor, synchronous, geared to 50 revs., work off 20 voits for
tuning, drives, etc., 8/8. new. Electric Bench Drills, massive stand,
rise and fall drill to }in. steel, D.C., 100 volts, £6.

WORKS {-h.p. Motor Vacuum Cleaner on wheels, £5 15s. Electric
Towel Rail, § kW, 230 v., 50f-. Ineulators, all shapes and sizes.

PUMPS. 8mall centrifugal, twin-piston, etc., with or without motors.
£3 10s.

MORSE Trainers, direct key Inker Recorders,
'Phones, Relays and Buzzers.

CAMBRIDGE - TOWNSEND.  Most
tiny and shrill Buzzer. Perfect for
Wavemeters, ideal for signals. Migh
note model “ T " Diaphragm blade.
Platinum Contacts. The smallest
possible, 10/-.

Kindly state wants as lists not ready.. <g¥®
Pleace add postage for all mail

orders. Stamped envelope for all replies, please.

PLEASE NOTE ADDRESS :

ELECTRADIX RADIOS

19, BROUGHTON ST., LONDON, S.W.8.

Our offices adjoin our works at Battersea, 19, Broughton Street,
Queenstown Road, 8.W.8. No. 137 bus or 31 tram. RIy. 8ta,
Queen's Road, Battersea, from Waterloo.

Telephone : Macaulay 21359, EE—

Keys,

/

TO MANUFACTURERS

FOR SALE

IN 10-GROSS LOTS
Brand new, HUNT’S British made

CONDENSERS

Capacities from .00003 to .00008,
.0001 to .0007, .001 to .007 mfd.

Price 32/6 per gross.

.008, .01, .015 mfd.
Price 96/- per gross.

ALL ORDERS & ENQUIRIES
TO
LONDON CENTRAL RADIO STORES,

23, Lisle Street, London, W.C.2.
Telephone : GERrard 2969.
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PITMAN'S TECHNICAL

CATHODE: RAY OSCILLOGRAPHS.
By J. H. Reyner, B.Sc. (Hons.), A.C.G.I,, AM.LE.E.

M.nst. R.EE. Here is an easily understood guide
to the practical application of Cathode Ray Tubes
to numerous purposes, including the examination
of oscillations or wave forms. Radio men, and
particularly those about to enter the services, will
find this book a genuine and invaluable guide.
It has been given the highest recommendations
both for students and teachers. Electrical Times
says : ‘“ Anyone desiring a‘ clear understanding
of the Cathode Ray Oscillograph . . . cannot do
better than purchase this moderately priced
book.” 8s. 6d. net.

sood

RADIO RECEIVER CIRCUITS HAND-
BOOK. Containing practical notes on
the operation of basic modern circuits.

By E. M. Squire. A useful guide to circuits
for members of the radio industry, and radio
amateurs. By dealing with the receivers in stages
the author has achieved the utmost clarity and
conciseness. The text Is liberally illustrated with
circult drawings and other diagrams, . “s. éd. net.

THERMIONIC VALVES
RADIO RECEIVERS.

By Alfred T. Witts, AM.LE.E. Notes on the use
of aligned grids, output, tetrodes, negative
feedback and phase splitters for push-pull amplifiers
have been added to the text of this new edition,
which has been substantially modernised generally

PITMAN’S KINGSWAY

THEY LEARNED

MORSE

THE ‘““ CANDLER” WAY

_Read these extracts from students’ letters,
SECURED A GOVERNMENT POST
‘| had no knowledge of Morse before taking the Candler
Course . . . | have a perfect 1009, receiving speed of 27
w.p.m. code, 29,4 plain language, ﬁgurc speeds |9 groups
per min. (S figs. per group) and 24 groups per min. short
numerals . . . | have a knowledge of 67 different Q signals
and nearly all the abbreviated signals listed in your course.
Rugby Press comes in like reading a bool.. . . . 1 have
secured a Government post as a Telegraphist, thanks to
the Candler System." Ref. No. 3171, R. G. S.
AFTER TWO LESSONS
‘ After studying the first two lessons | am able to read at
5 w.p.m. and to send at 8 w.p.m.""—W. P,
.NOTE : 5 weeks later this student reported as follows :
* Am now able to read at |0 w.p.m. and to send at [2-15
words per minute,”’ Ref. No. 2453, W. P.

(Original letters of above can be seen on request.)

« MASTERING MORSE

Mr. F. J. Camm, Editor of ' Practical Wireless " and the
author of ‘' Mastering Morse,"”" says :—

*“The ten lessons which comprise the ‘Junior ' Course
appealed to me as being sound in that It starts out with a
very definite principle upon which success in learning
code is based " ... 'I| also had the opportunity of
reading a number of reports from Candleér.students and
they fully confirmed that the Candler method of code
training is one which can and does make a good operator
provided the learner faithfully follows out the step-by-step
instrucl'i?ns lucidly explained in the carefully prepared
lessons.

IN MODERN

PARKER
STREET,

IThere are Courses for Beginners and Operators, Full
details are given in the Candler * Book of Facts,” Free
for a Postcard request. Write to :—

‘“THE CANDLER SYSTEM CO.
121, Ww.C.2

{Room 55.W), Kingsway. London,
Candler System Co., Denver, Colorado, U.S.A,
o ¢ wem Oom Omm dam == O am
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Wanted

AC/DC Gram. Motor, complefe, 230v., sapphire
gram. needle, good condition.—B. G. B, 170,
Ewell Rd., Surbiton, Surrey. [9799

ANTED, New or Secondhand Radio Gram
_motors and record changers, AC or AC/DC.
—Particulars to Hadley Bros., Anderson Rd., Birming-
ham, 17. {9787

- GRAMOPHONE EQUIPMENT
COLUMBIA De Luxe Record Player, with records,
as new; £4,—Jarvis, 1, Silvermere Ave., Havering

Park, Romford. Tel.: 1337. [9801
AUTOC‘H{&NGER, latest II.M.V. pattern, with
collapsible jaws, lightweight pickup, as new,

£16, EM.I. MW and SW Oscillator, perfect condi-
tion, £3/10.—Brewer, Radio, Ebbw Valc. {9785
ECORQING.—Dlscs, cellulose on*zine type avail-
able in small quantities, 10in. D.S. 5/-, 12in.
DS. 6/-~S8end cash with order to S.8. Studios.
‘ Holmby House,” Sanderstead. Surrey. Enquiries
invited for all types of sound equipment. r9821
Wanted

RECORDING Motor, cutting head, tracking gear.—
Jackson, 84, Abbey St., Accrington, Lancs. [9791

Gns., min. record changers, £2/10 for gram units,

6Adogmms—27, Worcester St., Wolverhampton. [9740

CABINETS
“7E Regret That, owing to all our employees having
joined H.M, Forces, we are unable to accept
orders for cabinets except to callers. Limited stock
only. We have a large stock of radio components.—
g"zh %el‘;lt.h and Co., {.td., 289, Edgware Rd., London,

Pad. 5891. (6683
" . MORSE EQUIPMENT:
FULL(Range of Transmitting Keys, practice sets and

equipment for Morse training.—Webb's Radio, 14,
Soho 8t., London, W.1.

'Phone : Gerrard 2089. [9553
VALVES,
- Wanted
RGENTLY, one IIytron, 12K7GT or equivalent; top
Bucksprme.—Roberts. Bpinney Cottage, Aspley Guise,
ALVES Wanted, any quantity from one upwards;
also test equipment, service shects and spares.—

J. Bull, 4, Melthorne Drive, Ruislip. [9732
ANTED, T.P, 2620, 402P.. X.30. P.E.N.26,

! V.M.8.4, K.T.63, 2 of each, must be new valves. —
Pablo Scarfi, Maindee Sq., Newport, Mon. [9743

DYNAMOS FOR SALE .
ROTARY Converters, 230 v. D.C. in, 230 v. 50
cycles out, 1,000 watts, £25; Crypto ditto, 440
V\:ntcs. £15; Siemens ditto, 400 watts, 60 cycles,
£12/10; several others smaller, all voltages, in and
out.—Harrls, Strouds, Bradfield, Berks. [9784
COMPONENTS_SECONDHAND, SURPLUS, ETC.
SOUI’HLRN RADIO'S Wireless Bargains: —
5/_ Parcel.—Assorted components, including valve
holders, volume controls, wire, resistances,
condensers, circuits, ete.; 5/-.
25/-.—£‘mnll trader’s parcel of components, 100
saleable items; 25/-.
ORMOND Loud Speaker Units, balanced armature
type, 6/6; smaller bakelite type, 3/6; un-
shtrouded type, 2/6; wireless crystals, 6d. each, 5/-
per dozen tins; Ace P.0. microphones, complete ready

for use with any set, 6/6 each; Westectors w2, 2/6;

mica condensers, assorted sizes, 3/- dozen; assorte
terminals, plugs and tag ends, 6/9 gross; Telsen radio
magazines, complete with 4 blue prints, 6d. post free:
Mainsbridge condensers, 1 mfd. 1/-, 2 mtd. 1/9. 4
mid. 2/9  each; valve holders, assorted 9-, 7-, 5-
4-pim, 3/- dozemy permanent magnet speaker,
10in., with transformer, 25/-; thousands of bargains
for cailers; all goods guaranteed; please add postage
to amount of grder, approximate postage 7d. on 5/-,
to 1/1 on 25/-.
SOUTHERN RADIO SUPPLY
London, W.C.2. Gerrard 665,
R. F. H. WILSON (late Manager of Radio Clear-
ance, Ltd.) will shortly be opening a new busi-

Co., 46, Lisle 8t..
3. (9808

VARIED
S!::LECTION of
GOOD Quality
RADIO Components.

F. H. WILSON,
: {9807

COULPHONE RADIO, New Longton, near Preston.
—Latest type PM Speakers, with transformers,
@in. Goodmans, 20/-; 10in, Rola and Goodmans, 25/-:
Electrolytics, 500 v, 8 mid, 3/6, 848 mid. 5/9,
164-8 mfd. 7/3," 50 mid. 50 v 3/3; Cosmocord Cry-
stal Pickups, 30/-; Erie 1 watt Resistors, all valnes,
7/6 doz.; Vol Controls with Switch, 4/9; Tubulars.

alve Holders, etc. S8.A.E. for list. 9788

GALPINS

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

'Phone: SLOUGH 20855 TERMS : Cash with Order

ELECTRIC LIGHT CHECK METERS, small, late type,
well-known makers, first-class condition, electrically
guaranteed, for A.C. Mains 200/250 volts 50 cv. 1 phase
5 amp. load, 10/- each ; 10 amp. load, 12/6 ; 20 amp. load,
15/- ; all carriage paid. i

D.C. ELECTRIC LIGHT CHECK METERS, 200(250 volts,
6 and 10 amps., in new condition and electrically perfect ;
7/6, post free.

AUTO. CHARGING CUT-OUT AND VOLTAGE REGU-
LATOR, ex-R.A.F., suit any dynamo up to 20v. at 15 amps.,
fully adjustable, with wiring instructions, complete in
mectal ease, 3/6, post 9d.

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

110 VOLT D.C. MOTOR, totally enclosed, rated at 8 amps.,
ball bearing, in new condition, make good' slow-speed
dynamo, weight approx. 75 Ibs., price 45/- carriage forward.
AUTO TRANSFORMER, 1,000 watts, tappings 0—110—
200—220 and 240 volts for step up or step down. Price
65/-, carriage paid.

MOTOR-DRIVEN ALTERNATOR, direct coupled, motor,
110 or 220 v. D.C. input, complete with starter ; alternator
output 220 volts, 50 cycle, single phase, 176 watts, fitted
governor ; mounted on teak beams and fitted handles for
carrying, condition as new, wear nil, size overall 40in. by
gin. by 11in. Price £16, carriage forward.

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

SPOTLIGHT, case size 9in. by 1lin. by 12in., supporting
bracket and screw (no stand), complete with margin mirror,
condenser and two 500-watt 230 v. bulbs, bunch coils, one
lamp, new one used 50 hours. Price £5 carriage paid.
110 V. BULBS 150 C.P., Ediswan screw fitting, half watt
gas-filled, 2/6 each, post free, or 22/6 per doz., post free.
ZENITH VITREOUS RESISTANCES, all useful sizes, in
perfect working order, price per doz. assorted 10/-, post free.
FRACTIONAL H.P. D.C. MOTORS, for 110 volt and 220 volt
D.C. mains, only from 1/20th to } h.p., state size and
voltage required, price 10/~ each, carriage 1/-.
TELEPHONE MAGNETOS, or hand calling generators,
3 and 4 magnet type, unboxed, in good working order;
Price 7/6, post free.

HIGH-FREQUENCY TRANSFORMERS, 100 v. A.C. input;
output 5,000 volts, 500 watts, 500 cycles. 50/~ each.
carriage forward.

TONG TESTER, 0-50 amps., 1}in. gap, in perfect order
£3, post free.

EX G.P.O. MORSE INKER AND TAPE RECORDER,
complete with actuating relay and tape reel, mounted on
mahogany base, clockwork model, in good ciean condition
and perfect working order. Price £15, carriage paid.
CAR DYNAMOS, small round type, output 6 volts at
10°amps., in perfect working order. Price 17/6, carr. paid.
SHEET EBONITE, size 12in. by 1lin. by 1/32in.,, best
quality, Price 4/- per doz., post free.

FIXED RESISTANCE, wire wound on slate, protected,
40 ohms to carry 1} amps., new and unused. Price 6/«
post 9d. .

LARGE TRANSFORMERS for rewinding, rating unknown,
size 1 kW. auto. Price 17/6, carriage paid.

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

WOUND RESISTANCES, mounted on enamclied iron,
overall size 12in. by 1}in., resistance 6 ohms, wound with
18 gauge chrome nickel wire, new and unused.* Price
2/6 each, post free, or 25/- per doz.

HIGH-VOLTAGE CONDENSERS, size 4in. by 4in. by 10in.
1 mf. 4,000 v. working. Price 15/-, ‘carriage paid.
ROTARY CONVERTOR by * Electro Dynamic,"' complets

.in case with smoothing, 220 v. D.C. input ; output 230 v,

AC. 50 cycle, single phase, 170 watts.
carriage paid.

DIMMIER RESISTANCE, slider type, protected, Jfor 230
volt Mains, 500 watt size, graduated wire. Price 35/-,
carriage 1/6.

VOLTMETER by “ Crompton,'’ switchboard type, Gin. dia,
for A.C. or D.C,, reading 0 to 1,200 volts, first reading
400 volts. Price £2/10/-, carriage paid.

LARGE A.C. MOTOR for rewinding, size 2 to 3 h.p,, in*
duétion type, in good mechanical condition, ring oifer
bearings. Price 50/-, carriage forward.

LARGE HOT-AIR ENGING, b5lin. dia. piston, in good
mechanical conditfon. Price £3. carriage forward.

Price £7/10/-,
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ACOUSTICALLY DESIGNED

The only Standard Radio
Cabinets with acoustic lining.

Our Model AD500 has been designed for
Quality Reproduction. An idea of its efficiency
and freedom from ‘“box resonance’’ can be
obtained from the weight which is approxi-
mately 3 cwt. Although supplies of raw
materials are very limited we are still able to
manufacture a few of these famous cabinets
and also our consoles,
from time to time.

For full details of this
and other standard
models send 21d. stamp.

Special designs to your
requirements— FREE
on request.

LOCKWOOD
——& 60.——

65, LOWLANDS RD.,
HARROW, MIDDX.

*Phone ; BYRon 1818

"' OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an [. €. S. Radio
Course learns radio thoroughly, com-
pletely, practically, When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training In
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 38, Internatlonal Bulldings,
ngsway, London, W.0
Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engineering
Radio Service Engincers
Elementary Radio Television
If you wish to pass a Radio examination,
indicate it below,
Inst. of Wircless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircrait
City and Guilds Telecommumcatlons

. Age.

Address

. A. RYALL, “ Arnehurst,”; Marsh Lane, Taplow,
Bucks (late Ryall's Radlo, London), offers radio
components, Post free. Please give alternatives where
possible.
T .C.C. Wet Can Upright 8 mid. Electrolytics, 440v,,
soiled or shghtly dent,ed working order, 12[9
per_dozen, 6/9 for six. E.C. electrolytic blocks (as
used), inverted type, shghtly soiled, 14x14X7X3X3X
20%20 mid., at 450-450-350-450-35-. 35v,, two common
leads, 4/9 per block. T.C.C. Midget cardboards, 25
mid. at 25v., plus 10 mid. 150v., 1/3 each. Hunts
4 mfd 350v., slightly soiled, O.K
only; 10 mid. 50v., 9/6 dozen.
PLESSEY Tnnmg Coils, in oval cans, oddments only,
aerial, B.P., etc.,, no sets, two for 1/3. Ferranti
screened conls palrs, Aerial and H.F. transiormers with
reaction, 2/6 pair, with coil connections.
ELESTION Loud-speakers, energised type, with and
without transformers, m.c., mostly 8in. (a few
6in.) fields, 600, 920, 1,200, 2,000, 6,500, 7,000, mostly
been damp, out centre, at 12/6 per box five, 17/6
per five, and 22/6 per five, according to condition,
Please give alternative il best not available; assorted,
boxes if required. lease give full details of require-
ments, and alternatives. All carriage paid.
ELESTION M.c. Oval Loudspeakers less trans-
formers, speech coils, 30 ohms, handle 8 watts,
ficlds 750 ohms, 70-100 m.a., been damp, slightly out
centre, comes, etc., perfect; 3/9 each, 6/9 pair, 30/-
per box ten, carr. pand
ESISTANCES, well knowna make; 4-watt, 1 meg.,
1!3 dozen, 9/ gross; ditto, l%-watt, 800 ohms,
1/3 dozen, 10/- gross; 400 ohm Y-watt, 1/3 dozen,
10/- gross.
CLIX Chassls Valve Ho]ders, 5-pin oblong, 7-pin
lemon and round, 4-pin round, all 2/3 dozen.
American, 7-pin and Octal chassis, British make, 4/-
dozen. Insulating tape, 20z. reels, 1/31
VOLUME Controls, U.8.A. make, 60,000 ohm, broad
base, medium bmss slotted spmdle, less switch,
1/6.each; Sator midget 1 meg. and 400,000 ohm and
100,000, 173 each; British make broad basc 1 meg.
and 0.4, at 1/6 each slightly soiled,
.E.C. * Tuneon " Tumng Indicators, as used in
the “ AVC Five' neon type, 1/3 each; slow
motion (epicyclic) drives, fit 1jin. shaits, 1ong Lin.
spindles, well made in brass, with ball bearings, ratio

8-1, 1/3 each.
AXOLIN 8trip, 2% wide, as used for group
boards, ete., three 12m lengths for 1/6; group
boards, with 'tags 12-way, two for 1/3; or dnl'ed less
tags, four for 1/3.
AMERICAN 2v. Battery Valves sets three, Ameri-
can bases, 1A4VM/ 1B4HFP, " 2101
l/;-twatt output pentode; 6/86 set’ three; suit Philco
sets. .
ER.IE Resistors, 15-watt type, actual values, as used
in many well known sets, 140, 150, 200, 220,
270, 3,300, 6,000, 7,500, 18,000, 25,000, 27000
33,000, 150,000, 330,000, 390,000, 11, meg., 3/-
dozen new goods; Ene rcslstnrs. 2 watt type. 800,
1, 000 1,500, 7,500, 8,000, 8,200, 12,000, 12,500,
30 000, 40,000, 56,000, three for 1/6, new goods} "Erie
resnsf.ors Swatt (not.e many sizes in 2w. & 3w,
are offered with a view to being used in pnmllel) 150,
300, 330, 590 400, 680, 700, 1,500, 2,200, 3,300,
4,700, 6800, 000 12 000. two Ior 1/6, new goods;
T.C.C. 0.1 tubular non-inductance condensers,
350v. \\kg 5/6 dozen, new goods.
KNOBS .—Small brown Ultra pattern, 1/3 dozen;
large black mottled, 2in., three 1/3; Cossor light
brown * Volume™ round, dark brown octagular,
** Radiogram *° with arrow, ‘‘Wave change,” 2/3
dozen, all with brass insets. .
CLIX'Input S8trips, A. and E. P.U. loudspeaker,
etc.,, 2-, 3-, 4-, S5-way, 2/3 dozen; plugs, 1/3
dozen; plug and socket 3. posmon, as used for mains
input adjustment, three, 1/3.
LARGE Goldtone H.F. Mains Chokes, heavy daty,
two for 1/6, may be slightly soiled; Ferranti
wire wound resumrs, 4 000 '6,000,
8,000, 35,000, 4 for 1/3
LYDON Type Trimmers on Ceramic Bases, 70 mm.,
2/6 dozen; double trimmers on Paxolin, ex
G.E.O., not joined, 2/6 dozen single ditto, 1/6 dozen;
ditto, not mounted, 1[2 dozen.
REX Type Switches, 4-bank, 2.pole, 4-way, 5 with
shorting plates, 2/6 each; "Rex type switch wafers,
3.way, 2-, 3-, 4-pole, 4 for 1/3.
ALVES.-—-Europa AC/L 4v. 1 amp., makes good
detector or L.F. amplifier, 3/3 each; Europa
AC/HP 5.pin base, 3/3 each (metallising of the
AC/HP may be rather sciled but all 0.K.).
ELL-KNOWN Make Mica Condensers, 0.0028 and
0.003, 1/3 dozen; silver mica Baor, 0,00015,
0.00045, 0.0005, 2/3 dozen; wave traps, ex K.B.
iron core, 1/3; switches for band pass ILf‘ and dial
lights, Weante type, 1/3.
BATTLRY Leads, 4-way with plugs, two for 1/6;
cable, 4-way single strand in one cover, 4 yards,
1/3; single connecting wire, white, 18 yards, 1/3.
USA Make 1 watt Resistdnces, approx. sizes
17,000, 60,000, 70,000, 80000, 90,000, 24 for

1/6
PLESSEY 2-gang Screened Variable Condensers, with

trimmers, straight type, 3/- 2-gang, unscreened,
with ceramic insulation, 3/, less trimmers; Z’:gang,
screened with one trimmer only, 3/-; all stralght, no
superhet, types. Condenser dnvee with 2-ban scale,
less escutcheon, similar Polar VP, 1{9,

(This advertisement continued on nezt page.)

nickel end caps,

., 9/6 dozen, few

All Power

Transformers

It would be difficult to
enumerate the various
types of winding and com-
ponents which we produce,

Sufficlent to say — We
specialise in the manufac-
ture of Mains Transformers
and Chokes of every type
and size. Supplied in quan-
tities or singly; We are
willing also, to co-operate
in the production of any
proposition put to us,

within our scope, to
execute, with care- and
promptitude.

Write us for particulars

ALL POWER TRANSFORMERS LTD.,
Gladstone Road, Wimbiedon, S.W.19

‘Phone : LiBerty 3303

hy I“

for A.C.
and D.C.

SILENT & RELIABLE

2 VA coil consumption, from
2-600 volts, tested to 2,000
volts, Unmounted and in
cast iron casing. Also Time
Lag Relays, High Sensitive
Relays, complete contros
Midget Refay type ML plants.

(for D.C.only)  Apply for leaflet SPN/WW

LONDEX LTD.

Elactrical Reriowe Gontroi Engineers
and Manufacturers
Ancrlcy Works, 207, Anerley Road. London, YE.£0
Tele.: SYDENHAM 6208/A259,

NARD

WE MANUFACTURE :

ROTARY CONVERTERS
DC/ACfor operating P.A.

amplifiers, Radio Re-

ceivers, etc,

DG/DC ROTARY TRANS-
FORMERS, SMALL ALTERNATORS, SMALL
DC MOTORS, H.T. GENERATORS, MAINS
TRANSFORMERS up to 10 kwv.a.  PETROL

ELECTRIC generator sets up to 50 k.va.
BATTERY CHARGERS for privateand industrlaluse,

Full details of&ny of the above upon request.
CHAS. F. WARD
Office and Works :

37, White Post Lane, Hackney Wick, E.9
Tel. : Amherst 1393.
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(This advertisement continued from previous page.)
BULGIN 8ingle Toggles, less fixing nuts, three for
1/3. Items forming R.C.C. unit T.C.C., 0.01
mica, 120,000 Erie 1-watt, 300,000 %-watt, two for
1/3. Group boards with Erie 10,000 3w., 4,700 2w.,
1,200 1w., 500 1w., 1,200\}%w., 100,000 Yw., 1/8 each.
Few only.
NVERTED Type Mansbridge Condensers, 2x1 mid.,
400v., wkg., 1/3 cach; large capacity Mansbridge
low-voltage for cathode by-pass, pair in one block, 1/6;
Mansbridge 8 mid., 400v. wkg., no fixing, 2/6 each.
8madl blocks, 0.5x0.5x%0.25x0.25, two 1/3.
PECIAL Note.—~We now confine our business to
Mail order, prompt attention, in rotation, from
a quiet situation. Our customers should note that
when the present stocks are disposed of there is mno
likelihood of our being able to offer further surplus

goods.—G. A. Ryall, * Arnehurst,” arsh Lane,.
‘Faplow, Bucks. [979é
ONDON CENTRAL RADIO STORES Offer Finest

Bargains in Radio and Electrical Gear.
PHILIPS Speech Transformers for Pentode Qutput;
3/6 each.
MO_RSE Keys. Don’'t confuse these with inferior
junk; it's a super job; 8/6 each.
ALVES are in Short Supply; stock of Mullard
T.8.P. 4’s and H.V.R. 2's to be cleared at 15/-
each; first come, first served, .
CONDENSERS.—Special offer of mefal cased paper
condensers, 300v. working, all brand new and
unused, 0.2 mifd., 1/9; 1 mfd.x1 mid, 1/9; 1 mid.,
1/-; 0.5, 0.25, and 0.1 mid., 8d.
ESISTORS, 10 watt, 100 ohm vitreous enamelled
mains resistorg, 1/3 each. 3
EX-B , wax impregnated cardboard panels,
10%in.x 6in., 1/3 doz., short-wave coil, 7.23 metres
mounted on ceramic trimmer, 1/- each; a big range
of volume controls, 1 ohm, 200 ohm, 600 ohm, 1,000
ohm, all values 2/6 each. o
FLEXIBLE Drives, well made, shielded cable-drives
for remote control, ideal for radiogramophones,
approx. 2ft. long; to clear, 4/- each.
ELEC’I‘RO-MAGNETIO Counters, . resistance 500
ohms, from 1-12,999, size 4%in.x2in.x1%in., ex.
G.P.0., invaluable for countless purposes, 9/6 each;
a smaller type, 1-1,999, size 4%in.x1lbin.x1%in., 5/6.
ALVE Holders.—Belling-Lee special .F. 5-pin,
chassis mounting in black bakelite; 1/- each,
10/6 doz.
PLES_SEY Small Block Type Condensers, two tap-
pings, 0.0005 and 0.1 mfd., 350v. test; 1/- each,
10/6 doz.
VARIABLE Condensers, well made heaviy; 3-gang
superhet condensers, die cast frames in first class
condition; 2/6 cach.
SMALL Reversible AL. Motors (as used for motor
tuning}, 25-30 volts A.C., built-in reduction gear
spindle, speed about 60 r.p,m.; 8/6.
UDAK Cutting Heads, heavy duty type, 3-5 ohm
coil, a really high-class instrument; 17/6.
AXLEY Type Switches, 2-way, 1/-; 2 bank 3-way,
2/-; 4-way, 4/-. g :
CREENING 8hields in -Aluminium, 6%in.x5in.x
5lin., brand mew and unused; 2/6 pair.
UTPUT Transformers, primary 300 ohms D.C.,
secondary 0.5 ohm D.C., brand new,; manuilac-
gurer's {,lype, 4/6; also new chokes,*30 henry, 150 ohms;
- each.
ESISTANCES, assorted values and makes, Erie,
T.C.C., American, etc.; low price of 1/6 doz.
B,l’. Condensers, block type oil filled in metal cases
with terminals, high guality components, 0.1 mfd.,
1,000v. D.C. test, 2/6 each; and 0.25 mid. 1,000v.
D.Q. test, 2/6 each; also 0.0003 mfd. 400 volt working
D.C., 6/- per doz.
RELAYS.—Sma.ll relays for operation on 2v. D.C.
5j wilfl,h 6-way make and break switches, brand new;
5/- each. :
RIMMERS.—Twin trimmers on ceramic base, brand
uew; to clear, 6d. each, 5/- doz. °
EGO Condensers, tubular type, 0.1 mid., 5,000v.
worklng; 5/6 each.
OIL Formers, cardboard and paxolin, assorted sizes,
useful for experimenters; 1/6 do%.
ONDENSERS, metal cased, non-inductive. 0.5 mfd.,
1/6; 1 mid., 1/9; 1 mid.x1 mid., 2/-; 2 mid. 2/-,
ETAL Rectifiers, by Standard Telephones, brand
new, 12v. 3 amp.; 12/6 each. . X
VALVE Holders, American 4-pin chassis mounting
type; to clear at 1/6 doz.
CCUMULATORS.—Ediswan 2v. 60 amp., brand
" nmew, in ebonite ,cases, size 8in.x4lin.x2kin. ;
callers only; 17/6 each.
HARGERS.—Small trickle chargers, metal rectifi.
cation, input 200-220v, A.C., output 2v. % amp.,
shockproof, 17/6; ditto, in metal case for mounting,

19/6. _
PEAKER Mesh, 10%in.%x9%, 1/6; also chromium
escutcheons without dial, 7%in.x5%in., 1/- each.
UBULAR Wire-end Condensers, brand new, first
quality components, 0.0003 mfd,, 8d.; 0.005 mid.,
9d.; 0.01 mid., 10d.; 0.1 mfd., 1/- each.
EE Also Display Advt. Page 10. Postage must be

incldded. No O0.0.D. orders. |
LONDON CENTRAL RADIO STORES, 23, Lisle St.,
London, W.C.2. 'Phone: Gerrard 2969. [9800

ACCUMULATOR Chargers, well known make. in
green finished steel case, 2v., 4v., 6v., at 1 amp.,
31/6; 2v., 6v., 12v,, at 1 amp., 39/6, a really good
charger at a modest price. Crystal M)l(es, high sensi-
tivity {ype, {amous maker, 52/6; Instrument Rectifiers
for Meters,. 8/6, post 4d.; L.T. Metal Rectifiers, 2v.,
1 amp., 4/3, 12v.,, 1 amp,, 5/9, post 4d.; Trans-

* formers, specially wound for 12v. 1 amp. on 30 watt
core, 13/9, post 8d.; kit of parts for trickle charger,

2v. f/_, amp, 11/9.—Cﬁampion. 42, Howitt Rd., London,

N.W.3. - (9811

Centrifugal Electric

SHELTER PUMP

Quickly clears
water from shel-
ters, ldeal for many
other A.R.P. uses.
A sound job built
for continuous
running.
Fan-cooled bali
bearlng motor,
A.C.orD.C., any voltage.
Low current consumption. Con-
nections for rubber hose. All parts non-rusting.
Please state exact mains voltage required.

These pumps (as supplied to Railway Co.s, County
Councils, etc.) may also be-used for garden fountains.

FOUNTAIN JETS for above ............... 4/- extra.
No. 10. 100 gais, per hour Carr. 2/- extra ... £5 2 6
No. II. 280 gals. per hour ,, 3/- , . €6 6 0
No. 12, 560 gals. per hour ,, 3y- £7 14 0

Prices include foot valve and strainer, Pump is ready
for immediate use. i

A few BARGAINS. All in perfect order

2 FERRANTI 0-150 m.a. Meters {Panel flush type),
used) ... 35/ each

HUNT 0-1 amp. Meter (used) ...................... 16
2 Heavy Switchboard 0-5 amp. Meters, new 37/6 each
2 Heavy Switchboard 150 Voltmeters, new  37/6each
| GARRARD. Clockwork Gramomotor (used), (pre-war
price £5/-/-) L. ais £
DAVENSET Charger, up to 12 volts at 5-6 amps.
(used but perfect), pre-war prlce £10/-/- ......... £7/-/-
McCLURE Feeder Unit, model ACF-5 (new, less valves)

£7/10/-
VALVES (used for testing only) o
COSSOR : 210PG I5/-, 220PA 6/=, 220SG 9/-, 220DD
5/6. MULLARD: DO24 20/-, PM4DX §/6, PM202
9/6, PM2 7/-. OSRAM : P215§/-, U50 9/-, MS4B 10/6.
MAZDA: (21DD 7/6, UU2 I11/6. TRIAD: 6K7G
8/6, 686G 8/6, 6A7 8/6. HIVAC : PX2306/6, L2103 /6,
2 REMINGTON Electric Shavers (reconditloned)
£3/17/6 each
| Mary Ann Upright Vacuum Cleaner, AC/DC 230,250
volt (used) . . £7
3 Acme
plus 2/- carriage.
We also have a few Morphy Richards Electric Auto irons
and Electric Fires (new) which are offered tax free.
Send 2id. stamp for illustrated price lists.

LONDON RADIO SUPPLY CO.
(Props. : The L.R. Supply Co. Ltd.) Estd. 1925.
‘““WINDERN,” ARDINGLY RD., BALCOMBE, SUSSEX.

ngé);é; 16in.. new, 49/6 each,

X

NEERING |
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o2y
[ ;:"::\“ A
B atttC3l LY
T 3 This unique Handbook
. \ shows the easy way to
3 2 secure A. M. LC.E,

Sl A. M. L Mech, E,

s, 3 AMIEE,AMIAE,
E\ A5 ‘3‘:3’ A.M.LBrit.R.E, and
Y R stmilar qualifications. WE °
3 o GUARANTEE—* NO PASS—
oA NO FEE.” Details are given of
= over 150 Diploma Courses in all
branches of Civil, Mech., Elec., Motor, Aero.,
Radio and Production Engineering, Draughtsmanship, Tracing,
Inspection, Government Employment, BUILDING (great
scope), MATRIC., R.AF, MATHS,, ete. Write for this enlight-
ening Handbook to-day, FREE and post free. Men- toith
Radio knowledge ecan oblain attractive posts in the Services.
BRITISH INSTITUTE OF ENGINEERING
TECHMOLOGY, 387 Shakespeare Hoyse,
17, 18, 19 Stratford Place, London, W.1

RELIABLE AMPLIFICATION N

~4ZmIov=COm

The TRIXELECTRICAL COMPANY LTD.
65, Boisover St. London, W.|,Euston 5471

wantea

WANTED, Ferrocart G1.2.3.; Varley BP112 and

. BP113 coils.—C. F. Gibbs, 93, Pennygate, Spald-
9

ing. 812
ARTLEY TURNER RF.41 Radio Feeder Unit.
with or without valves.—Fudge, 51, Fairway,
Stafford - 78
“IE Buy New or Used Radios, amplifiers, meters,
converters, radio aad electrical accessories, etc.—
'Phone : Ger. 4447. ' [9603
REPAIRS AND SERVICE .
POCH. Epoch.—New diaphragms for all models.
—“R.E.C.S.,” Crowna St.,, Reading: 'Phone: L29’{’9966
RANSFORMERS, chokes,. pick-ups. motor and
L armature rewinds, repairs of all descriptions to
the wireless trade.—F. H. Marshall, 137, Windmill
Lane, Nottingham. [9813
AINS Transformer Service, repairs, rewinds, or
construction to specification of any type. com-
petitive prices and prompt service.—Sturdy Electric
Co., Ltd., Dipton, NeweaSstle-on-Tyne. (9651
SITUATIONS VAGCANT
[ ‘VIIIJ{ELI"SS Technical Instructors Required in Army
ni

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

allotment from pay.
CANDIDA'I‘ES S8hould Prelerably be under 35 ard
(A) Hold one of the following qualifications:—

over 24, and
Giraduateshlp of the Institution of Electrical En.
gineers.
Final (Grade ITI) Certificate of City and Guilds
of London Institute Examination in Radio Com-
munication.
Higher National Certificate in Electrical Engineer-

ing.
Certificate ol City and Guilds of Londoh Institute

gl Radio service work.
T
(B) Be able to pass an examination on the follow-
ing syllabus:— :
* Simple algebra, including quadratic equations;
simple trigonometrical ratios and identities:
vectors,

Properties of electrical currents; heatlng of con-
ductors; magnetic fields; unit of current; Ohm’s
Law; resistance im series and parallel; potentio-
meters. :

Magnetic elfect of current fields due to parallel
wires; field due to a solenoid; electro-magnets.

eters,
%nldduction; elfect of rotating a coil in a magnetic
e 5

Mutual and self induction and indugtance; effect
of inductance on growth and. delay of current.
Capacity; charging storage and discharge of con-
 densers; through resistance and inductance.
Alternating currents; vector diagrams; eflect ol
resistance variation; effects of L and in A.C. ¢ir-
cuit; phase difference of currents; resonance in a
series circuit; parallel circuit of L and C; Q factor.
Elementary knowledge of valves; simple theory of
amplifiers, oscillators and detectors: general prin-
ciples of radio practice.
UITABLE Candidates will be Interviewed at Local
Centres, and, if successful, ‘will be enlisted and
appointed Acting Sergeant Tradesman. .For those
who are on the Schedule of Reserved Occupations,
special arrangements will be made to enable them to
be enlisted. In the event of any applicant found to
be reserved under Schedule of Reserved Occupations
special application will. be made for relaxation of the
Schedule. No guarantee can be given that this appli.
cation will be successiul. .
APPLICATION Forms may be Obtained by Postcard
from the Under-Secretary of State, The War Office
fA.G.6c). Whitehall. 8. W.1. 19520
“IEBB'S RADIO require Counter Salesman, West
End / preferably over 35 years; familiar with
short wave radio trade.—Applications by letter to 14,
Soho Street, London, W.1. (9786
ASSISTAN'I‘ Works Manager Required for Factory
in the North of England, manufacturing light
mechanical and electrical devices primarily for use in
connection with radio communication ~equipment.
Applicants must be capable of taking charge of the
manufacturing side of organisation, including machine

'| shop.—Full details regarding age. qualifications, salary

“required, are requested to Box 2608, c/o The Wireless
orld. o817
SERVIGCE ENGINEERS
Advertisements .under this heading are  published
subject to the terms of the Electrical Installation
(Restriction on Engagement) Order, 1941 (SRO No.
409, 1941), which applies to radio and electrical
dealers and contractors and their engineers. It lays
down that dealers requiring personnel (except man-
agers, salesmen, clerks and domestic servants), and
workers requiring positions, must both register at
the local Employment Ezchange, and the change of

employment must be made through that medium.
CAPABLE Service Engineer; high eclass trade; good
wages.—Clevedon Engineering Co., Ltd., Clevedon,
Somerset. © [9822
Y Experienced Radio Service Engineer; good
salary and bonus,—Metropolitan Radio Service,
1021. Finchley Rd., N.W.11. 804
ANTED, experienced Service Engineer, over mili-
tary age or exempt, good wage and Drospect.

full particulars first  letter.—A. Franks, Ltd., 95.
Deansgate, Manchester. [9760
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TECHNIGAL TRAINING

GREAT Possibilities Exist for Technically Qualified

Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.LG.B. take
a ecognised engineering qualification such os
A.M.LMech.E, AMIEE, AMLRE, AF.RAeS8.
AMILIChem.E, C. and G.. etc., in which examina-
tions the T.I.G.B. students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
“ The Engineer's Guide to Success ’—Free—containing
the world's widest choice of.engineering courses cover-
ing all branches, ineludine Aeronautical, Mechanical,
Electrical, Wireless, Chemical, etc. y

E TECHNOLOGICAL INSTITUTE OF GREAT

BRITAIN, 82, Temple Bar House, London.
E.C.a. .[9335
TUITION

ADIO Training.—P.M.G. exams. and LE.E.
Diploma, prospectus free.—Technical llege,
Hull. [0611

ORSE Cods Training in_Your Own Home; * Book
of Pacts” free.—Candler System OCo. (\}’9?)4
.2, 4

121, Kingsway, London, W.C.2
RACTICAL Radio Postal Courses, coaching for
I.P.R.E. RAF., AID. exams.; booklet free.-

Secretary. I.P.R.E. Bush House, Walton Avenue,
Henley-on-Thames. 9547
RADIO Engineering, Television and Wireless Tele-
graphy, comprehensive postal courses of instruc-
“tion.—Apply Btitish School ot Telegraphy, Ltd., 179,
Clapham Rd., London, 8.W.9 (Estd. 1906). Also in-
struction at school in wireless for H.M. Merchant Navy
and R.AF. 19249
7IRELESS.—Students of both sexes trained for
important wartime radio appointments} also for
peacetime careers in all branches of radio. and tele-
vision; boarders accepted; low inclusive fees; college

in -ideal peaceful surroundings; prospectus free.—
Wireless College, Colwyn Bay. [9794

BUSINESSES FOR SALE OR WANTED
HE Wireless and Electrical Trader "’ is an essen-
tial part of the equipment of every Wireless
Trader, its pagus 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 iree.—Send your trade card for specimen
copy to Dorset House, Stamford St., London, S8.E.1

(o614
VACUUM CLEANERS
HOOVERS from £12/12 to £23, complete with
accessories; guaranteed in perfect order.—
“R.E.C.8.,” Crown St., Reading. ‘'Phone: 2796.

{9797

BOOKS, INSTRUCTIONS, ETC. 9

* PRACTICAL Sound Conversion For Amateurs.
just published, explains how te convert your.silent

cine projector to sound. fully illustrated; 5/6.—FPost
free from Benson (WW), 88, Greenfield Ave., Car-
penders Pk.. Watford, Herts. f9816
EBB'S Radio Map of the World Locates Any Sta-
tion Heard. Size 40x30in, 4/6, post 6d." Onr
linen, 10/6, post 6d. Webb's Radio Globe, 12in, model.
Radio preﬁxes, 2ones, etc. 27/6.—Webb's Radio, 14,
Soho 8t., London, W.1. 'Phone: Gerrard 2089. ['9554
EVEB.Y Radio Dealer Who is Not a Regular Reader
of “The Wireless and Electrical Trader " should
gend his trade card at once for a specimen copy and
Tull details of the ' Trader ™ Services. * The Wireless
and Electrical Trader ' has the widest influence, and
js read by all the leading manulacturers and traders,
Trade only, 17/6 per annum, post free. Published at
Dorset House, Stamford St.. London, 8.E.1. [0615

CLASSIFIED _ADVER:I.‘ISEMENTS

' intended for the JANUARY ISSUE can be
accepted up to Wednesday, December 10th.

R aas

—

T ———
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for AMPLIFIERS, TRANSFORMERS
AND ALL PA.EQUIPMENT

LVUSTILAL

MANUFACTURING COMPANY

ERMINE STREET, HUNTINGDON.

Telephone : HUNTINGDON 361

BE A WIRELESS OPERATOR

Private tuition given by Ex Marconi Inspector
in your own home, also evening classes.®
Apparatus supplied if required.

Moderate Fees. Particulars, Stamp.

C. E. MASTERS
43, Grove Park Road, Chiswick, W.4.
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W. BRYAN SAVAGE LTD.

)

y~e-"COSMOCORD"-.~
CRYSTAL PICK-UP

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

Trade only supplied.

SOLE SELLING AGENTS:
SALE, TILNEY & Co.,

Ltd. .
3, LLOYD'S AVENUE, LONDON, E.C.3,
. ‘Phone : ROYAL 1811
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CONTROL THE

The knob below the
adjustment while on

Only a few laboratory soiled

240 volts. Rating 150 to
models now remain

transformer, it can of co
PRICE is EACH.

Designed by Mr. VYoigt for
Edison Bell

DC YOUR MAINS VARY?

USE A VOLTAGE REGULATOR AND

INTRODUCING SERIES RESISTANCE.

over a range of 40 volts.

Operate your laboratory apparatus
exactly as intended.
input 80 to 300 volts. Output adjustable 200 to 4

VOIGT PATENTS LTD.

THE COURTS, SILVERDALE, LONDON, S.E.26
Telephone : Sydenham 6666.

32,

A.C.. WITHOUT

meter gives manual
load in small steps

200-watts and, being a
urse be reversed.
Slow Motion Dials, 2/6.

E. H. ROBINS TRADING CO. LTD.
CITY ROAD, CARDIFF

American Type Valves, first grade, types OZ4, 1A4, 1B4, 1F4, 2101, 2103, 1C6, 2R3,
625, 1225, 19, 24, 27, 30, 33, 35/61, 36, 37, 38, 39, 44, 46, 55, 56, 57, 76, LH4G, 1D7G, 1F5G,
6B8, 6F5G, 615, 6K6G, 687G, 6
Types 41 (42), 43, 85 (75), 6C6, 6D6, 6B7, 6A8G, 6G3, 78, 6A8G, 6HEG, 6J7G, 6K7GT,
6K7G, 6K7GT, 6J8G, 6V6G, 12J7GT, at Ust price, plus tax,

7Bl'i!ilh Valves. Types HP2118, VP2118, 82034N, 8P2018, R2018, 9D2, PP4118, m’loné,
$2035N, TX21, 8P13C, ME4S, AC/HL, 354V, 8P4, PM2B, PM2, PM2A, PM1LF, PM1HL,
at lst price, free of tax. Types Pend5, TDD13, TDD13C, URSC, EL2, EF9, EF39, ECH3,
KT30, DL2, DACL, Pen25, at list price, plus tax.

Batretters, Britlsh and American types, all 8/6,

Headpbones, 4,000 ohms, highly _semith‘e, leading makes, 12/6 pair.

Moving Coil Speakers, P.M. or Energised, various sizes, 15/-, Speaker Transformers, 4/-.
Valve Holders, 4 or 5 pin, Britlsh or American, 6d., 7 pin 84, 9 pin 1/-.

L.F, Transtormers, and Audio-Chokes, 1/6, best makes, 2/6.

Variable Condenzers, .0001 to .0005, 1/-, Air dielectric 1/6, 2 and 3 gang 2/6.

Mica Fixed Condensers, .0001 to .002, 6d. each.
Resistances 2,000 and 25,000 obms, 3/~ dozen, others 6d. each.
Mansbridge Condensers, 1 mfd. 6d., 2 mfds, 1/-, 4 mlds., 2{-.

P7G, 6X56G, 25N6, 25B6G, at lst price, free of tax,

Terms C.0.D

G. W.8WU

THE

SIMMONDS
GROUP

BUSH HOUSE, W.C.2.

INVENTORS

We continually seek new inventions and products
in all branches of industry for development and
production by the manufacturing Companies of
the Simmonds Group throughout the world.
SIMMONDS DEVELOPMENT CORPORATION LTD.

Printed in England for the Publishers, ILIFFE AND SoNs Lrp., Dorset House, Stamford 8treet, London, 8.E.1, by Tag CorswaLL PREss Ltp., Paris Garden, Btamford Street, London, S.E.1.
INpia: A. H. Wheeler & Co. Caxapa: Imperial News Co.; Gordon & Gotch, Ltd.

World ” can be obtalned abroad trom the following : AUSTRALLA and

New ZEALAND : Gordon & Gotch, Ltd.

* The Wireleas
8outH

AFRICA : Ceutral News Agency, Lid.; Wm. Daweon & Sons (S.A.), Ltd. UNITED STATES : The International News Co.
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USE

ERSIN
MULTICORE

THE SOLDER WIRE WITH 3
CORES OF NON-CORROSIVE

ERSINE FLUX
. : Photo.
- Courtesy H.M.V.
il

@ Avoids Dry Joints @ Increases Electrical
Efficiency of Joints @ Speedily makes
Sound Joints on Dirty or Oxidised Surfaces
@ Always Correct Proportions of Flux and
Solder @® No additional Flux Required

Y s : s

S g 5 ® lLow Melting Point (190° C. for 60/40
= = alloy) @ Approved by Air Ministry & G.P.O.

Yo =5 @ All-British and acknowledged by the

3 e Leading Manufacturers to be the finest Cored

Solder in the world

FREE Two informative publications on
Soldering have been issued by Multicore Solders
Ltd. Executives are invited to send for copies
and a free sample of Multicore solder.

MULTICORE SOLDERS LTD., BUSH HOUSE, LONDON, W.C.2
Tel. TEMole Bar 5583/4
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RADIO MATERIALS

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

Werite for Leaflet M.108
U.K. Regd. Trade Mark.

BRITISH INSULATED CABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office :

PRESCOT, LANGS. Tel. No. PRESCOT 6571

HOW TO MAKE

AN OUTPUT METER

HT. + 90.0000 2
MC <

4 MFD
DISCONNECT HERE

LOAD RESISTANCE

Westinghouse instrument-typerectifiersmay beused up tofrequen-
cies of more than 100kCs, and enable a simple and robust output
meter to be constructed for such purposes as assisting trimming,
measuring frequency response, etc. Full details for constructing
such a meter are given in descriptive pamphlet No. 11b/l.

WESTINGHOUSE
METAL RECTIFIERS

—————— ———COUPON

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

| enclos«.a 3d. in stamps, please send me descriptive pamphlet No. 11b/l.
NAME . N
ADDRESS

W.W. 12
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1 x10¢ BATTER

‘Still keep going when the rest have stopped’

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

cs26is Telephone : VICtoria 2299, Telegrang Chloridic, Sowest, London



