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COLVERN
FERROCART COILS

COMPACT! (&
EFFICIENT !
SELECTIVE !

We have written a booklet
explaining the advantages of
Ferrocart coils. May we send
you a copy? |It's free!l

COLVERN LIMITED,
ROMFORD, ESSEX,

h ] ’ D epo of licence from the
150, K g G “W.e patentee, Har

Write for full
particulars

BRITISH RADIOPHONE LTD., '
ALDWYCH HOUSE, ALDWYCH, W.C.2

No. 740.

TELSEN

Intermediate Frequency

TRAN SFORMER COILS

Specified by the de-
signer of the ¢ Wireless
World ” NEW MONO-
DIAL SUPER. Ideal
for every superhet
where lasting efficiency
is the first essential.
Totally screened. The
world’'s finest value
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C ORE
AV.C. UNIT

The Varley Nicore The new Varley “Power
automatic volume con-
trol unit can be fitted
to any receiver having ted in most battery sets.
one or more variable-
mu 5.C. valves. Con-

Puncher’’ is easily incorpora-

Cives greater volume

nected immediately after the detector with  lower HT. cur- 9\
AND valve (second detector with Superhets) rent. Requires no
in place of the HF. choke. Easily - (
inserted info the circuit, only four special  transtormers
T H E connections being necessary. or valves.
B.P27 - - - 156 D.P44 - - - 15/6

Write to us to-day for full particulars
of the whole range of Varley Components

(Proprietors: Oliver Pell Contvol L1d) ! 53

v fa

POWER PUNCHERLEGS

Advertisement of Oliver Pell Contro™ Ltd. Kingsway House, 103, Kingsway, London. W.C.2. Telephone :  Holborn 5333.

UITABLE for all constructors and all

The most efficient and ADAPTABLE Battery Sets. Particularly suited for al}
. . owners of Blue Spot Speakers, both present
CIaSS B Unlt avallahle and recent types. Special adaptor for all 66 R

units and 66 R cabinet models.

Thousands of listeners will welcome the introduction
of this new unit which cnables any Battery set
owrner to enjoy Class B Output at little expense.

Tone Control to match Unit with Set and minimise
high frequency disturbance such as heterodyne
whistles or background noises. Provision for Grid
Bias for Class B valve where required. Existing
Blue Spot Moving Coil Speakers fixed in a few
seconds, the whole bolting together and forming a
complete rigid Unit. The complete assembly may
be fitted direct to the Speaker baffle, screwed to the
Baseboard or fitted inside any Blue Spot Speaker
Cabinet.

Blue Spot Class B Qutput Stage, without Valve - 29/6
Blue Spot Class B Qutput Stage, with Osram B.21 Valve 43/6
'’66R Output Choke and Base Plate - - - 7/6

THE BRITISH BLUE SPOT COMPANY LTD. WRITE TO -DAY
Blue Spot House, 094796, Rosoman  Strect, Roscbery  Avenue, fLOL% STFRUA!i' lé[‘;
London. E.C.x.  Teleplone: Clerkemicdl 3570, Lelegrams : *Bluospot, LEAFLET NO
Isling. London.”  Distributors for Northern England, Scotland aad w “', §7. B. DES-
Wales: H. €. RAWSON (Sheffield and London), Ltd., 100, lLondon )

Road, Sheffield ; 22, St Mary's Parsonage, Manchester : 177, Westgate CR[B'NL-G\,KC,II-'ASS B
Road,  Newcastle-upon-Tyne; 37, 38, 30 Clvde Place, Glasgzow. = 2

34 T

Menlion of *“ The Wireless World," when writing to adverlisers, will ensure prompt alttention.,
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4, SURREY STREET
STRAND, W.C.2.
Telephone : Temple Bar 8620

A CORDIAL INVITATION

is extended to all ‘* W.W.” Readers to see and hear the wonderfu!l

C.A.C. PENTAGRID SUPERHET RECEIVER

AND THE
v/ “W.W.” NEW MONODIAL SUPER
(These Receivers ars now fitted with the new Ferranti ¢ HEPTODE " Valve)

at either of our Showrooms at

18/20, NORMAN'S BLDGS.,

CENTRAL STREET, E.C.1.
Telephone: Clerkenwell 1038,

Hours of business: 9-30 a.m. to 8 p.m. or later by appointment.

and Glasgow during the past two years.

C.A.C. CABINET WORK

breaks away from hide-bound tradition, and the success of this depart-
ture has been made manifest at all the recent Radio Exhibitionsto the
point that we are justly proud of our achieverments.

The stock modeis displayed on our stand at Radiolympia, Qlasgow and
Manchester are a criterion of the craftsmanship that will be put into
YOUR order.

ORIGINALITY IN DESIGN SRR S
QUALITY OF WORKMANSHIP - -
REAL VALUE FOR MONEY
TRADE ENQUIRIES INVITED.

INDIVIDUAL REQUIREMENTS SPECIALLY CATERED FOR.

SEND TO-DAY FOR OUR 1933-34

ILLUSTRATED CATALOGUE

OF RECEIVERS, RADIO-GRAMS AND CABINETS.

- -

- - - - -

cNwWASNENAREANNSERBANSeNBENSNEBEBBEGENR

The C.A.C. PENTAGRID
SUPERHET

A four-vaive A.C. Superhet of
highly specialisc ! technigue using
u Pentagrid Converter as a single-
valve frequency  changer, which
performs  the  dual functions  of
oiwitlator and Hirst Detector in the
most _efficient manacr known.  In
the LI, stage a variable-mu-
Pentode 18 use !, which adds its
contribution to AN.C, The third
valve is one of the new double
Dinde Pentodes, whi~h gives almost
perfect automatic volume control,
and the fourth valve is a Catkin
Peatode. The outpnt is in the
order of 2} watts, whilst the sen-
sitivity  of  this  Receiver is a
revelation. The four special valves
wive an overall performance equal
to that of any six-valve superhet
on the market.

Visitors to our Surrey Street Showrooms who may be desirous of inspecting our Radio and Cabinet-m'aki'ng Factory, have
placed at thelr disposal a private car running between the two premises, and we extend a very cordial invitation to the Trade
and Public alike to inspect our Factory at any time during business hours.
Mr. R. J. Durand has recently been appointed in charge of our West-End Showrooms. L
having charge of the B.B.C. reproducing equipment used in connection with the R.M.A. Exhibition at Olympia, Manchester

He is well-known to all through his

oo St o0 d

Also PRICE LISTS OF “WIRELESS WORLD' KITS including
The Ferrocart Ciass '*B’’j]Receiver
and the

NEW MONODIAL SUPER.

Pricz 14 GUINEAS.
" Designed by W. 1. 6. PAGE, B. 8.

late of the Techuical Staff of the
“Wireless World.”

NOTE THE SEPARATE SPEKER

Ltd. LONDON.

ADVT. OF THE CITY ACCUMULATOR Co.

There’s a Tungsram for
every radio need. Their vivid
tone turns old sets into new. Ask
our Technicual Dept. about your

radio problems.

TUNCSRAM

g\
BARIUM VALVES

Tungsram Electric Lamp Works (Gl. Dritain) Lid., 72 Oxford Street, London, W.r,
TAS/Tu.13.
Al Advertisements for ‘ The Wireless World'' are only accepled from firms we believe to be thoroughly reliable.
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HACK SAYY
BlINADES

Incomparable for
reliable, accurate
‘consistent and

economical sawing

Made in Four Types

- ALL-HARD, FLEXIBLE
- DOUBLE EDG= AND
HIGH SPEED STEEL

Obtainahle frcm all
Tool Dealers

Always use ‘Eclipse’
Hack Saw Frames

Sole Manufacturers :

JAMES NEILL & CO. (Sheffieild) LTD.
Camposite Steel Works, SHEFFIELD, 11.

EHS57

FIRST
to introduce

CLANS B’

transformers

Multitone, who were the first to introduce Class
N - transformers are now distributing a new
complete Guide to Class ““ B.’’ It explains the
theory of Class “B '’ amplification and gives
details of circuits and components.

Write to Dept. D for a free copy.

TOCO TONE CONTROL TRANSFORMER #price
ratio 1/4 (saves an EXTRA 30% H.T.) - 17/6

Graded Potentiometer - ) 3/6

BEPU DRIVER TRANSFORMER
ratios 1/1, 1.5/1, 2/1, High Power
Efﬂmency ‘over 85°’ Very low overall
secondary resistance, 100 ohms - - 9/6

PUCHOKE CENTRE-TAPPED CHOKE

For matching any speaker to Class “g’ 9/6
output - - /

ECel  cLASS “B” CONVERTER UNIT

Those who do not wish to interfere with

the wiring of their present set can buy

this simple unit. Just plug in adaptor

to last valve stage and enjoy Class ‘B

advantages - - 37/6
(less valves)

\
ORINKIT FORM . - . . . 27/6
If you do not know who is your nearest Multitone Dealer,
please let us know. "
£ .Y !

LIMlTED

lte Lion Street, London, N.I. Terminus 50€&.

The Midget

with a

[*  MIGHTY VOICE
ONOCHORDE

CONE OVERALL DEPTH

DIAMETER DIAMETER

ay 5 2%
The Sonochorde Midget has definitely proved a
sensation. Here is the idea! unit for use as a
personal extension speaker in the bedroom,
study or servant’s quarters, or in your portable.
mldget or automobile receiver. Although small
in size, the overall performance is surprisingly
L fine and in fact, very far superior to the results
4 which can be secured from speakers pf the
.' magnetic type. The Midget is strongly recom-
- mended for use where space is limited and the
quality of moving coil performance desired. Be
sure to specify when ordering whether power or
. pentode transformer is required, and in the case
. of D.C. models the field resistance. Both models
* will handle 1! watts output without distress.
Your dealer will be glad to demonstrate these
new revolutionary models. Write for complete
Sonochorde catalogue & technical data booklet.

s
“
™

P.V1. MODEL D.C. MODEL
(2,500 or 6,500 ohms.)
21/= 7/6

Both complete with either power or pentode transformer.

SONOGHORDE REPRODUCERS LTD.,

1, Willesden Lane, N.W.6.

'Phone - - Maida Vale 8066 (5 lines).

Mention of '“The Wircless World,”” when writing to advertisers, will ensure prompt attention.
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“GOLTONE" METOCEL SCREENED
AIR-SPACED FLEXIBLE
DOWN-LEAD

Brit. Patent Applied ,,
- /

= ..

Brings purity of reception, and reduces
or removes interference, crackling and
humming noises from the receiving set,
" due to radiation (usually picked up by
the down-lead) from domestic and
commercial electrical appliances, tram-
ways, electric motors, etc.

The ** Goltone '’ (Patent Applied) Air-
Spaced Metal Screened Flexible Down-
Lead effectively solves the problem by
its ingenious design in reducing to a
minimum the use of solid matter
directly in contact with the lead-in

conductor.

Orders for the «« G
OLTONE »
glo’z:ﬁgDLElgg ThAL SCREEI:I!ERD-
- » have b
from British aned ‘g’; nﬁiﬁ%ﬂi
Governments. "

MEssssarnne

-
Extract from n 1T, 1933 Gordstone,
world."! Mareh e m of ward and 59 ASCLUTIONTOYOUR FREE
INTERFERENCE LET US SEND
PROBLEM- 56-page RADIO

CATALOGUE,
with fall
particulars.

Y-
inter erentce lsﬂppoare ontire
nterf d d tirel

e — ———————

COLVERN FERROCART
COILS

Colvern realised the wonderful
potentialities of Ferrocart Coils and
secured the best for the home
constructor . . . . Ferrocart Coils are
the result of painstaking research
and investigation by scientists de-
voted to radio research....Ferrocart
Coils are only supplied for the
constructor by Colvern....so insist
on Ferrocart Coils....Full details of B
Ferrocart Coils are given in our | Made under |
Radio List No. 12 .... send for a iif:';f.fl::::

+ Hans Vogt.

COLVERN LIMITED,
ROMFORD-ESSEX.

copy ....it's free!
London Wholesale Depot :-—
150, King’s Cross Road, London, W.C.2.

Advertisements foy *“ The Wireless World " are onlyaccepted from firms we believe to be thoroughly reliable.
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YDRA condensers have always been held in high esteem
by ‘““Wireless World '’ readers. Now comes welcome news!
They are being manufactured in London by T.M.C. on plant

of the most up-to-date type. You will find the same excellent

Hydra design and the same high quality raw materials in the

British product; and you will have the satisfaction of knowing

that as well as getting the best possible condensers you are

giving employment to British workpeople.  British Hydras then,
for your new set. : : - . . . : . '

Low prices. Tinned soldering tags or screw terminals for same price. Guaranteed for 12 months.

T.M.C.HYDRA Gndonsrs

Send to-day for price list to:

HARWELL LTD

The Sessions House, Clerkenwell Green, London, E.C.I.

SOLE SALES DISTRIBUTORS
FOR GREAT BRITAIN
Telephone: Clerkenwell 6905

Export enquiries to: TELEPHONE MANUFACTURING COMPANY LTD.,, Suppliers of condensers
to British Post Office, Hollingsworth Works, Dulwich, London, S.E.2l. Cables : ‘* Bubastis, London.’”

AMAZING OFFERS

GENUINE FAY MICROPHONES The FAMOUS BERRAGE MOULTON
As illustrated, complete with transformer and hattery, P.M. MOV|NG 00"- SPEAKERS

contained in well finished hase with all necessary plugs.
Fitted with adjustahle stem for height. Every one boxed As illustrated, at less than half price, fitted with 7in. cone,
3 ratio transformer and high quality magnet, sensitive

and ahsolutely new, at the ridiculous price of 18/9. Also
a number of FAY HOME RECORDERS, complete with to small inputs, new and hoxed, 19/6. SUPER MODEL,
with heavier magnet, 22/6. D.C. ENERGISED MODELS,

tracking device, sound hox, needle sharpener and cutting
needle, new and hoxed, 5/6. SPECIAL DISCS for making fitted with 7in. cone and 3 ratio transformer, 2,500 ohms
type, new and hoxed, 12/6 each.

your own records, 5/- per doz.
IDEAL TRANSFORMERS, all input, output 330-0-330 v. 60 m.a,, 4 v. 4 a.,
1 v

MARGONI

in working order. In three ratios, 2.7-1, . 2 a, 66. Input 100-240 v., output
MODERN RADIO AGAIN 250-0-250 v. 60 m.a, 4 v. 3a, CT. 4 v. 1 a.,
PRESENT THE LARGEST &

4.1, 6-1 §/- each. PAXOLIN PANELS,
18 x 7%, 1/- each, 9/- doz. 14 x 73, 9d. cach, 5/-. Input 210 v., output 200-0-200 v, 30 m.a.,
7/6 doz. 10 amp. TUMBLER SWITCHES, i1v.da,dv. 1a, 3/~ Input210 v., output

: perfect condition, 6d. each. WATES poly- MOST VARIED ASSORTMENT 200-0-200 v. 30 m.a., 4 v. 3a, CT. 4v. 1 a,,
scope sct testers and split angde a‘x'daptors, 6d. each. PHILIPS 6,000 F BARGAINS IN SET with screened prinm;y, 4/-. Eliminator ’trans(ormor, 210 v. input,
ohm potmeters, wire wound with 250 v. 3 amp. switch, 3/-. GENTRA- 0 ! ontput 200-0-200 v. 30 m.a, 4 v. 1 a, 2/6. A NUMBER OF 100 V.
LAB twin vol. controls, 10,000 and 100,000 ohms, 2/- cach. PHILIPS MANUFACTURERS SURPLUS TRANSFORMERS, 16 cach, or 15/- doz., stampings alone worth

BLOCK CONDENSERS, 300 v. working, 4x3Xx1.5x0.5x0.5x0.2,
2/9 each Bx2.5xX1x05x0.5x0.1, 2/3 each. AYLESBURY
TROUTON SPEAKERS, superior balanced armature unit, rigid chassi
12in. cone. Originally 37/6, to clear 7/8 each, new and boxed. A SPEGIAL LINE OF
FARRANO N. AND K. INDUCTOR SPEAKERS, new aud boxed, in same condition as at
original price of 70/-. We cannot offer again at 25/-. COLLARO A.C. GRAMOPHONE
MOTORS, 32 model, bronze finish, with unit plate, auto stop, 12in. turntable and governor

treble. DUAL RANGE A.C. V. METERS, reading 0-5.5 and 0-275 v.,
bigh class job in bakelite case made by a well-known instrument
manufacturer, new and boxed, 12/6. SET AND SPEAKER CABINETS,
a variety of designs with panel opening. Inside sizes, $in.-10in. deep, 14#in.-16in. wide by
7in. high, Overall size about 18in. by 2lin. high by 11}in. deep, in good condition, 1§/6 each.
COLUMBIA SET CABINETS, beautifully made and finished, 15x 15 x 104, 8/8 cach. ERIE
1 WATT RESISTANGES, 15,000, 20,000, 25,000, 100,000, 250,000 and 350 ohms, 8d. each.
control. New and boxed for 100-260 v. A.C,, 37/6. MARCON! SPEAKERS, model 68, in 2 watt type, 350 and 20,000, 1/3 cach. LOEWE VACUUM TYPE RESISTANGES, with wirc
oak cabinet, high qualitv balanced armature unit, and volume control on side of cabinet, ends for soldering, 3d. each, 2/- doz. 3,000, 10,000, 15,000, 25,000, 50,000, 100,000, of 3,
12/6. FILMOPHONE UNBREAKABLE RECORDS, 10in. A good selection of one dozen 4 and 1 meg., and 0.005 tubular condensers. WTite for special pricc. MARCON! SHORT

despatched to you for §/-, All new and periect. VALVE HOLDERS, { and 5 pin chassis
mounting type, 4d. each, 3/« doz. Special price for quantity. A SELECTION OF METERS
by Sullivan, Weston and Turner. 0-100 m.a., 12/6. 0-1 and 0-1.5 a., 10/8 cach, in perfect
order. STANDARD TELEPHONES AND CABLES, 3-valve All-electric sct, B.R.V.M.A.
valves, V.M.S.G, sensitive detector and pentode output, long and medinin wave switch,
{ick-up terminals. M.C. speaker and B.P. tuning, new and unused, in walnut cabinet.
isted at 16 gns. Our price £9/16/~. A DISPOSAL 8TOCK OF KOLSTER BRANDES solid
oak cabinet cone speakers, new and boxed, in perfect condition. Model 205, Qak cabinet,
10/11. Model 287 in oak cabinet, sloping sides, 12/11. Try one for that extension job!
PHILIPS 1 watt Resistances, with soldering tags, 2,000, 10,000, 16,000, 20,000, 8,000,
40,000, 64,000, 80,000, 125,000, 100,000 ohms., 4d. each, 3/- doz. Special quotation for
quantitics. DUBILIER block condensers, 500 v. test, 2x2x 1x1x1x1, 3/6 each, PHILIPS
SPECIAL Smoothing Chokes as used by them, special wire with niclel iron core, 2030 henrys,
2/- each.  Philips Chokes, 1,200 ohms, tapped at 800, 40 m.a., 20 hen., 2/8 cach. K.B. PUP
CABINETS, to clear at 2/-. PHILIPS MAINS TRANSFORMERS, in perfect order, 210 v.

ALL ENQUIRIES must enclose a stamped addressed envelope.

WAVE RECEIVERS, a straightforward type of detector, L.F. and power. Slow niotion
condensers. In sloping mahogany cabinet, coils cover 16-20 and 29-52 metres, 27,6. MAINS
TRANSFORMERS, 200-240 v. input, ontput 300 v. at %0 m.a., 4 v. 3 a., C.T., 5/-. LOEWE
VACUUM TYPE RESISTANCES, metal end caps, 5,000, 10,000 and 50,000 ohms, 4d. each,
3/- doz. JUNIT clectric clocks in oak or mahogany cabinets, brand new. A.C. 200-250 v.,
originally 30/-. Special price 19'6. LOEWE VACUUM RESISTANCES, mctal cnd screw
caps, 25,000 and 50,000 ohms, 4d. cach, 3/- doz. .LOEWE 2-watt RESISTANCES, 25,000,
50,000 and 100,000 ohms, 8d. each, 8/- doz. Special price for quantity MAGNAVOX D.C.
144 cnergised M.C. Spcakers, 2,500 obm ficld and pentode transformer, 16/11 cach. H.T.
8 Type metal rectifiers for voltage doubler circuit, 250 v. 60 m.a., rectified outpnt, 12/6,
N.8.F. 1,000 OHM WIRE WOUND RESISTANCES, 5d. cach, 4/- doz. Special price for
quantity. GIVRITE, 1,000 ohin and 20,000 obm 1 watt resistances, 6d. cach, 5§/- doz.
Special price for quantitv. MULLARD 10,000 ohm Resistances, with wire ends, 3d.
each, Special price for quautity. EDISON BELL FIXED CONDENSERS, 0.0001 to 0.0009,
3d. each, 2/- doz. 0.002 to 0.006, 5d. cach, 3,9 doz. Special prices for quantities.

TO ENSURE QUICK DELIVERY, SEND CASH WITH ORDER. Scc Advert. under Components, Miscellaneous Section.
All orders despatched as quickly as possible.

All goods post free except I.F.S.

7 MODERN RADIO r

HEAD OFFICE:

25, YORK TERRACE, CLAPHAM, S.W.4,
'‘Phone : MACAULAY 3409, Nearest Tube: CLAPHAM NORTH.

CALLERS ONLY:
STREET, WwW.c.2,
Nearest Tube: LEICESTER SQUARE.

37, LISLE
'‘Phone: GERRARD 2969.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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A well-known British set-maker was placing

o

Hellesen Hi-Life batferies.
The result of his

life was no less than

large orders for
First he put them on ftest.
test showed that their
50.29, longer than any other battery working
under identical conditions—a figure even greater
than that shown by our own tests in the
factory.

This is the result of over 40 years’ experience
Since
1887 Hellesen batieries have been the best
in the world.

in the manufacture of dry batteries.

Now the new Hi-Life batteries,
the latest addition to the Heliesen range, have
reached an even higher standard of perform-
ance than before, and are offered to you at

a price competitive with any other quality battery.
BRITISH MADE BY BRITISH LABOUR

HI-LIFE BATTERY
Hellesens Llimited, Morden Road, Wimbledon, Llondon, S.W.!:.k

Advertisements for ‘' The Wireless World**

ATLA €

MAINS UNITS

WORLD'S
FINEST:
UNITS

INCREASED VOLTAGES
INCREASED OUTPUTS
INCREASED SMOOTHING
NO INCREASE IN PRICE

B
|MPOHTAN‘I‘ e surc fo |n_s_1stlti:‘:

Units in the }-andsome green metal
cases—when you ask your dealer fora
FREE demonstration. No other has
such a splendid reputation to maintain.

TLAS,” the Units that cut running
costs to less than one shilling a year
and the only units to win the Olympia
Ballots for two years in succession, are now
better than ever. Their new designs,
increased outputs, increased smoothing—
for “Class B” and * Q.P.P.”"—without
increase in price make them far and away
the most amazingly efficient units ever
made. Convert your battery set to mains
operation to-day and save 50/- every year
on battery replacements. Models for every
set from 39/6 cash or 10/- down, fully
guaranteed for 12 months. Send coupon
to-day to:

H. CLARKE & CO., (M/CR.) LTD,,

PATRICROFT, MANCHESTER.

Glasgow:

G.E.S. Co. Ltd.,
28, Oswald Street.

London:
Bu:h House

@5

mmemmamcasecsemanc~—————

H. CLARKE & CO. (M/CR) LTD., Atlas Works,
PATRICROFT, MANCHESTER.

Please send me FREE copy of Booklet 87, telling me how
to run my Set from the maias.

are onlyaccepted from firms we believe to be thoroughly reliable.
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ROTARY TRANSFORNERS

Mcdels for all Purposes! D.C. to D.C. Models for
supplying H.T. Current for Public Address. D.C. to
A.C. Models for operating A.C. Receivers and Radio-
gramophones from D.C. Mains.

ANODE CONVERTERS

Give H.T. Current from L.T. Battery. Special
models for McMichael, Philips, Eddystone, Geco-
phone, Mavox, Peto-Scott, Scott Sessions and other
Short-Wave Receivers.

LOOK FOR THE NEW
M-L ANODE CONVERTERS
FOR TAR RADIO ...

Also Synchronous Gramophone Motors, Mains Transformers, Motor Generators, etc.

Write NOW for Illustrated Literature and Technicai Catalozue from

Rotax Radio Dept. (1), Willesden Junct., London, N.W.10.

OSBOEN
RADIO CAPBRINET

Model No. 259. An Uitra-Modern Radiogram. Cabinetin
beautifully figured walnut. Mouldings and basc lacquered
black to give contrast to igured Walnut. 3' 2” high. 1’ 9” wide
1’5" deep. Height between motor-board and baseboard 12”.
Height for pick-up 44”. Opening at back. Top panel above
fret will be cut to your specification—a paper pattern must be
forwarded. Baffle included. Hand polished. Takes any type
of gramophone motor—electric or spring models. Accommo-
dates baseboard 18" x 147 or smaller. Holein baflle cut to your
specification. PRICES: Machined Ready to Assemble, Kit of
Parts; QOak £1-15-0. Walnut or Mahoyany £2.  Assembled
Ready to Polish : Oak £2-10-0. Walnut or Mahogany £2-15-0,
Assembled and Polished ; Oak £3-5-0. Walnut or Mahogany
£3-10-0. ALL MODELS CARRIAGE PAID.

| OSBORN SUPER ACOUSTIC BAFFLE BOARD
i Prevents go%, speaker worry. Any size hole cut free,
187X 18" 3/=; 24" X 24" 5/-; 30" X 30" 8/~; 36" X% 36" 11/3.
Send for free sample.

o RAPIDIA ) BRITISH MADE

LIGHTING WIRE STRIPPER

FOR RUBBER, COTTON
T OR SILK COVERED CABLE

The Rapidia stripsthe
insulating material off
electric_cables and
wires, With lightning
speed wires are
stripped and tidily
stranded recady for
connection or solder-
ing. It is in use in
some of the largest
and most important
wireless andtelephone
works.

E. H. JONES, (MCH INE TOOLS)LTD., Britannia Wharf,
BALDWIN TERRACE, ISLINGTON, LONDON, N.1,

CHAS. A. OSBORN, Dept. W.W.. Regent Works, Arlington Street,
New North Road, London, N.1. Tel.: Clerkentoell 5095,

| Showrooms: 21, Ewsex Roud, Islingtor, N.1. Tel. : Clerkenwell 5634,
T — —

|1 2ree = e NELCD noran CONVERTER

5 (Prov..Patent)
is the only converter specially designed for use
with the new Synchronous gramophone motors.
It is provided with a speed regulator, and a
frequency of 50 cycles is accurately indicated.
This device enables anyone to obtain exactly 50
cycle A.C. irrespective of input voltage and load.
Efficiently smoothed and entircly free from elec-
trical interference, it can be used with the most
sensitive receivers. Silent and reliable. Occupies
extremely small floor space. A highly finished,
sound mechanical and electrical job. Made
throughout at our works at Shalford, Surrey.

100-WATTS OUTPUT

WBATTERY'CHXRGERS
| r———
-

ror A.C. MAINS |

2 & 3 Circuit Chargers.

From £7-10-0. Will charge 1-100 “I
L.T. Batteries also H.T. at
current cost of 9d. for 24 hrs. No
fitting. New Range of Photo-
graphs and Trade List free.

| State requirements.  Terms arranged.
l Complete. 12 months’ Guarantee. £8 - 8 - o
g%k%?oh‘gog&kgég’& fpzlg Send for fully descriptive leaflet to :—
! . £37-15-0 London Stockists : NELCO LTD.
" D. RESEARCH SERVICES SHALFORD, NEAR
l ; . A " . SN'I%%EFE!R‘I()),%?I?X\};%GLHKM | LTD.,5-11,THEOBALD'S GUILDFORD;SURREY.
EEne; : ' ; 9 ROAD, LONDON, W.C- “Phone : Shalford 159.

Meaticn of *“The Wireless World,” when writing to advertisers, will ensure prompt altention.
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GRAMPIAN
REPRODUCERS,
LTD,,
Kew, Surrey.

Read the
‘“Wireless World’s"
GLOWING TRIBUTE

GRAMPIAN

Speakers

'3 . . . . .
‘Reproduction has distinctive quality ”.
* Wireless World,” Oct. 21st

Your set is as good as your loud
speaker allows it to be. Your radio
reproduction is the finest only if
your loud speaker is a Grampian.
No other speaker reproduces music,
song and speech so naturally and
with such outstanding fidelity of
both bass and treble notes.

Musicians and music critics, con-
structors and contractors, set designers
and set manufacturers, all choose
Grampian for quality reproduction!

MPPIAN
SPEAKERS

P.M. DUALS

“The Owl”’ (Midget) 55/~ ‘‘Senior’’ (D.P.4) .. 79/6
PERMANENT MAGNET UNITS
B/P.C.t with Baffie Box...................... 35/~
P.C.X.with Cabinet-front Fretted Bafile ........ 45/-
L.M.1 £5. 5. 0. Transformer 15'- MIDGET 32/6
P.M. CABINET SPEAKERS
Model A.......... 47/6 Model B.......... 57/6
ELECTRO-DYNAMIC UNITS
E.r X Midget...... 25/- EB ............0. 32/6
[958 00000000000000 25/~ E.Dual .......... 60/-

1 P.M. and I Energised in Dual. Cabinet Top, Bottom,
Sides and Silk ...... ... iiiiiiii i, 7/6

All model; have multi-Ratio (including *“Class ‘B''" Transiormers),

1h
N

AS USED

Sup

(0[”'" ie

pat

Iuniﬂq Unit

only
JORY
erle!

HE unit comprises CONSTANT AERIAL COUP-
LING coil, R.F, inter-valve coil and oscillator coil,
special super-het 3 ganged condenser,the oscillatortuning

section having *shaped” tracking vanes ensuring match-

ing over the whole wave-band. The R.F. Super Radiopak
is matched within } of 1 per cent. before despatch.  One
has only to balance out the stray circuit capacities with
the aid of the trimmers conveniently providedat the top of
the Unit to ensure permanent MATCHED PERFECTION.

A PADDING CONDENSER s incorporated to balance
the tuning on the LONG WAVE-BAND. PRICE
SUITABLE FOR IF. of 110 K.C

The scale is calibrated in Wavelengths.

200-550 m. 800-2,000 m. .

EXCLUSIVELY in the

w-w- D-c- Super-het

BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.3

Telephone: Holborn 6744

Advertisements for *“ The Wireless World'' are onlyaccepled from firms we believe to be thoroughly reliable.
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Better Class Buis.

Marconi B21 brings better ‘Class B’
performance to all battery sets
because of these important features:

@ It operates with grid bias. Hence quality is better
because the anode current cut-off is less sharp and
the currents in the two halves overlap. This reduces
spurious oscillation and gives less distortion at low
output levels.

® For the same reason and also because two grids are
used in each half, the sensitivity is higher, because
the input impedance is higher and less power is
needed from the driver valve.

@ Greater overall magnification, because it is possible
to use driver transformers having a higher ratio than
those allowable with the zero bias type of valve.

@ Shaped bulb and rigidly interlocked electrode
system with top support means greater accuracy of
matching—important in push-pull.

MARCONI VALVES FOR USE WITH B21

Marconi VP21 — The first Variable-Mu battery H.F. pentode

for all up-to-date circuits ... . .. 156
Marconi S24 — High Efficiency straight screen grid ... ... 15/6
Marconi VS24— High slope Variable-Mu screen grid ... ... 15,6
Marconi HL2 — Non-microphonic triode detector ... ... ... 7/-
Marconi L21 — High Efficiency Class B driver for normal use 7/-
Marconi LP2 — Power valve and Class B driver for sets where

tull output is needed ... ... ... . .. 8,9

For full details and lists send this coupon to The Valve Department, The
Marconiphone Company Ltd., 210-212 Tottenham Court Road, London, W.1.

 MARONLVAIVES

the choice of the experts

W.W. 3/11/33.

Mention of ' The Wireless World," when writing to advertisers, will ensure prompt attention,
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EDITORIAL

Tuning Scales
Importance of Clear Visibility
receiver of

HE broadcast
to-day is a product of
gradual evolution. The

carliest sets were generally
a collection of component parts wired
together on a board. Gradually, for
the sake of convenience and as a pro-
tection from dust, the components
were accommodated in a box with the
tuning controls accessible from the
outside. In the early sets the prin-
cipal control was a variable condenser
with a scale to indicate tuning posi-
tions. Because there were, at the
time, only some half a dozen stations to
listen to, no great difficulty in tuning
was experienced. By degrees im-
provements were made in the general
arrangement of the controls; a reduc-
tion in the number of knobs and an
increase in the compactness of the
receiver being notable landmarks in
progress ; but the actual changes in
the general form of a wireless receiver
of to-day compared with that of ten
years ago are not very great, although
the circuit arrangements have, of
course, undergone radical changes.

It is difficult to introduce originality
where cvolution in design is gradual,
and this may be the rcason why the
tuning indicator has not, in our opinion,
received the attention which it de-
serves. I'rom the practical point of
view, simplicity of tuning is one of the
first requirements of a modern recciver,
and yet nearly all the most modern
receivers continue with arrangements
for tuning and reading tuning positions
almost as unpractical as were those of
the earliest sets.

A clock is a good example of a
piece of furniturc designed for utility ;
the first thing required is that it
should keep good time, and the
second that you should be able to

COMMENT

sec the time distinctly. Ts not the
same need just as great with a wireless
set, where, assuming that the per-
formance of the sct is satisfactory,
the next most important consideration
1s the ability to see clearly what
stations you are tuning to without
having to get down on your knees to
examine a small section of the dial
through an escutcheon plate, as is
too often rendered .necessary with
present-day designs ? Is there any good
reason why the area of the tuning
device should not be almost the maxi-
mum which the dimensions of the
cabinet permit? There is room here
for radical departure from the standard
practice of to-day, and it would be a
departure which we feel sure would be
widely welcomed by the set user.

Valve Booklet
A Guide to Modern Valves

OR some years past it has been the

practice of The Wireless World

to issue during the autumn a
special supplement giving technical
data and general information on cur-
rent receiving valves of all types. In
this issuc the information is again
included as a special booklet, and in
this form it will be found convenient
for constant reference. Last ycar we
decided to omit from our supplement
information regarding valves of obsolete
type, including four- and six-volt
battery valves, and expressed the hope,
which has since been fulfilled, that
manufacturers would follow this ex-
ample and discontinue listing obsolete
valves in their catalogues.

The data in the booklet enables the
user to choose his valves intelligently
for every purpose, and the importance
of having this information readily avail-
able cannot be too strongly stressed,
particularly since the arrival of so
many new and complicated types.
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Changing Over to Class “B”

A Worth-while Modification for Battery Sets

DDITIONS to existing recetvers do not in practice always work

as nicely as could be wished. But the substitution of a Class

“DB’ output stage is an cxception ; by observing the precantions

simply and clearly described in this article a receiver may be
modernised without risk of failure.

HOSE readers who feel happier
about starting a job when they
are in possession of definite con-
structional details are perhaps in

difficulty about Class ““ B.”” Complete
Class ““B" designs have been presented
in these pages; but for each reader who
is interested in making an entirely new
receiver there arc no doubt quite a
number who have battery scts that only
need a Class ““B "’ output stage to bring
them more or less up to date, at a mini-
mum cost. But, just as a sunshine roof
intended to be fitted to an Austin Seven
would fail to give satisfaction on a
Daimler, so some hesitation may be felt
mm making use of constructional details
intended to apply to an entirely different
type of receiver.  ““How can my set be
converted?” is'the question.

The problem has not been made any
casicr by the appearance of a different
type of Cluss “* B "' valve in the catalogue
of cach maker; and, as if that has not
made things complicated cnough, a variety
of different methodsare available for using
cach type of valve. A book of 100 pages
would not be too much space in which
to discuss all the points involved. People
who have no time for that may find the
accompanying table helpful,

Sources of H.T. Supply

But first Tet us discuss power supply.
Most of the valves listed can be used
effectively on H.T. voltages Letween 100
and 150. At 100 VoOlts they are hardly
working to the best advantage, and can-
not compete in output with mains-driven
vatves. At the other extreme, 150 volts
is unnccessarily extravagant for the
average home. So everything in the table

assumes 120 volts, thus greatly simplify-
ing matters.

The ideal power supply for a Class “ B
output is an accumulator battery, because
of its steady voltage. But the greatest
appeal of the system is to users of the
humbler dry battery. There have been
attempts to scare such people by pointing
out that a peak current as high as 30
milliamps or cven more may be taken
from the battery, thus imposing a
terrible strain on it. The same pes-
stmists may  quite probably be
carrying a pocket torch, with which
they do not scruple to extract 300
milliamps for periods of
many seconds, from the
smallest type of dry cell.
It may be granted, then,
that 50 milliamps for a
fraction of a sccond is not
so disastrons as is some-
times made out. At the
same time, of course, it
still remains that a large-
cell battery gives better
service, other things
being equal.  Bunt
Class ““ B’ does not
rule out the ordinary
standard size from
all consideration,

Then there is the mains power unit.
It is possible to produce units capable of
running Class ““B’’" stages. Whether
there is any sense in doing so is another
matter. The cconomy appeal is entirely
lacking, because the unit must be designed
to waste all the power that the Class ““ 3"
system saves.  And, as there is some slight
sacrifice in convenience and in quality of
reproduction, as  compared with a
‘““straight ** amplifier, it is rather difficult

A typical Class “B"’
unit,

CHARACTERISTICS OF WELL-KNOWN CLASS «B" VALVES.

Quies-
Fila- cent
ment Grid Anode
Type. Amps Bias. Cur-
(All rent
2-volt) (mA.)
Cossor 2201 0.2 Zero 25
2408 0.4 Zero 3.0
Ferranti Hr2 ., .. 0.4 Zero 3.0
Marconi and B21 ., .. 0.2 ~44 1.635
Gsram. -4} 1.65
Mazda. . D220 00 @ Zero 2.0
Zero 2.0}
Muliard PM2B .. Q3 Zero 3.0

to sce what is the attraction. So our power
is a plain ordinary 120-volt dry battery,

Built-in Output Transformers

Then loud speakers ; a moving-iron type
can be used ; but it is not really very nice.
Now that permanent-magnet moving-coils
are no longer luxury goods, one can
almost assume them as standard even in
cconomy systems.  Most makers include
transformers suitable for direct connection
to any of the usual valves. You ask for
one giving the load specified in column 5
of the wble; and it must be a Class “ B
transformer—one originally designed for
push-pull is probably unsuitable because
it counted on the core-saturating current
being balanced out, which is not
lone in Class ““ B.”’

H you have a loud speaker

already, with no suitable trans-
former, vou must find out its
working  impedance.
Then yvou divide the

figure in column 5 by
it and take the square-
root of the result,
which gives the correct
step-down ratio for the
transformer. Ex-
ample : impedance of
loud  speaker, 13
ohms ; anode-to-anode
load, 12,0c0 ohms;
dividing one by the
other gives about goo ;
square-root, 30. So the
transformer, for accn-
rate maiching, should have a 30 to 1 ratio.

Another transformer is  required to
counple the driver valve to the Class “ B
valve. Tt is not wise to be too thrifty
when getting these transformers.  Much
of the success of the system depends on
using really first-class transformers. which
are not found in the lowest price classes,
Undue economy in the purchase depart-
ment is likely to be rewarded by spurious
oscillation and bad quality, and you will
spend as much on extra components, try-
ing to make the best
of a bad job, as
vou have saved on

the Burton
model.

Anod a Anod s}lpf’x'n the transformers.
node- avax node na .
to- Undist Driver Fil. Grid Cur- Driver lnp\llt to The correct ratio
Anode Qutput Valve, Amps Bias. rent. Transr. Driver . Ie Taepaye $90
Load. | Watts, L= (mA)) | Ratio. |r.MS. forthis driver trans-

Volts. former is given in

I | i —— column 11, and re-
12,000 e | emsp 0.15 -0} 15 1 tol 3.0 fers to the whole
8,000 2.0 215P 0.15 -9 25 1101 6.3 secondary winding.
8000 20 | Cossor 015 —9 25 1 tol 6.3 Sometimes a 1 to 1

215P ratio is specified as

12,000 0.0 121 01 TR 11to1 3.0 2 to 1 for the half-
8,000 1.1 P2 0.2 -6 2.5 1 tod 4.0 Seconda]‘y, and one
17,000 1.0 12 0.1 -4 15 2 tol 2.65 must be careful not
11,500 1.4 220 0.2 -6 2.5 1} tol 1.16 to go wrong.

14,000 1.25 | PM2DX 0.1 -4 15 1 tol 3.0 Of course, a Class

“B" valve is
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needed, too. In selecting this several
columns must be considered simulta-
neously. If you are content with about

1 watt maximum output the filament takes
only 0.2 amp. instead of 0.4 for a 2 watt
output, and a rather more economical
driver valve will do. Another point is
that in the B21 (and, optionally, to a less
extent in the PD220) bias is used, thus
departing from the pure simplicity of the
original Class ““ B’ idea. There are

Fig. 1.—The L.F. section of a typical set,
which is taken as an example in describing
the necessary modifications.

several little complications about this bias
—-allowances for running-down batteries,
and things of that sort. In retumn it is
claimed that better economy and quality
are obtainable—in particular that the
original waveform of the desired pro-
gramme is less likely to appear with
decorations due to damped oscillation in
the circuits. Tests show that this type of
distortion is not inevitable in the zero bias
svstem, if good components are used ; but
readers who are not frightened of compli-
cations (this article is addressed chiefly to
those who are) should be able to get the
best out of the system by udicious use of
bias. The makers give full particulars
about this.

Original Valve as Driver

Having decided on a valve to fit in with
your ideas on cconomy versus power, the
data relative to the driver valve can now
be noted. There is no need to imagine
that this is another valve to buy. Unless
the present power valve has just expired,
presumably one is all ready to hand.
Actually a genuinc power valve is rather
preferable to the half-and-half types listed
in column %, which have been chosen to
be as cconomical as possible consistent
with giving the required output. There is
no reason, for example, why a Mullard
PM2A should not be used in place of the
PM2DX ; and it gives a bigger margin
against distortion.

There is another reason for using a
driver of reasonably low impedance.
Although the table data assume 120 volts
on that valve, too, a certain amount of

’
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decaupling is much to be desired, though
not always essential. That means a lower
voltage on the driver—say, go, and the
higher impedance types of driver specified
are then incapable of delivering the goods
to specification.

The table figures can therefore be re-
garded as giving the most economical con-
ditions ; a valve of lower impedance, such
as the power valve likely to be already in
the last socket of the receiver, is even
better, though perhaps not quite so thrifty.
The bias should be increased till it takes
only 2 or 3 milllamps—if no meter is
available, plug into the largest bias which
gives satisfactory reproduction. Incident-
ally, neither table nor makers’ curves
should be relied on implicitly for bias
voltages. Valves vary. Actual trial, pre-
ferably measurement, must be made.

Triode and Pentode Drivers

The driver transformer ratio can go down
a step or so if a substantially lower-imped-
ance driver is used.- Some examples of
this are actoally given. The Mazda L2,
with 10,000 chms, takes a 2 to 1 trans-
former. 1If the 3,700 ohm P220 is substi-
tuted the best ratio becomes 1} to 1. It
is not very difficult to judge a reasonably
correct ratio by working on these lines.

It is possible to usc a pentode driver.
Try it, if you happen to have a pentode
and no suitable triode. The transformer
ratio may be taken as that applying to a
valve of about 12,000 ohms. It may need
a little careful doctoring to prevent the
quality of reproduction from being alto-
gether too shrill and “edgy.’”” The Class

e Ry
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‘

enough ‘‘signal’ input. If a valve is
used of lower amplification factor than
that given in column 7, the signal voltage
has to go #p in inverse proportion.

And, having now chosen the valves and
other components, that brings us to the
actual circuit alterations to be made to
the present set. Remember that what was
the output valve is now the driver, and
the Class ““B’" valve is an extra. The
type of circuit in which the driver is re-

The Multitone Class ¢ B’’ unit for adding
to an existing set.

sistance-coupled from the detector, though
admirable theoretically, is not likely to be
found, because the detector would almost
certainly be working beyond its ability,
with only 120 volts available for every-
thing. A transformer coupling, with the
usual ratio of 1 to 3 and upwards, is per-
haps the soundest source of the signal volts
in column 12. Many sets have an L.F.
valve between detector and power valve.
If at least one of these is resistance-

DECOUPLING
NECESSARY | _

DRIVER
TRANSFORMER

v -
READJUST BIAS

CLASS ‘B

o
QUTPUT

O —

Fig. 2.—A semi-practical wiring plan, showing how to connect the
Class “B’’ valve and components.

“ B valve, it must be remembered, is
equivalent to a pentode in this respect;
and two in series are inclined to make this
featurc rather too pronounced. A tone-
control transformer (e.g., the Multitone)
is particularty valuable in these circum-
stances.

The last column is meant to give
guidance in deciding what must be used in
front of the driver valve to give a strong

coupled, it may be passed for use—keep-
ing an eye on extra decoupling if it proves
to be needed—but two transformer-coupled
stages is not a very promising situatron.
It 1s usually unpleasant enough in its
original form, and the extra Class "B’
stage holds a magnifying glass to its
defects. Either cut out a stage entirely,
or substitute resistance-coupling in one of
them.
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Now for the actual conversion. Fig. 1
shows the hinder parts of a typical battery-
driven receiver. Fig. 2 shows the same
with Class ‘B’ extensions and altera-
tions. If the last valve but one in Fig. 1
i3 alrcady decoupled it may be possible
to get away without any internal altera-
tions whatsover, only the grid bias being
adjusted to economise in H.T. current.
But if no decoupling was used it is most
desirable to fit it now ; perhaps the previous
H.T. voltage was only 1oo, which means
a useful margin of 20 to play with. The
resistance may be 10,000 ohms, or 20,000
if an incrcase has been made in H.T., and
the condenser as large as possible, but not
less than 2 mfd.

Only four leads nced be attached to the
Class “*B " annex. If the existing L.T.
switch is to command the whole appara-
tus, obviously the positive L.T. lead to
the Class “*B"' valve must be taken to
the point X instecad of as shown; the
second switch is t' .n superfluous. Not
all sets are switched cxactly so; where
there are divergencies from this simple
practice it is important to go warily to
avoid short-circuiting batteries or blowing
valve filaments.

The Class B’ valve-holder connec-
tions are shown in worm’s-cye view, i.e.,
as scen from the underneath. Driver de-

\\ﬁ,
Class “B’'’ output stage built on to a
loud speaker.

coupling is included—R and C. As already
explained, this cannot be allowed with
high-impedance cconomical driver valves,
and is not always necdful in any case.
But if the regular power valve is used it
is just as well to include them, as specified
for the previous valve. The grid hias
may then perhaps be right without any
increase. Clearly there is no change in
principle if a combined H.T. and bias bat-
tery is used. It just means one terminal
fewer.

The Class ““ B "’ circuit of Fig. 2, apart
from the decouplers, is the simplest pos-
sible. It is almost certain to be too simple
to be satisfactory.  First, the tone will
probably be too high-pitched. One way
of modifying this is to connect a resistance
of about 10,000 ohms, in series with a con-
denser of about o.or mfd., across the
whole primary of the output transformer,
just as for a pentode. This also serves as
a safety valve if the loud speaker happens
to be disconnected when the valve is work-
ing. But, purely as a tone control, it may

Wireless
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perhaps be bettered. There is not much
point in carefully amplifying an excess of
high tones, at cost of valuable H.T., and
then just throwing it away. If the tonc
is controlled somewhere previously, as can
be done by using a “tone-control driver
or intervalve transformer, there is appreci-
able extra cconomy.

If the output transformer can be worked
absolutely ‘‘ bare,”” as shown, so much the
better ; there is a minimum of distortion
such as is introduced by artificially reduc-
ing the load by a tone corrector. But
sometimes it is found necessary to resort
to various dodges to prevent divers sorts
of oscillation. The symptoms are harsh
reproduction and unduly large standing
anode current. If good transformers and

NOVEMBER 3rd, 1933.

well-spaced wiring are adopted there should
be no trouble of this sort. The usual
cures arc condensers and/or resistors
shunted across the halves of driver and
output transformers. The values depend
so much on conditions and components
that it is really hard to gencralise, and the
valve makers kindly supply hints with the
valves.

I{ there is any tendency to upset things
in the H.F. circuits, the probable cause is
inadequate filtering of the detector out-
put. A useful way of helping to keep
H.F. current away from the L.F. end is
to insert a resistor of about 0.1 megohm
in the lead to the grid of onc or both L.I°.
valves (but not the Class “ B " valve) at
the point Y in Fig. 2.

DISTANT RECEPTION NOTES

Heterodyne Peculiarities : Daylight Concerts from Abroad

YSTERY surrounds the station which
is causing so much trouble with
Huizen, Though the authorities of

the Dutch station themsclves state that the
interloper is {he Roumanian station Brasov,
I see that in the latest U.L.R. report it is
called a Soviet transmitter.

Heterodynes are surprising things. One
might, for instance, expect that Huizen
would be bothercd by both the 7-kilowatt
Kaunas, 5 kilocycles below, and the 4o0-kilo-
watt Lahti, 7 kilocycles above. Both of
these stations are in regular operation, as the
U.LR. report shows, but it is very seldom
that even the ghost of a whistle due to them
is heard.

The *“ Record’’ in Whistles

Then Oslo. The 1o-kilowatt Tiflis is work-
ing just now barely 4 kilocycles above the
Norwegian station, whilst the 35-kilowatt
Minsk is but 6 kilocycles below it. Yet, ex-
cept on rare occasions, Oslo is not now
heterodyned. Against these may be set last
year’'s ‘‘record’ heterodyne, when a
Siberian station heterodyned Kalundborg
nearly 3,000 miles away.

Good as it is now, transatlantic reception
should be vastly better before the winter
is ower, for numerous Ainerican stations are
bringing their power up to 50 kilowatts.
This is the highest output rating allowed
in the United States, and at present the
number of transmittcrs using it at any one
time is only nineteen. There are more 50-
kilowatt stations than this, but several of
them work in pairs on the same wavelength,
one being silent whilst the other is trans-
mitting. When the new scheme is complete
there will be more than thirty so-kilowatt
stations in simultancous operation.

The only exception to the so-kilowatt
rule in WLW, Cincinnati, which is being
allowed to crect a 500-kilowatt station. L
hear from America that tests are to begin
shortly.  The results will be closely fol-
lowed by the Federai Radio Commission,
which will make the final decision.

With its present 6o kilowatts, Bero-
miinster is often an extraordinarily good
daylight transmission in this country. It is
shortly to go up to at least 100 kilowatts.
When the new plant is in operation this
country should be to all intents and pur-
poses within its service arca. The poswer of
Soéttens is to be increased also from 25 to
75 kilowatts.

It is reported that the French Government
intends to compel both Toulouse Midi and
Fécamp to close down. Seeing that Fécamp
is now officially radiating 700 watts I
imagine that it will still come through fairly
well even when ‘‘ completely closed down! ™
The French Government’s dealings with its
broadcasting stations always remind me of
the description of the alleged trained dog:
““One word from his masier and he does

. exactly what he likes! "

Atmospherics are now mercifully absent
and long-distance reception may be pursued
under almost ideal conditions. There is a
certain amount of heterodyning on both
wavebands, but the choice of stations is
none the less a large one. Those best worth
attention on the long waveband are Radio-
Paris, Zecsen, Warsaw and Oslo. On the
medium waves Budapest, Prague, Langen-
berg, Rome, Lecipzig, Strasbourg, Breslau,
Hilversum, Heilsberg and Niirnberg are
outstanding. D. EXER.

A ROYAL RECORD

H.R.H. Prince George pressing a record of
the Prince of Wales’ voice during a recent

visit to the H.M.V factories at Hayes. The

royal guest spent several hours in studying

all the processes of radiogramophone and
record manufacture.
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Television Explained

I~The Transmitter and Receiver

N Part I of this series it was shown how
the picture to be televised is converted
into a series of strips and the light
variations along these made to pro-

duce a varying current in a photo-cell.
Although this current is strictly speaking
uni-directional, it may be considered as
being an alternating current superimposed
upon a steady direct current, just as we
make the same assumption in the case of
the anode current of any valve. The
photo-cell output, therefore, can be con-
sidered as an alternating current, which is
strictly analogous to the current output of
a microphone used in sound transmission.

. EN
__—SCRE

-

SCREEN

The upper portion of this drawing shows the
manner in which the holes in the scanning
disc pass over the viewing screen, while the
lower portion illustrates the arrangement of
the apparatus. The light from the neon tube
passes through the holes in the disc and falls
on the screen. The position of the spot of
light at any instant is determined by the
precise position of the disc.

The photo-cell output can thus be treated
in exactly the same way as the output
of a microphone; it is amplified to the
requisite degree, and then used to modu-
late the carrier of the transmitter.  Such
differences as may occur in practice are
due merely to the different frequencies in-
volved in television as compared with
sound broadcasting. Instead of the range
of modulation frequencies being from 30
cycles to 10,000 cycles, in the case of tele-
vision it may be from 12} cycles to
300,000 cycles or more, depending upon
the precise details of the television
equipment.

In the receiver there is again no differ-
ence, apart from the different range of
modulation frequencies involved. H.F.
amplification, detection, and L.F. ampli-
fication are all necessary and follow stan-

dard practice. In fact, the equipment
necessary for television is fundamentally
the same as that used for sound broadcast-
ing, save that at the transmitter suitable
optical apparatus and the photo-cell re-
place the microphone, and at the receiver
a light source and optical apparatus re-
place the loud speaker. For the present,
therefore, we need not consider the elec-
trical circuits of transmitter and receiver,
and we can turn directly to the television
““loud speaker.”’

Primarily, this consists of a light source
of such nature that the light intensity is
proportional to the operating current, and
which is capable of responding instan-
taneously to rapid variations in the cur-
rent. This last requirement rules out all
ordinary lamps, and it is usual to employ
a neon tube, although other and more effi-
cient methods have been developed. The
lamp is commonly connected in the anode
circuit of the output valve of the receiver,
and the stecady anode current passes
through it. In the absence of a signal,

“therefore, the lamp gives out a steady light

the intensity of which depends upon the
value of the anode current, and which can
be controlled by varying the anode
current.

The Scanning Disc

The television signal causes fluctuations
in this steady current, and the light then
varies in sympathy. If we look directly
at the lamp, therefore, we can see all the
light variations of the transmitted picture,
but they do rot form any intelligible pic-
ture becanse the picture has been broken
up into a series of strips at the transmitter,
and it is necessary to reassemble these at
the receiver.

This is carried out by means of a
Nipkow disc, the whole process being
exactly the reverse of that at the trans-
mitter.  The disc is interposed between
the viewing screen and the neon tube, as
shown in Fig. 1, and matters are arranged
so that the light from the tube can fall
upon the screen through only one hole at
a time. The disc must be identical with
that used at the transmitter, and it must
rotate at exactly the same speed ; further-
more, at the instant when any one hole is
just commencing to scan the picture, the
corresponding hole at the transmitter must
also be just commencing to scan the
picture. In this way the strips into which
the picture was broken at the transmitter
are reconstituted in their correct relative
positions at the receiver, and the picture
can be seen on the screen.

It will be seen that the difficuities in-
volved are two—the attainment of exact
synchronisation of the discs, and obtaining
sufficient illumination. Taking the latter

TH]S is the second of a series of
articles intended to outline the
general principles of Television and
proceeding, in later instalments, to an
explanation of the various individual
systems now being developed.

o e e e

first: in a cinema, if there are ten pictures
a second, each picture is fully illuminated
for rather less than one-tenth of a second.
The televised picture, however, for the
same picture frequency, requires a much
stronger light source for the same illumina-
tion, for at any instant there is only one
small spot of light on the screen. = This
will be seen from Fig. 2, which illustrates
the traverse of the light spot at the
receiver. This small spot covers the whole
picture in one-tenth of a second, and con-
sequently it must be of extraordinary
brilliance if the whole picture is to appear
in any detail.

A concrete example may serve to
emphasise the importance of this point.
Assuming for simplicity that there are ten
pictures a second in a cinema, each picture
is completely illuminated for a twentieth
of a second, if the interval between suc-
cessive pictures is equal to the duration of
each picture. With television equipment
there is no interval, but the arca of the
light spot is only about 1/2,000 of the
picture area, so that any given portion is
illuminated for only 1/20,000 of a second.
The increase in illumination required,
therefore, will be readily apparent.

It is on the score of brilliance that the
neon tnbe is apt to fail as a light source
In a television receiver, but nevertheless
it is possible to obtain quite good results
with it, although there are now better
methods available. The chief difficulty
lies in synchronis-
ing, for the de-
gree of accuracy
required is  so
high as to neces-

At any instant the
picture consists of
no more than a
single minute spot
of light, but, owing
to the retentivity of
the eye, the move-
ments of this
cannot be dis-
tinguished, and the
effect of a steady
picture is obtained.

sitate a definite linking of the transmitter
and receiver. Synchronising is really a
whole subject in itselt, and it will be dealt
with briefly in the next article of this
series.
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The Cathode-ray Oscillograph

HEN recciving an ordinary
wireless signal the valves in
the receiver have to deal with
currents that may change their

direction several million times in a second.
Between each reversal ot direction and
the next, there is a continual variation in
the intensity of the current, and the valve
is called upon, if it is to amplify without
distortion, to follow even this finer detail
of an immenscly rapid phenomenon.

The current is carried through the valve
by electrons, which are particles of more
or less material type flying, under the in-
fluence of the various voltages applied to
the clectrodes, through the cvacuated
space. The inconceivable rapidity of
their response to the fluctuations of the
voltages applied is a graphic demonstra-
tion of their extreme smallness and almost
complete lack of inertia.

In the valve, althongh the flying elec-
trons respond to the fluctuations of volt-
age on the grid, there is no satisfactory
means of observing this response. The
only way in which the variations of cur-
rent can be made visible is by connecting
a milliammeter in serics with the valve,
and though the milliammeter will indi-
cate faithfully enough any slow changes
in current, the mechanical inertia of its

S

Fig. 1.—Electrodes and screen of a crude
oscillograph tube, illustrating the principles
of operation.

moving parts (coil, pointer, and so forth)
make it quite impossible for it to follow
changes in currents which are varying at
any really high speed. By choosing a

mechanical indicating instrument we lose,
in fact, all the advantages that the instant
response of the electrons seemed to offer.

The cathode-ray oscillograph is, in
essence, a type of valve in which the
electrons are themselves made visible, so

What It Is

and

How It Works

By A..L. M. SOWERBY, M.Sec.

HE cathode-ray oscillograph is
becoming more and more im-
portant in its applications to investi-
gating what happens 1in wireless
cireuits, and particularly i indicat- |
ing wave formn and distortion. One
of the most important applications of
the cathode ray tube is, however, ils
use in television systems. The purpose
of the present article is to give the
reader a clear idea of the principle
of operation of the tube, in order to
pave the way for a better under-
standing of television circuits where
the tube is employed.

IS

that their movements, no matter how
rapid tliey may be, can be followed by
the eye. Though the electrons are far too
small {o be seen, individually or in groups,
the energy they carry, especially when
travelling really fast, is fairly consider-
able. A thin beam of clectrons, arriving
at a point with a velocity acquired by
being made to pass through a thousand-
volt field, carries power equivalent in
magnitude to that dissipated by a glow-
worm or other faint but readily visible
light-source.

Conversion into Light

The problem of converting the electro-
mechanical energy of the flying electrons
into light, in order that their energy may
be directly appreciated by the senses, is
solved by the fluorescent screcen. This
consists of a thin layer of suitably pre-
pared calcium tungstate or zinc silicate
coated upon glass or other support.
\When a becam of high-velocity electrons
strikes such a screen, the electrons are

Two actual photo-
graphs showing the
projected beam of
electrons, The beam
in its normal posi-
tion is shown on the
left, whilst the effect
of deflecting the
beam is represented
on the right.

stopped and the cnergy of the flight is
largely converted into light. The arrival
of the clectrons is thus made visible by
the appearance of a glow upon the screen,
the size and shape of the glow correspond-
ing to the area upon which the electrons
are impinging.

In a valve, variations in the voltages
applied to the control-electrode (the grid)
are represented in the anode circuit by
variations in current—that is, by varia-
tions in the number of electrons arriving
at the anode in each second. Such varia-
tions, if made visible with the aid of a
fluorescent screen, would show up as flue-
tuations in brilliance of the patch of light
—a type of change to which the eye is
extremely insensitive. The construction
of an electron-tube designed to enable

(a) (b) (c)

Fig. 2.—Appearance of the screen of the tube

of Fig. 1. (a) When no voltage is applied to

the deflector plates. (b) When a steady

voltage is applied to the deflector plates.

(c) When an alternating voltage is applied
to the deflector plates.

rapidly varying voltages to be studied by
visual examination must, therefore, be
different from that of a valve, the design
being directed towards deflecting the elec-
trons in their flight in a manner depending
upon the voltage instead of varying the
number of them passing through the tube.
By this means the changes in the voltage
to be studied are seen as movements of
a point of light across the fluorescent
screen.

How this end is achieved will hest be
seen by studying the clectrode-arrange-
ment of a cathode-ray oscillograph. Fig.
1 shows the essentials of a simple tube
in diagrammatic form. The filament F,

on which there is at E a single spot of
emitling material, is heated by a battery,
with the result that electrons are emitted
from E. From this point they would fan
out in all directions, as light is radiated
from a single bright point, were it not
for the fact that a high positive voltage
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The Cathode-ray Oscillograph—
is applied to the anode A. This consists
of a sheet of metal pierced with a small

pinhole opposite the emitting point E.~

The electrons from E are drawn violently
to A by its high positive voltage, arriving

Fig. 3.—(a) The trace of an oscillograph
screen produced by combining an alternating
voltage (vertical scale) with a linear hori-
zontal traverse (time-base). (b) The same,
for an alternating voltage of bad wave form.

upon it at very high speed. A certain
number fly through the pinhole at this
high velocity, and, passing between the
two deflector plates D, and D,, arrive
cventually at P, on the fluorescent screen
S, where a visible spot of light appears.

If D, and D, are held at the same poten-
tial as the anode A, the beam of electrons
suffers in passing between them neither
a change in velocity nor any deviation
from its original path. But if D,
is made more negative than the
anode. D, remnaining at anode po-
tential, D, will attract the elcc-

- trons more. during their flight
than will D,, with the result that i
they will take a path such as that :
shown in dotted line, and will

. arrive eventually at the point P,
on the screen, In addition, since
the mean potential of ‘D, and D,
is now lower than when they
were both connected to A, the
velocity of the electrons compris-
ing the beam will have dropped
a little, which will increase the
distance P,P,, since a more
slowly travelling electron is natur-
ally more readily deflected. This  }
means that if a succession of }
voltages are applied to D, the ’
resulting deflections of the spot
of light will not be exactly pro-
portional to the voltages,
cach additional volt hav-
ing a little more effect than
the last. By splitting the
deflecting voltage, making
D, positive while D, is
made negative, the mean
potential of the two can be
kept the same as that of
the anode; the same
change of voltage will
then result in the same deflection at all
points on the screen.

Instead of a steady voltage we may
apply an alternating voltage between the
deflector plates. The spot of light on the
screen will then fly backwards and for-
wards at the frequency of the voltage
applied, tracing out a line on the screen.
This line, centring on P,, will indicate by

graph.

Fig. 4.—Internal construction
of Cossor cathode-ray oscillo- as
Bulb and fluorescent
screen not shown.

s
~
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its length the magnitude of the voltage,

. but persistence of vision, together with

0

some ‘‘ afterglow ’’ from the screen, will
prevent the eye from following the rapid
to-and-fro movement of the spot.

The appearance of the screen resulting
from the application to the deflector-plates
of zero voltage, a steady voltage, and an
alternating voltage can be seen from Fig. 2.

The Time Base

If a cathode-ray tube is to be of any real
service in studying an alternating voltage
the line of Fig. 2c must be developed into
some more informative figure. This line
is produced by the rhythmic up-and-down
movement of the spot of light, which
follows faithfully at every instant the
voltage applied to the deflector plates. Let
us suppose that the spot of light is given
a horizontal movement independent of the
vertical movement we are trying to study,
and let us further suppose that this hori-
zontal movement consists of a single trip
across the screen at constant velocity from
left to right. The up-and-down movement
still continues, but the added left-to-right
movement means that as the spot moves
upwards the path it traces out is no longer
vertical, but is slanted over to the right,
the slant increasing as the spot slows to-
wards the end of its travel. At the
moment when the upward movement has
ceased and the downward move-
ment is about to begin the
travel is purely horizontal, while
as it comes downwards the path
is again deflected towards the
right. The whole paitern traced
out will be seen by an observer
in a form something like that
shown in Fig. 3a.

If the left-to-right movement
takes place at constant velocity
every inch along the horizontal
axis XOX’ represents some
definite period of time. Simi-
larly, every inch along the ver-
tical axis YOY'’ represents some
definite voltages applied to the
deflector-plates; the curve traced
out, therefore, is a graph of this
4 voltage plotted against time. It
is the waveform of the alternat-
ing voltage we have been trying
to study. In Fig. 3a a more or
less conventional ‘‘sine-
wave '’ is shown, but we
may find that the voltage
in which we are interested
contains components of
scveral different frequen-
cies, in which case some
‘“ distorted”’ wave, such
the remarkably bad
tpecimen exhibited in Fig.
3b, may make its appear-
ance on the screen.  The distortion may be
then traced to its sonrce and eliminated, if
such is the purpose for which the alternat-
ing voltage is being examined.

The second sweep of the electron-beam, -

that from left to right, requires a second
pair of deflector-plates set at right-angles
to the single pair indicated in Fig. 1. The
photograph of Fig. 4 shows the electrode
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assembly of an actual cathode-ray tube,
and shows very clearly the two pairs of
deflector-plates one above the other. Im-
mediately beiow them is the anode, the
central hole in which is clearly visible.
Round the filament is a cylindrical elec-
trode, usually known as the shield, to
which in practice a negative potential is
applied. The effect of this, combined with
a small amount of an inert gas within the
tube, is to assist in focusing the electron
beam so as to give a small spot rather than
an ill-defined bright patch on the screen,
and hence to provide figures traced out by
a thin, clear line. A further effect of the
shield is to increase the number of elec-
trons passing through the anode hole.

"TO ANODE OF
OSCILLOGRAPH
-0

TO DEFLECTOR
TE

PLA
[——=2

C1

Fig. 5.—A simple
linear time-base
circuit.

For providing the voltage applied to the
second pair of deflector-plates to give the
left-to-right sweep of the beam a ‘‘ time-
base circuit’’ is required. In one of its
simplest forms this may consist of a con-
denser C shunted by a neon lamp (Fig. 5),
together with means for charging the con-
denser from a steady current source.
When the voltage across C, receiving a
charge from the battery, rises to the
striking voltage of the neon lamp the latter
lights, thereby drawing a current which
discharges C to the voltage at which the
lamp will no longer stay alight. Recharge
to the striking voltage then begins again,
and so the process continues, the voltage
on C showing in continuous succession a
slow rise followed by a sudden drop. The
slow rise is used to carry the spot from left
to right across the screen, while the sudden
drop sends it back at high velocity to begin
its traverse over again.

The current through the screen-grid
valve used as constant-current device may
be controlled by adjustment of the grid-
bias potentiometer P ; this, in conjunction
with the choice of screen voltage, allows
the rate at which occurs the charge and
discharge of the condenser to be controlled.
By making this process take, say, three
times the period of a single cycle of the
alternating voltage under examination,
three complete waves of this voltage
appear on the screen. But it will be
appreciated that it will only be when the
three-to-one ratio is absolutely exact that
successive repetitions of the picture will
occupy exactly the same place on the
screen ; a slight variation from the intended
ratio will cause the waves seen to progress
steadily across the screen as each succes-
sive figure makes its appearance a shade
to right or left of the last.
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True-to-type Valves by New Methods in
Hammersmith Factory

HEN the Catkin valve made iis
sudden appearance in May
last, and showed at a glance
that there could be something

new under the sun, it fully warranted the
eager interest aroused on all sides. There
had been achicved a radical departure
from orthodox methods of manufacture;
the M.O. Valve Co., producers of the new
valve, had abandoned the traditional lamp
form of construction and had struck out
with a design which

seal, round the circumference of which
the leading in wires arc spaced.

(4) The possibility of climinating the
glass bulb and substituting an air-
cooled anode forming the exterior en-
velope of the valve. (This principle has
been adopted for many years with suc-
cess on large transmitting valves dissi-
pating the equivalent of many kilowatts
n heat.)

(5) The abolition of capping paste

was not only original
but sound.

Strangely
designs involve
strangely new me-
thods of manufac-
ture, and it is with
such methods that
this article concerns

new

itself. A visit to the
Hammersmith works
where Osram (Cat-
kin) valves are
made reveals a
new world to the
man familiar with
the valve-manufac-

turing methods of
the last fifteen years.
The essential dif-
ferences betwcen the
Catkin and the glass
valve will bear repe-
tition. They are as
follows : —
(1) The
tion of a glass
““pinch ”” and its
substitution by a

aboli-

mica insulated
steel clamp.

(2) The abolition of bent and welded
wires in the clectrode support system
and substitution of strong, straight
supports which are rigidly held in the
steel clamp.

(3) The use of a new form of circular

A complete set of com-
ponents for an A.C.
screen-grid ‘‘ Catkin.'’
On the right is an
unshielded specimen
with a metal shield
ready for fitting,
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HE metallised walve has wrought
a revolution tn factory mel/lod\ E
as can be judged from this descr 1[)110/1 ;
of the fascinating new processes in- |
volved in making Osram ** Cathin” |
valves.  The illustrations show how |
the advent of the metal valve has !
Jacilitated the use of mass-produc-
tion methods. :
.

and substitution of a rubber ring in a

metal shell.

(6) The substitution of a ventilated
metal outer container in place of the
metallised bulb.

Let us see how these various processes
are carried out. The accompanying illus-
tration shows the complete set of com-
ponents for the A.C. screen-grid valve.
The mixture of strontium and barium
oxide normally used as an eclectron-cmit-
ting material coated on the nickel-plated
cathode in indirectly heated valves is im-
proved upon in the Catkin. The cathode
can thus be run at a lower temperature,
allowing the use of larger inter-electrode
cleamnces and leading to greater uniform-
itv.  An illustration opposite shows
thie cathodes being sprayed. The cathodc
is supported axially in the control grid
by two mica insulators, the central holes
of which locate the cathode, while the grid
wires pass through other holes. The con-
trol grid, similar to that used in glass

valves, is welded to straight support wires
which, after passing through the holes in
the mica, are slightly flattened to retain
the mica in position.

Now comes the insertion of the tungxt(n
heater msxdc the cathode. The hcater is

‘ welded to support wires,
this and the weld to the
cathode lead being the
only welds in the elec-
trode support system. A
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The Catkin in the Making.—
specially prepared steel and mica clamp
is now pressed around the electrode as-
sembly. This finished clamp is shown in
the photograph below. Copper-clad nickel-
steel wires are welded to the clectrode
supports below this clamp, and we now
have a complete clectrode assembly
for an MH4 triode valve, the unit being
ready for insertion into the copper anode.
The construction does not vary very
much in the case of different types. With
the screen-grid valves VMSy and MS4B
the top mica fits inside the top of the
screen while the bottom mica fits inside
and abuts against the shoulder of the ex-
tended cylindrical
skirt, thus rigidly
determining  the
position  of the
grid cathode
assembly  within
the screen.  The
screen  itself  1s
hexagonal, and
has solid sides to
give the minimum
grid-anode capa-
city. Another
mica insulator is
now attached to
the top of the
screen  and  the
completed assem-
bly passes within

~——rw

=
Sectional photo- i
graph showing the +
rubber ring method = s
of capping. The g2 3
right-hand  picture [ g LR
shows the control { I
grid, cathode and
heater assembly with
steel-mica clamp.

the copper anode
with its glass foot
tube.

Whatever  the
particular type of
valve this method

of construction
obviously cnsures
great accuracy in the
the various clectrodes.
The copper anodes of Catkin valves are
solid drawn from copper sheet, and the
dimensions can thus be maintained within
much closer limits than by the usual
method of stamping and welding blanks
on thin material. A large factor of safety
at working temperatures is securced by
reason of the fact that the copper is of
sufficient thickness to withstand atmo-

registration  of

Above : How the
cathodes are sprayed
in Osram ‘* Catkin '’
A.C. valves. Right :
One of the jigs used
to ensure accuracy

of spacing in as-
sembling the elec-
trodes.
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heated to a much higher temperature
during pumping than it attains while
operating. Fortunately, however, the con-
struction, with its air-cooled metal anode,
permits of the application of much higher
temperatures than can be applied with
glass valves, thus making possible a higher
degree of evacuation.

After sealing off from the pump the valve
has to be capped before going through
the seasoning and ageing processes. In
a- new method of
capping evolved for
the Catkin valve,
the base is attached
by means of a com-
pressed rubber
ring. Rubber has
the property of ad-
hering more and
more firmly to the
glass as time goes
on. And this me-
thod removes the
risk of loose bases.
The rubber mount-

spheric pressure at the high temperatures
used in the exhausting processes.

The only glass used in a Catkin valve
is the glass foot tube employed to provide
the necessary insulation at the lead-iu
wires.

In joining the glass to the copper anode
the open end of the anode is slightly
flared and the edge tapered where it is
joined to the glass; this thin edge and the
end of the glass tube are made red hot in
a gas flame and then brought together.
In this way a join is formed which, after
suitable annealing in a special electrical
oven, is both vacuum tight and very
strong. In spite of the differences in ex-
pansion of the glass and the copper, this
join will stand large changes in tempera-
ture owing to the ductility of the thin
copper flange.  The clectrode assembly is
now inserted into the anode, and the open
end of the glass tube is closed by sealing
into it a specially shaped exhaust tube not
unlike a mushroom. Such tubes are
shown in thie accompanying photograph.

Pumping and Seasoning

Copper anode, glass foot tube and
mushroom-shaped exhaust tube are care-
fully gauged and graded to ensure accu-
rate joining on the machines, which are
quite novel in design and construction.
The advantage of this annular seal is that
the spacing between the lead-in wires is
the maximum attainable for a valve of
given diameter, and the insulation be-
tween them is thus perfect. Now follows
the pumping process.  Any cvolution of
gas during the life of a valve will lead to
failure, and it is thus essential to remove
ali the occluded gases. To do this
thoroughly each part of the valve must be

‘“ Catkin "’
valves entering the baking oven on a round
table pump.

Preparatory to sealing off.

ing also helps to protect the valve from
external vibration and consequent micro-
phonic noise.

A photograph on this page shows the
method. The metal shell has a thin rub-
ber ring held between the groove and
the flanged top under which the valve is
inserted in the press. A bakelite insert
carrying the usual pin arrangement is in-
troduced at the other end of the shield,
which is spun over so as to retain it per-
manently in position. When one of these
pins forms the anode terminal, connection
is made by a wire brought down inside
the rubber from a metal ring gripping
the anode. In the screen-grid valve,
where the anode terminal is at the top,
this takes the form of a brass cup which
makes direct and permanent contact with
the anode. In those valves in which
the external metal container is omitted,
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the anode is coated with an external layer
of black enamel, which is heat resisting
and a perfect insulator. In operation the
anode runs at a perfectly safe tempera-
turc with or without this enamel ceating,
but the coating, being black, naturally
increases the cooling. The majority of
valves, however, require the metal shield
to provide electrostatic screcning.

In the Catkin a metal shield, shown in
the illustration on.page 358, is placed over
the entire valve and spun on a basc so
as to fix it permanently. The sides of

the shicld are perforated to allow froe-

circulation of air to the anode, and it is
claimed that this shield gives more perfect
screcening than sprayed metal, while the

Wireless
World

sides, of course, protect the valve from
damage.

Each valve is submitted to stringent
tests for filament continuity and current
anode current, mutual conductance, in-
sulation, etc., and the feature of these
tests is the uniformity of results which is
incvitable by reason of the precise and
rigid manner of construction.

If the listencr is happy to have an un-
breakable valve so is the packing depart-
ment at Hammersmith. FElaborate pack-
ing is now unnecessary and the cartons
can be much reduced in size. The set-
maker is happy because no separate
valve padding is needed, and, indeed, the
set can be despatched complete with Cat-
kin valves ready in their correct positions.

UNBIASED

By

Second-hand

I AN not personally very well acquainted

with the good folk whose happy fate
it is to dwell in the Midlands, but, unless
they are the meckest and most spineless
set of morons, they will certainly be up in
arms against the latest decision of the
B.B.C. Moguls at Portland Place.

It is well known that when the new
National transmitter opens at Droitwich
next year the local Nationals are to be
closed down and at the same time the Mid-
lands are to be supplied with a brand new
regional transmitter. At any rate, the
Midlanders imagine that it is going to be
brand new, little wotting of the fact that,
according to a well-known “‘daily,” the
B.B.C. are conspiring to palm off on them
second-hand goods in the shape of the
ricketty old affair that has gallantly held
the ‘‘ National’’ fort at Brookmans Park
during the past four years.

Rickety old affair.

Now I have previously pointed out in
these columns (May 12th, 1933) that, ac-
cording to strict actuarial tables, the
normal expectation of life of a broadcasting
transmitter is five years, after which it is
so archaic, owing to modern developments,
that it is fit only for the Science Muscum
at South Kensington.

If the B.B.C. engineers try to tell us
that a 1929 transmitter is still fully up to
date, then their Rescarch Department

FREE GRID

must comparc unfavourably with those of
certain component manufacturers whom I
would like to mention, but mustn’t.

Follow the Arrow
THERE is one thing in the way of pub-
licity which both the Loudon and the

Manchester show authorities might well
borrow from Glasgow. I refer to the truly
nobby idea of decorating cvery tram
standard with a brightly coloured arrow
labelled ** Radio’’ and pointing the route
to be followed to get to the Exhibition
Hall. The idea needs some improvement,
however, for, as it was, it nearly landed
me in a somewhat nndignified situation.

As I came out of the Central Station at
Glasgow I dutifully followed the arrows up
hill and down dale for fully a mile until I
came to the last. This pointed compellingly
towards an attractive entrance way into
which I barged without hesitation. 1 pre-
sented my ' Kelvin Hall Season’’ ‘to the
handmaiden presiding at the receipt of
custom, whereupon she said: ““I winna
sairve ye,”” or words to that effect, quoting
as her authority the clause in an Act which
forbids the serving of intoxicants to
already inebriated persons.

The R.M.A. arrow-fixers should be more
careful.

Self-preservation
HE recent Motor Show was intcresting
to radio enthusiasts if for no other
recason than the presence of car radio. I
was surprised, however, to note the
abscnce of a major application of the prin-
ciples of radio or at least of the thermionic
valve and its cousin, the photo-clectric cell.
I had heard all about this new device in
a ncighbouring foreign country to which I
repaired during the first week in October
as a sort of meteorological antidote to Man-
chester.
The apparatus was mainly intended to
prevent that type of motor accident caused
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when the driver ¢© a car suddenly stands
on his brakes while the man in the car be-
hind is gossiping with his lady friend.

Each car is equipped with a photo-clec-
tric cell mounted in such a position that the
tail light of a car close in front shines into
it and causes it to do its stuff. Now the
aforementioned stuff 4is done, of course,
via the customary valve amplifier, and
consists of shutting off the steam and
jamming on the brakes, thus preventing
what might otherwise be a regrettable in-
cident. The driver can thus give all his
attention to his fair companion without risk
of bumping the man in front. If made
compulsory by law it would, of course,
make motoring much casier.

To my mind, however, its legal adop-
tion would confer a greater boon on the
pedestrian than anything clse, as by strap-
ping lights on to his legs at a suitable height
he would literally become his own life-pre-
server, provided that the photocell device
was fitted also on bikes and trams, which
it very well could be.

Own life-preserver.

T have suggested this to the promoters
of the device, who have accordingly in-
vited me to be the leading pedestrian par-
ticipator in the preliminary trials, which
arce to be held next week. Awu revoir.

Amateurs and the Navy

SCHEME wlhereby ships of the Home

Flect may undertake tests in col-

laboration with members of the
Royal Naval Wireless Auxiliary Rescrve is
alrcady being realised.  H.M.S. ‘‘Pang-
bourne’ is already taking part in certain
exerciscs with No. 1 District (London).

The Rescerve has now been in existence
for onc year, and the membership has now
increased to 225, as compared with 110 in
February last. Of these, 60 are members
of the Radio Socicty of Great Britain, and
44 arc transmitters. The training has been
continued systematically both by verbal
instruction and by wircless. Of all the dis-
tricts, No. 1 (London) has the greatest ad-
vantage in that most of its members are
able to attend at the Admiralty for instruc-
tion on Monday and Thursday evenings.
The method of training in other districts
has offered greater difficulties, but instruc-
tion is being carried ocut slowly but steadily
by wireless.

The ultimatc object of the Reserve is to
provide those radio enthusiasts who are
dttracted by service in the Navy in the Tele-
graphist Branch the opportunity to utilise
their special abilities in the service of their
country.

Those interested should apply for par-
ticulars to the Office: of the Admiral Com-
manding Reserves, Queen Anne’s Cham-
bers, Tothill Street, London, S.W.r.
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825.6 kc/s, 363.3 metres; 13 kW.—7.0 p.m.,
Dance Music, 7.30, Sound Film Music. 7.5,
News., 8.0, Time. 8.2, Concert by the Sta-
tion Orehestra, conducted by Henry Defosse,

In the interval at 8.3, News and Gramo-
phone Records, 9.30, News. 9.35, Dance
Refrains.  9.65, News.

ATHLONE

725 ke'/s, 413 metres; 60 kW. Relayed by
Dublin, 1,328 kc/s, 217 metres; and Cork,
1,337 ke /s, 224.4 metres.—1.0 to 2.0 p.m., Pro-
gramme arranged by  the International
Broadeasting Company  (Ireland), Ltd.
(Items subject: to alteration.) 1.0, Coneert
of Dance Music: Daneing Butterfly; Shutfle
off to Buffalo; Foxtrot Medley, Le million;

Looking Forward; Morning, Noon and
tht'; We're  all  alone;  Hustlin®  and
bustlin®; What have we got to lose? 1.30,

Concert of Dance Music: The River's takin’
eare of me; My Moonlight Madobna; I guess
' have to change wy plans; The Night is

TreWirelessWorllal

TITTTTTT

( NYTHG
RC) ./rlﬂ

NOVEMBER

il

THE FIFTH

(Vivaldi); Concerto grosso in D Minor for
sString Orchestra (Handel); Suite in D for
Viola da Gamba and String Orchestra (Caix
d'Herveloia); Eine kleine Nachtmusik—
Serenade for String Orchestra  (Mozart).
8.0, An Epoch in Dance Tunes—the Post
War Years. 9.0, News, 9.35, Weather.
10.0, Programme irom Langenberg. 11.0
(approx.), Close Down.

BERLIN

FUNKSTUNDF. 718 ke e, 4105 metrea: 13

gone, 145, Dance Music: Let's eall it a  kW. Relayed by Zeesen, DJC, DJA, DJD,
Day; Don't blame me: | can't remember; DJB, and DJE (See Short-wave List).
Divie Doorway, 8.30, Time Signal, 8,31, Tl 10.30 am., See Leipaig. 11.0, Coneert, re-
Station  Oreliestra.  8.45, The Serenaders' layved from.Braslau. 1.0 p.m,, Interval. 1.30,
Vocal Quartet. 9.0, Lveryman—-Mordity The Morning Star of  Wittenherg—a Por-
Play produced by the Gate Theatre, with  trait of Luther's  Wife, Catherine  von
the Station Orchestra and a Voeal Guuriet, Bora  (Lisa  Schultze-Kunstmanu). 2,15,
10.30, The Station Orchestra.  10.45, Pipe To-day's Watchword. 220 to 2.30, Pro-
and  Fiddle ic. 11.0, Time, News, Hramme trpm AMumch. 2.50, Talk :
Weather, :and Close Down. Curiosities ol Berlin. 3.0, Concert by the
Berlin Kampfbund Orchestra, conducted hy

BARCELONA 'l'lrich \llleslrzleu{lll. («}.0,_ ('uncv‘rl lt|yil.h-~ .u.:uﬁh--
EAJ1, 850 kc's, 349.6 metres; 8 k\V. mrg Male Voice Choir, conducted by alter
p.m.,' (;r;m,(,l,h";,,, Musie.  In the int Rabl, reluyed from Magdehurg. 4.20, Orches-
at 130, Theatre Notes, 2.0, Trio Coneert. tral Concert (contd.). 5.0, To-duy's Wateh-
3.0, Programme for Hospitals and other Word. 85, Humorous l]‘"%“'"}"‘f‘;ll 5i25.
Benevolent  lustitutions, with  Gramophone  Concert of = Eightecuth  Century  Chamber
Records. 4.0 to 5.0, Interval, 5.0, Agricul- Mwsic. 6.30, Radio Sequence. 6.50, Sports
tural Talk and Gramophone Records. 6.0, Notes. 7.5, Concert by 'th:.- Berlin Station
Concert by the Radio Orchestra. 6.30, Song  Orchestra, ‘conducted by Clemens  Sehmal.
Recital by Ensebi Carususin (Tenor). 7.0, stieh. 9.0, W eirner and News, tollowed by
Concert by the Radio Orchestra; Soloist, Pance Music on Gramophone Records, 1
Junetie Bergman (Songs). 8.0, Dance Music #n interval at 100, Topical Talk. 12 Mid-
retayed from Hollywood Bar. 9.0, Gramo. MEht (approx.), Cloxe Down.
phone Music. 10.45, Chess Lesson, 11,0 (ap- BERNE.—-See Sch ischer Land d
Ty (L SIS, . BEROMUNSTER. — Sce  Schweizerischer
BASLE.. Sce Sch ischer Land d Landk der.

BERLIN BODEN.—See Stockholm.

DEUTSCHLANDSENDER (REICHS- BODO.—See Oslo.

SENDER), 183.5 k¢ s, 1,635 metres; 60 kW,

—5.15 a.m,, (yomastics, 530, To-day's
Motto,  5.35, rert from Hame
burg. 7.0, Agricnltnrd  Programme. 7.5,
Chimes  and  Religious  Programme, 9.5,
Weather.  10.0, Helmut Wegener reads trom
10.15, Weather. 10.30,

Orchestral Concert, con.

- Rink: Overture, An mein

(Ailhout); Selection from The

L
Maid from the Black Forest (Jessel); Glow
Worm  ldyll (Lincke); Tatiana  (Lindsay) ;
Kirsehbliitentest  (Dicker); Paraphrase on
the Song, Aus der Jugendzeit (Fricdemann)

Intermezzo,  Sefira  (Niede);  Slav-Rhapsody
No. 2 (Friedemann); Harlander Marseh
(P~chorr). 11.85, 'Fime Xignal. 12 Noon,
Part  Reluy of  a Coneert  from  Ham.
burg. 1.0 p.m, Hunting Stories, 1.30,
The Watchword.  1.35, Programme for
Young People. 2.0, Songs for Children,
2.30, Rurul Programme—>Music and Poems,

8.35, Part Relay of a Concert from Munich.
4.15, Report of the International Footbhall
Mateh, Germany v, Norway. 5.0, The
Watchword. 8.5, Concert by the Regens-
burg Cathedral Choir, conducted by Dr,
Schrems. 6.0, An Interview with Godfried
Rooms, the Flemish Anthor. 6.10, Inter-
jude on Gramophone Records. .30, A
Family Council—8hort Ragdio Play (Edith
sriksen). 6.50, Sports Notes, 7.0, Conecert
by the Cologne Chamber Orchestra, con-
ducted by Hermann Abendroth. Soloist:
Karl Schwamberger (Viola da Gamba).
Concerto in A Minor for String Orchestra

BRATISLAVA

1,073 k¢/s, 279.5 metres; 14 kKW.-3.0 pm,,
Concert by the Station Orchest conducted
by Dyk. 4.30, Russian Concert, relayed from
Kosice, 1,022 kc/s, 393 metres. 6.0, Nee
Prague. 6.5, Reading. 6.25, Sece Prague. 7.10,
I'rogranune  to  be  announced, 8.0, Sce
Prague, 10.0 (approx.), Clos¢ Down.

BREMEN.—5ce Hamburg,

BRESLAU
923 kc/s, 325 metres; G0 kW. Relayed by
Gleiwitz, 1,185 kc's, 253.1 metres.——10.30
a.m., See Leipzig. 11.5, Orchestral Concert,
conducted by Max Kiiden. 1.0 p.m., News,
1.5, Agricultural Notes. 1.20, Talk: Thun-
dery Weather and Long Distance Wircless
Reception.  1.35, Reading (Kleemann). 2.0,
Programame for  Children. 2.30, Talk:
To-duy's Watchword,  2.35, Reading. 3.0,
Coneert by  the  Silesian _ Philharmonie
Orchestra, conducted by Rizchka, 3.55,
Sonata  (Schubert) for  Pianoforte and
'Cello, by Otto Becker  and Cort
Becker. aY's Watchword.  4.35,
1 Philbarmonic Orches-
conducted by Rischka. 5.45, Talk
Women. 6.5, Radio Report on the
Second Iialf of the International Foot.
ball Match, Germany v, Norway, relayed
from Magdeburg. 6.35, Weather. 6.40 (ap-
prox.), Reading (Nchimmel-Falkenau), 7.0,
Request Concert by the Station Orchestra,
conducted by Rischka, In an interval at
8.0, Talk: Germany and the Treaty of Ver-

9.30, 'Time und News., 10.0, See

11.0 (approx.), Close Down.

BRNO
878 ko/s, 342 wmetres; 35 KW.—2.0 p.m,
Sehwanda  the Piper—Opera (Weinberger),
ielayed from the National Theatre.  4.30,
Radio Report. 4.45, Grainophone Musie, 6.0,
German  Transmission: Village Band Con.
cert. 6.0, See Prague. 6.5, Accordion Xolos,
6.25, nee Prague. 7.10, Popular Baud Concert.
8.0, Nee Prague. 1.0 (approx.), Ulose Down.

BRUSSELS (No. 1)

I.N.R., 589 kc s, 509.2 metres; 15 kW.—
11.0 a.m,, Concert by the Small Station
Orchestra. 12 Noon, Concert by the Station
Symphony Orchesera, 1.0 p.m,, Le Journal
Parlé. 110, Orch 'al Coneert, conducted
by André Felleman, relayed from the Grand
Hotel, Antwerp. 6.0, Dance Music, relayed
from the St, Sauvenr Palais de Danse.  5.30
Gapprox.). Foothall Results.  6.10, Piano-
jorte Reecital.  6.40, Programme for Children,
7.0, Gramophone Music.  7.15, Religions
Address. 7,30, Le Journal DParlé.  8.30,
Concert by the Radio Orchestra. 8.45, Read-
ing of the Love Poems of Bandelaire, Ver-
Liine, Francis Jammes and Paul ¥ort, 9.0,
Orchestral Coneert (eontd). 10,0, Le Journal

Pavlé.

BRUSSELS (No. 2)
N.I.R., 887 ke s, 338.2 metres; 15 k\W. Pro-
gramme in Flemish.-—-10.0 a.m., Concert hy
the Small Station Ovchestra, conducted by
Leemans, 11,0, Gramophone Concert. 1.0
p-m,, Le Journal Parlé. 1,10, Concert hy the
Station Symphony Orchestra, condneted by
Kumps. 5.0, Concert by the Radio Orchestra,
condneted by Clarles Walpot, 530 (ap-
Prox.), Sports Notes, 6.0, Gramophone
Music. 6,15, Concert by the Small Station
Oretiestra, conducted by Leemans, 7.15, Re-
ligious  Address, 7.30, l.e Journal Parlé,
7.55, Talk on Mnsic. 8.0, Coneert by the Sta-
tion  Xymphony  Orchestra, conducted by
Kwmnps, Iy the interval at 8.45, Reading of
Religions IPoetry.  10.0, Le Journal Parlé,

BUCHAREST

760 kc's, 394.7 metres; 12 kW.—12.15 p.m.,
Light Music on Gramophone Records. 3.0,
Prograutime for Peasants. 4.0, Light Musie
by the Jean Mareo Orchestra.  In the in-
terval at 5.0, Radio Jonrmal. 6.0, Educa-
tional Programme. 6.40, Gramophone Music,
6.45, Review of the Week. 7.0, Recital of
R. Strauss, Wolf and Reger Songs by Mme.
Rosl Radulesen, 7.20, Concert by the Station

sailles.
Munich.

Orchestra, In the interval at 8.0, 'Talk,
8.45, Radio Journal,

BUDAPEST
545 kc's, 550.5 metres; 18.5 kW, Also re-

Liyed on 840 metres from 7.15 p.m. till Close
Down.—8,15 a.m., News, 9.0, Protestant
vice, 10.0, Catholic Service. 11.15, Time
Weather. 11,20, Coucert by the Karl Bura
Cigany Band. 1.0 p.m., Gramophone Music.
2.0, Agricultural Talk. 38.30, Talk., 4.40,
Variety Concert, relayed from the Academy
of Music. 6.45, Reading. 7.15, Concert of
Favourite Operetta Music. 8.15, Sports
Notes and Ridcing Results. 9.0, News, 9.15,
Music by the Guttenherg Dance Band and
the Lajos Veres C(iginy Baund. with Hun.
garian Folk Songs by Paul Kalmar, relayed
from the Café Ostende.

CASSEL.—See Frankfurt,
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COPENHAGEN
1,067 ke /8, 281 metres; 0.75 kW. Relayed by
Kalundborg, 260 ke/s, 1,153.8 metres; and
Skamlebaek, oxy, 31.51 metres.—11.0,
Town Hall Clhimes. 11.2, Concert from
the State Broadcasting Building—The Radio
Orchestra, conducted by Launy Grondahl, 12
NQOII, Talk in English: Stndent Life in Cam-
bridge. 12.20 p.m,, Talk in German. German
Drama of the Pre-War Period. 12.40, Talk in
French: André Lichtenberger—tite  Child
Psychologist, 1.0, Accordion Reeital. 1.25,
Gramophone Records of Popular Music. 1.55,
Prograinme for Children. 2.25, First Act of
Mignon—Opera (Thomas). from the State
Broadeasting Building. 4.0, Divine Service
Relay. §.20 (from the Odense Studio), Talk.
5.50, Weather and News, 6,15, Time Signal.

6.30, Talk: Young People and Filins, 7.0,
Town Hall Chimes, 7.2, The Hansen Family
—Himorous Episode (Jens Locher), 74

Concert by the Station Orchestra, conducte
by Launy Grindalhl. 7.48, Pictures of Every-
day Life—a Visit to a Ballet School. 8.15,
Concert (contd.). 8.40, News, 8.50, Concert
(contd.). 9.15, Italian 'Ccllo Music of the
Fighteenth Century. 9.30, Concert (contd.).
10.0, Dance Music {rom the Wivex Restau-
rant. In the interval at 11.0, Town Halil
Chimes, 11.30 (approx.), Close Down.

CORK.—Sce Athione,

CRACOW

059 kc/s, 312.8 metres: 1.5 kW.—6.0 p.m.,
News, 6.5, Aliscellaneons Items and An-
nouneewments, 6,15, Talk: Student Life in
Past Centuries.  6.30, See Warsaw. 6.45,
Programme  Announcements. 8.15, Humor-
ons Programme, relayed from Lwow, 788
kc/s, 381 metres. 9.15, Sports Notes. 9.25,
See Warsaw. 10.30 (approx.), Close Down.

DANZIG.—Sce Heilsberg.
DRESDEN.-See Leipzig.

FECAMP
1,328 kc's, 225.9 metres; 10 kKW.—11.0 a.m.
till 12 Noon, Programmme jn Knglish by the
1.B.C. 11.0, Happy Honr, Part I, Orchestral
Coneert: Signature Tune; Waltz, The Blue
Dannbe (Jol. Strauss); Pizzicato from Sylvia
(Delibes)y; Song, Pretty One (Stranss); At
the Convent Gate (Sherwood); Down in the

Forest  (Landon  Renald);  Vielin  Solo.
Moment musical (Sehubert); Bells across
the Meadow (Ketelbey) s Humoresque

(Dvorak). Part 1i, Organ Recital: Jsn't it
heavenly? (Hambarg); In a Chinese Temple
Garden  (Ketelbey):  Londonderry  Air
(rraditional) ; There's Something abont a
Soldier (Gay): Spirit of America (Zamec-
nik); My Moonlight Madonna (Fibich);
Serenade  (Drigo); Ding. Dong, Ding (Har-
greaves); Signature Tune, 12 Noon, Pro-
gramuie in Frpech, 2.0 to 7.30 p.m., I'ro-
gramme in English by the 1.B.C, 2.0, The
Musterole Broadeast. Some Old Favourites,
inclwding: Put on yomr Od Grey Bonnet;
1I'm talling in Love with Soweone; Smile for
me; Selection from Love me To-night ; Sweet-
hearts for Ever; Ceeilia; The Song of Songs;
Canadian Capers; You'll get by; Selection
from Sally. 230, The Downham Estates
Concert : Signature Tune; Let's all be Happy
Together; Martial Moments (arr. Winter);
Love is the Sweetest Thing; Xylophone
solo, Selection from Carmen (Bizet); Waitz,
The Biue Danube (Joh. Striuss); Accor-
dion Solo, Tme Skaters® Waltz (Waldtenfel) ;
Stiandehen. (Heyken There's Something
about a Soldicr (Gay): Selection from Noel
Coward’s Cavalcade, 3.0, Gramophone Con-
cert: Washington Post March (Sousa); Put-
ting it on (Boswell); Tango, Dawn in Mont-
martre (Demare): Organ Rolo, Valse poudrée
(Popy); The Doll's Song, from The Tales of
Hoffmann (Offenbach);  Pianoforte  Solo,
Dancing Butterfly (Petkere); Veterans of
Variety; Grieg Potpourri (arr. Urhach). 3.30,
Orchestral  Coneert: Southern Rbhapsody
(Hosmer) ; Pianoforte Solo, The Birth of the
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Blues (Henderson); Her First Dancc (Hcey-
kens); Selection from Give me a Ring
(Broones); Pianoforte Solo, My Heart stood
still (Rodgers); She's Everybody's Sweet-
heart now (Hargreaves); Romance (Ldhr);
Love and Life in Vienna (Renard). 4.0,
Judge Rutherford's Address. 4.15, The
1.1B.C. Nursery Corner: Birthday Greetings.

4.30, The I.B.C, Nursery Coruner (contd.).
5.0, Broadcast of Dance Music: Siguatnre
Tune; Try a Little Tendernss; My Own
(Little); A Girl like XNina (Abraham);
Tony's Wife (Adamson) ; Seleetion
from Dinner at Eight (Ficlds) ;
Signature Tunc; Try Y Little
Tenderness, 5.15, Some Requests from Nor-
wich Radio Friends: Waltz Song from La

Bohéme ('uccini); Selection from The Desert
Song (Romberg); Intermezzo from Cavalleria
rusticana  (Maseagni); Nelection from The
Merry Widow (Leluir). 5.30, Light Music:
Who do you think you are? (Heymamm);
Play of Butterflies (Heykens); Solitario
Tango (Burb); Rosa Mia (Guizar), 5.45,
Concert of hance Music: It’s the Talk of the
Town; Oh! Johanna; Mary Rose; Senti-
mental Gentleman from Georgia. 6.0, Bognor
Regis Broadeast : Neleetion from The Song
of Nongs (Moya); War Mareh of the Priests
(Mendelssohin); The Skaters® Waltz (Wald-
teunfel) ; Snowball (Carmichael); My Ain Folk
(Mills); Dear, dear, from Bitter Swedt
(Coward). 6.30, Concert of Old Favourites:
A Smoking Concert; At the 0ld Pig and
Whistle (Butler); Widdecombe Fair; My
0Old Duteh (Chevalier); Love's Old Sweet
Rong (Molloy); When Father papcered the
Parlour; Lily of Laguna (Stuart); A Sinoking
Concert. 7.0, Military Music: Jolly Fellows
(Vollstedt); In a Clock Store (Orth); The
Teddy Bears' Pienic (Bratton); Berceuse
(Lacéme); The Ilunt in the Blaek Forest
(Voelker); Birthday Serenade (Lincke);
Down South (Myddleton); Victoria Marel
(Blon). 7.30, Programme in French. 9.0 till
Close Down, Programme in English hy the
1.B.C. 9.0, Concert of Dance Music: Signa-
ture Tune, Happy Feet; I'il take an Option
on you; Let's call it a Day; Forever; Egypt;
'Twixt the Devil and the Deep Blue Sea;
-Mademoiselle; Villa; It's not a Secret any
more; Nignature Tune, Happy Feet, 9.30,
Talkiec Time. Tunes from the Talkies: Sig-
nature Tune, Sittin' in the Dark; Selection
from This Week of Grace (Parr-Davies); A
Glass of Golden Bubbles (Strauss); I've
found the Right Girl (Lupino); Why has a
Cow got Four Legs? (Ellis); But for you
(Hollander) ; In the Park in Paree (Woods);
Selection from College Humour (Coslow);
Smilin’ through (Penn); Signature Tune. 10.0,
Qrchestml Concert: Rakoczy March (Ber-
lioz); Song, Whither (Schubert); Dance of
the Sylphs (Berlioz); The Witches’ Ride
(Puccini); Violin Solo.: Air on the G String
(Bach); Concert Waltz in D (Glazunov); O
Star of KEve (Wagner); Mozart Potpourri
(arr. Urbach), 10.30, Concert of Dance
Music: In the Valley of the Moon; Down
the old Ox Road; Moonstruck; Let the
World go drifting by; There’s a Cabin in the
Pines; Dancing Butterfly; Moths around the
Candle Flame; If you'll say * Yes,” Chérie;
Hold me. 11.0, Broadcast of Dance Music:
Eorty-second_ Street (Warren); Morning,
Noon and Night; Oh! Johanna (Lawrence) ;
Snowball (Carmichael); Cecilia Mia (Fron-
tela); Louisville Lady (Ilill); Selection from
Dinner at Eight (Fields); Solitario (Burli);
Goodnight, Little Girl of my Dreams
(Tobias); Signature Tune, Happy Days are
here again. 11.30, Concert by the 1.B.C.
(Ireland), Ltd.: Signature Tune, Come Back
to Erin; Pride of thc Wolferinés (Sousa);
Selection from The Chocolate Soldier (0.
Straus); Son.g, Fairy Tuales of Ireland
(Coates); I kiss your Lips (Rudolphe); The
\_Ialley of the Poppies (Anclitfe); The Lass
from County Mayo (Browne); Egyptian
Serenade, Amina (Lincke); Selection from
The Flower of Hawaii (Abraham) ; Signatnre
Tune, Come back to Erin. 12.5 a.m. (Mon-
day), The 1.B.C. Late News Bulletin in Eng-
lish. 1210 (approx.), Club Concert for Ayr
and Prestwick Listeners: Part I, Vocal Con-
cert : Signature Tune, The Chum Song; Or-
chestra: Meg Merrilies (arr, Diack); Duncan
Gray (Traditional); Song, Bonnie Wee Thing
(Fox); Orchestra: The Foula Reel (Tradi-
tional); Ye Banks and. Braes (Traditional).
Part 11, Dance Music: Experiment ; Shadows
on the Swannee; How could we he wrong;
The Last Round Up; The Wedding of Mickey
Mouse; Lay your Head on my Shoulder;
Adios Goodbye; Don't hlame me. 1.0, Dance
Music: Signature Tune, The Bells of Nor-
mandy; Look what you've done; Isn't this a
Night for Love?; What a Perfect Combina-
tion; I bring a Song; With you here and me
here; You're an Old Smoothie; Hold your
Man; Sing Another Line; Ding, Dong, Ding;
Trouble in Paradise; Blue Cloud; Lover's
Lane; I'll show you off; I've got to pass your
House; Supdown in_a Little Green Holiow;
Avalon; Signature Tume. 2.0, I.B.C. Good-
night Melody and Close Down,

FLENSBURG.—See Hamburg.
FLORENCE.—Sce Turin,

FRANKFURT
1,157 ke's, 259.3 metres; 17 kW. Relayed hy
Cassel and Trier, 1,157 kc/s, 259.3 metres.
—10.30 a.m,, See Leipzig. 11.0, Programme
to be announced. 11.20, Orchestral Concert,
eonducted by Wilde: Florentine March
(Fucik) ; Waltz, Wiener G'muath (Schram-
mel); Ihr erster Tanz (Heykens); Slav Rhap-
sody No. 2 (Friedemann); Two Polkas: (a)
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Fenerfest (Jos. Strauss), (b) Tik~Tnl£ (Joh. 7.55, Concert of Musical Conmiedy Music.
Strauss); Mareh, Strassenlimmel (Ber- The Station Orehestra. condueted by Nico

nards). 12,15 p.m,, Gramophone Concert. 1.5,

Programme arranged by the Wiesbhaden
Poard of Agrienlture. 1.15, Rural Pro-
gramme. 1.35, See Langenberg. 2.30, Pro-

gramme to be announced. 3.0, See Langen-
herg. 4.15, Sec Berlin (Deutschiandsender).
5.0, Rudio Report: The Kalkheim Furuiture
Iudustry. 5.30, Variety Programme. 6.0,
Sports Notes. 6,10, Talk by a Former Chief
of the Intelligence Department. 6.30, Talk :
Village Librarics. 7.0 to 9.0, See Stuttgart.
9.0, Time and News. 9,20, See Stuttgart.
9.30, Local News, 9.40 to 11.0, See Langen-
berg. 11.0, Concert of Light Music on
Gramophone Records. 1,0 a.m. (Monday),
Close Down,

FREDRIKSSTAD.—See Oslo.
FREIBURG.—Scc Stuttgart.

GENEVA.—Sce Radio-Suisse Romande.
GENOA.—Sec Turin.

GLEIWITZ.—Sce Breslau.
GOTEBORG.—S5ce Stockholm.

GRAZ. -Sce Vienna,

HAMAR.—Nee 0Oslo.

HAMBURG

806 kc/s, 372 metres; 1.5 kW. Relayed by
Bremen, 1,112 kc/s, 269.8 metres; Flensburg
and Hanover, 1,319 kc¢/s, 227.4 metres; and
Kiel, 1,292 kc/s, 232.2 metres.—10.30 a.m.,
See Leipzig. 11.0, Concert by the Small
Station Orchestra, conducted by Gerhard
Maasz., In the interval at 11.55, Time and
Weather, 1.0 p.m., Programme for Children,
2.0, Concert of Modern Italian Chamber
Music by the Hamburg Wind Instrument
Quintet. 2.50, See Berlin (Funkstunde).
3.15, Wind Ilnstrument Concert. 4.45, Read-

ing from the Works of Karl Maertin, 5.5,
Programme in North German Dialect. 6.5,
Timm-Kréger Programme. 6.35, Sports

7.0, Concert of Waltz
and Operetta Music. In the interval, News.
9.0, News, 9,20, Review of the Week. 9.35,
Programme from Berlin (Funkstunde). 12
Midnight, Close Down.

HANOVER.-Sece Hamburg.

HEILSBERG

1,085 kc/s, 276.5 metres; 60 kW. Relayed
by Danzig. 671 kc/s, 447.1 metres.—10.30 a.m,
(from Danzig), Recital of Songs by Heinz
Marten (Tenor). 11.0, Concert by the
Konigsberg Opera IHouse Orchestra, con-
ducted by Wolfgang Briickner. Overture,
Ariadine (Brambach); Musik am Abend
(Graener);  Selection from Don Carlos
(Verdi); Russian Rhapsody (Bérschel);
Waltz, Kiinstlerleben (Joh. Strauss); Ballet
Suite (Popy); Trimmphal March from Aida
(Verdi). 1.0 p.m., Programme to be an-
nounced. 2.0, A Radio Sequence. 2.15,
Coneert by the Small Station Orchestra, con-
ducted hy Kugen Wilcken. 4.15, See Berlin
(Deutschiandsender). 5.0, Talk. 5.20, Cham-
ber Musie for Wind Instruments, 5.55, Talk.
6.0, Concert of Music by East Prussian Com-
posers., Soloists: Charlotte Bonsa-Pirassby
(Soprano), Kurt Dombrowsky (Violin) and
Kurl Niuke (Pianoforte). Andante from the
Sonata in X Minor Op. 52 for Violin and
Pianoforte (Max  Laurischkus); Songs
(Noetel): (a) Klange, (b) Kleines Bild, (c)
Nacht, (d) Ernste Stunde; Songs (Friedrich
Welter: (a) Sie gedenkt des fernen Gatten,
{b) Der Nengierige, (¢) Drei Laub auf einer
Linde (d) Elegie bei der Betrachtung eincs
Kindes, (e) Kinderlied; Capriecio Concert-
ante (Laurischkus) for Violin and Piano-
forte. 6.45, Sports Notes. 7.0, Bunter Abend.
9.0, News. 9.15 (approx.), Dance Music from
Berlin (Funkstunde). 11.0 (approx.), Close

Down.
HILVERSUM

1,013 kc/s, 296.1 metres; 7 kW up to 5.40
p-m.,, and 20 kW from 5.40 p.m.—8.40 to
11.40 a.m., Programmc of the Workers' Radio
Society (V.A.R.A.). 8.40, Pigeon Flying and
Football Notes. 8.43, Horticultural 'Talk.
9.10, Orchestral Concert, conducted by de
Groot.  10.0, Recitation. 10.20, Concert
(contd.). Soloists:  Gertrud — Wertheim
(Cymbal), Wiggellaar (Violin), and Sjouwer-
man (Flute). 1110, Address. 11.40 to 4.40
p-m., Programme of the General Broadcast-
ing Society (A.V.R.0.). 11.40, Time Signal.
11.41, Concert by Paul Godwin and his
Quintet. 12,55 p.m., Gramophone Records.
1.40, Weekly Book Talk. 2.10, Concert
relayed from the Concertgebouw, Amster-
dam. The Concertgehouw Orchestra con-
dueted by Clements Krauss, Soloist :
Nathan Milstein (Violin), Prelude to The
Mastersingers (Wagner); Violin Concerto
(Tchaikovsky); Ballet Music from Schlag-
dhers (R. Strauss). 3.40, Talk: Bernard
Shaw’s C@sar and Cleopatra. 4.0, Gramo-
phone Records and Sports Notes. 4.40,
V.A.R.A. Programme for Children. 5.40 to
7.40, Programme of the Liberal Protestant
Radio Society (V.P.R.0.). 5.40, Talk. 6.25,
Divine Service, relayed from a Church in
Beverwyk. 7.40 till Close Down, A.V.R.O.
Programme. 7.40, Time Signal. 7.41, News,

Notes and Weather.

Treep. Soloists: Grethe
Hogenbirk  (Sopranu), Lia TFuldaner (So-
prane}, lenk Viskil (Tenor), and Willem
Schansman (Tenor). 9.10, Recitation, 9.30,
Concert by the Station Orchestra, condueted
by Nico Treep. 10.40, Gramophone Music.
11.40 (approx.), Close Down,

HORBY.—See Stockhoim.

HUIZEN

160 ke 's, 1,875 metres; 7 KW. until 3.40
p.m. Tran-mitted from Kootwijk on 50 kW
from 3.40 p.m.—8.10 a.m., Religious Pro-
graimme  of the Catholic Radio Society
(K.R.0.). 9.10, Programme of the Christian
Radio Nociety (N.C.R.V.). 9,10, ~acred
Music. 10.0, Divine Serviee from a Lutheran
Chureh in Amsterdam. 11.55 to 4.40 p.m.,
K.R.O. Programme. 11,55 a.m., Concert by
the K.R.O. Orchestra. 12.40 p.m., Talk. 1.0,
Coneert (contd.). 1.50, Book Review. 2.10,
Coneert by the K.R.O. Boys, conducted hy
Lustenhouwer.  2.40, Concert by the K.R.O.
oys, conducted hy Lustenhouwer. 3.40,
Programme for lovalids. 4,40 to 7.25,
N.C.R.V. Programune. 4.40, Organ Recital
by Verketke. 5.10, Divine Serviee Relay.
6.40, Divine Scrvice. 7.25 till Close Down,
K.1.O. Programme. 7.25, Xports Notes.
7.30, Talk. 7.50, Gramophone Music. 7.55,
Concert by the K.R.O. Orchestra. In the
intervals at 8.40, News and (iramophone
Musice, and ut 9.55, News. 10.20, Epilogune.
10,40 (approx.), Close Down.

INNSBRUCK.—%ee Vienna.

JUAN LES PINS

1,205 kc/s, 249 metres; 0.5 KW.—-8.0 p.m.,,

Weijnschenk-

Sports Notes and Amiusement Guide. 8.15,
Radio Concert. , In an interval at 8.45,
News. 10.0, Request Half-Hour. 10.30 tifl

Close Down, Programme in English by the
LLB.C.  10.30, Vauriety Concert: Melodious
Memories  (arr. Finck); Sketch: John
Henry's Night Out (Henry); Xylophone
Solo: The Skater's Waltz (Waldteufel) ;
Song: If you were the only Girl in the
World (Ayer:) Piuno Accordion Band: (oal
Black Mammy (St. Helier); Song: 1 give
my Heart, from The Dubarry (Millécker-
Mackeben); Tales from the Vienna Woods
(Joh. Strauss). 11.0, Light Orchestral Con-
cert: Selection from The Maid of the Moun-
tains  (Fraser-Simson); Wedding Dance
Waltz (Lincke); Uncle Pete (Jones); Play,
Fiddle, Play (Lawrence); The Druid's
Prayer (Joyt¢e); Navoy Irish Medley (arr.
Somers); Jollity on the Mountains . (Fé-
tras). 11.30, Military Band Concert: March
Medley (Charlie); A Merry Hunting Day
(Partridge); Danse des Echarpes and Scéne
d'amour from La Source (Delibgs); Carry
on (Dundas); ElI Abanico (Javaloyes);
Parade of the Tin Soldiers (Jessel); March,
Old Comrades (Teike). 12.0 Midnight, Dance
Music: Moon Song; Waltzing in a Dream;
‘Drifting down the Shalimar; 1 can't write
the Words; 1 can't remember; Love is the
Swectest Thing; Ilarlem Fuss; Let's all
dance the Polka; In the Valley of the
Moon; I'll sec you in the Morning; Maybe
I love you foo much; The Lady 1 love;

The OId Spinning Wheel; Hold me; It's
within  your Power; Let's put out the
Lights.. 1.0 a.m. (Monday), 1.B.C. Good-

night Melody and Close Down,
KALUNDBORG.—See Copenhagen.
KIEL.—See Hamburg.
KLAGENFURT.—fce Vienna.
KOSICE.—See Prague.

LANGENBERG

635 ke 's, 473 metres; G0 kW.—10.30 a.m., See
Leipzig. 11.0, Sce Frankfurt, 12.15 p.m.,
Gramophone Records of Anecdotes and
Jokes. In the interval at 1.0, Talk:
The Watchword. 1.35, Programme for
Children.  2.30, Trio No. 5 in G for Violin
’Cello and Pianoforte (Haydn)., 2.40, Talk
for Parents and Children. 3.0, Concert
by the Chamher Quintet. 4.0, Talk:
The Watchword. 4.5, Concert hy the
Station Orchestra, conducted hy Busch-
kdtter and the Station Chamber Choir,
conducted hy Breuer, 5.0, A Flying Visit.
§.15, Light Music: Serenade (Widor); Scot-
tish Songs for Soprano, Pianoforte, Violin
and ‘Cello (Becthoven). 5.35, Reading: Der
junge Luther (Will Vesper). 6.0, llumorous

Programme with Musical Interludes. 6.45,
Sports Notes. 7.0, Nee Stuttgart. 9.0,
See Frankfurt, 9.20, Nee Stuttgart. 9.30,
News, Weather and Sports Notes,  9.40,

Serenade and Danec Music. 11.0, Sfee Frank-
furt. 1.0 a.m., (Monday), Close Down.

LAUSANNE.—See¢ Radio-Suisse Romande,

LEIPZIG

770 kc/s, 389.6 metres; 120 kW. Relayed hy
Dresden, 941 kc/s, 319 metres.—10.30 a.m.,
Man singet mit Freuden vom Nieg—Cantata
(Bach), by the Municipal and Gewandhaus

Orchestra, the Choir of St. Thomas’, and
Soloists, 11.5, Concert Relay. 1.0 pm,,
Weather and Time. 1.5, Programme An-
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nouncements. 1.25, Agricultural Notes. 1.35,

Children and Animals before the Micro-
phone. 2.10, Radio Sequcuce. 2,30, The
Watchword. . . . 2.35, (hamber Music. 3.10,

Wind Instvument Coneert, from Erfurt, 4.15;
Sce Berlin (Deutschiandsender). 5.0, Read-
ing: Der Heciligenmaler (Al ‘Teichs). 5.20,
Popular Melodies af Yesterday, To-day, and
To-morrow, on Gramophone Records. In tlic
interval from 5.40 to 5.45, The Watchword.
6.30, Reading (Victor von Schetfel). 7.0, Con-
cert of Operetta Music by the Station Or-
chestra, condneted by Hilmar Weber. 9.0,
News. 915 (approx.), Programme to he an-
nouneed.  10.0, Danece Mnsic Relay. 110
(approx.), Close Down.

LINZ.—S¢e Vienna.

LUXEMBOURG

252 kc/s, 1,191 metres; 200 kW.—12 Noon,
Concert by the Station Orchestra, 1.0,
Gramophone Music. 7.0 till Close Down,
English Programme. 7.0, Symphony Music
on Gramophone Records. 7,50, Violin Con-
certo in D, Op. 35 (Tchaikovsky). 8.25, Talk
by Father Pierre Lhande on his Travels in
Southern India. 8.35, Concert hy the Stntipn
Orchestra, conducted by Pensis, In an in-
terval at 8,50, Ncws in French., 9.35, Sclee-
tion from The Maid of the Mountains
(Fraser-Simson), on Gramophone Records,
9.45, News in German. 9.55, Gramophone
Musie. 10.20, Dance Musie.

MADRID

ARANJUEZ (EAQ), 10,000 kc's, 30 metres;
20 k\W.—12 Midnight till Close Down, Iro-
gramnme in English by the I.B.C. Concert
by the International Broadeasting Company
(Ireland), Ltd. Signature Tune: Come
back to Erin; Smile, darn  yer, Smile
(RichY; Seleetion from The Land of Smiles
(Lehidir); The Blue Danube (Joh. Strauss);
Tiptoe through the Tulips (Dubin); Blues
1 love to sing (Ellington); Mama Inex
(Grenet); Flower of Hawaii (Abralam);
Beautiful Nice (Latorre); Signature Tune:
Come bhack to FErin. 12.30 a.m. (Monday),
1.B.(. Good-night Melody and (lose Down.

MADRID

EAJ7, 707 kc/'s, 424.3 metres; 2 kW.—11.30
a.m., Municipal Band Concert, relayed from
the Retiro. 2.0 p.m., Chimes, Time, Theatre
Notes and Popular Music. 4.0 to 7.0, In-
terval. 7.0, Chimes, Announccments, and
Dance Music, retayed from the Ritz lotel.

8.30 to 9.30, Interval. 9.30, Chimes and
Time. 9.35 (approx.), Varicty Programme.
12 Midnight, Chimes. 1.0 a.m. (Monday)

till Close Down, Programme in English by
the 1.B.C. Dance Music; 'Twixt the Devil
and the Deep Blue Sen; Swect Dreams
Pretty Lady; With you here and me here;
El Albanico; Sundown in a Little Green
Heollow; Light of Foot; It's Sunday down in
Caroline; 'Fis the Day; Si petitc; For ever
and for ever; From me to you; Remember
my Forgotten Man; Reflcetions in  the
Water; I'm playing with Fire; It’s Winter
again; Pettin’ in the Park. 2.0, 1.B.C. Good-
night Melody and Close Down,
MALMO.—sec Stockholm,

MILAN.—See Turin.

MORAVSKA-OSTRAVA

1,137 kc/s, 263.8 metres; 11 kW.—6.25 p.m.,
Sec Prague. 7.10, Concert hy the Station
Orchestra, conducted by Plichta: Polonaise
(Dvorik) ; Selection from The Tules of Hoff-
mann  (Offenbach); Humoresque (Nimicek);
Waltz (Sebestik); In the Harbour of Port
Said (Armandola); Polka (Tichy); Jubilee
March (Fuchs). 8.0, See Prague. 10.0 (ap-
prox.), Close Down.

MOSCOW

TRADES UNION; 230 kc/s, 1,304 metres;
100 kW. Relayed by Moscow, RWS59.—9.45
a.m, Talk in Swedish: Memories of an Old
Polshevist. 10.45, Weather. 1.0 p.m., Pro-
gramme in  English. 1.45, Weather. 2.0,
Educational Programme. 3.0, German Les-
son. 4.30, Concert. by Amateur Artists. 5.30,
Sextet Conecert of Russian Music, with Songs
and Gramophone Records. 8.0, News, 8.30,
Programime Announcements and Wireless
Notes. 8,65, Chimes from the Red Square.
9.5, Press Review. 10.0, Weather.

MOTALA.—See Stockholm.
MUHLACKER.—Sec Stuttgart,

MUNICH

563 kc/s, 533 metres; 60 kW. Relayced by
Augsburg and Kaiserslautern, 536 kc.s, 560
metres and Niirnberg, 1,256 kc/s, 239 metres.
—10.30 a.m., See Leipzig. 11.0, Concert from
the Feldherrnhalle. 12 Noon, Time, Weather

and Programine Announcemeints, 12,10 p.m,,
Agricultural Talk. 12.30, Music for Every-
body—Gramophone Concert.  1.30, Chess

Lesson. 2.0, The Watchword. 2.10, Concert
by the Baier lnstrumental Double Quartat.
2.30, Die Bremer Stadtmusikanten—Fairy
Play for Children. 3.0, A Description of the
St. Leonard Pitgrimage from the Pilgrimage
Church at Tolz. 3.20, Concert conducted by
Erich Kloss. 4.15, Sec Berlin (Deutschland-
sender). 5.0, The Watchword. 5.10, Organ
Recital.  5.40, A Radio Sequence. 6.0, ln-
strumental Concert. 6.35, A Peasant Wed.
ding—Radio Picture (Max Peinkofer). 7.15,
Weather and Sports Notes. 7.30, Concert of
Light Music by the Station Orchest Tit, CoNi-
ducted by Karl List. 9.0, Time and News,
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9.15 (approx.), Irogramme to be announeed.
10.0, Serenade hy the Station Schrammel
Ensemble. 11.0 (approx.), Close Down.
NAPLES.—See Rome.

NOTODDEN.—See Oslo,

OSLO
277 ke/s, 1,083 metres; 60 kW. Relayed by
Fredriksstad, 815 kc/s, 368.1 metres; Hamar,
522 ke/s, 574.7 metres; Notodden, 671 kc/s,

447.1 metres; Porsgrund, 662 kc/s, 453.1
metres, Rjukan, 671 kc/s, 447.1 metres,
and Jeloy, LCL.—9.15 a.m. Weather
and News, 920, Chimes. 9,30, Divine
Service, relayed from St. Saviour's
Chureh. 4.0 p.m., Coneert hy the Station
Orehestra. 5.0, Reading. 5.25, Talk. 5.45,

Quartet in ¥ minor, Op. 1 (Udbye), relayed
from Trondheim, 605 ke /s, 495.8 metres. 6.15,
Weather and News, 6.30, Soloist Programme.
6.40, Talk on ihe Play Lindelin (Jonas Lie).
7.0, Time Signal. 7.1, Lindelin—Play in One
Act (Jonas Lir). 8.0, A Journey with the
Microphone through FEast  Oslo. 8.40,
Weather and News. 9.0, Topical Talk. 9.15,
Concert hy the Vienna Sehrammel Quartet,
relayed from Bergen, 824 ke/s, 364 metres.
9.45, Dance Music on (irmmophone Records.
11.0 (approx.), Close Down.

OSTERSUND.—See Stockhoim.

PARIS

EIFFEL TOWER, Call FLE, 207.6 ke¢/s,
1,445.7 metres; 13 kW. Time Signals (on
2,650 metres) at 9.26 a.m. and 10.26 p.m.
(I'reliminary and 6-dot Signals).—12.30 p.m.,
Concert by the Jean 1hos Orchestra, In the
interval at 1.0, News and Press Review. 5.45,
Le Journal Parlé, 7.30, Gramophoune Concert.
9.0 (approx.), Closc Down.

PARIS

POSTE PARISIEN, 914 ke's, 328.2 metres;
60 kW.—10.30 a.m., Spons~ored (iramophone
Coucert.  11.0, Orchestral Concert. 12,15
p.m., Sponsored Concert of Music from Sound
Films. 12.45, Sponsored l'rogramme. 12.50,
Half-an-Hour of Pantasy by Paul Weil.- 1.30,
Sponsored  Gramophone (‘oncert, 2.0, Iu-
terval. 7.0, Le Jowrnal Parié. 7.5, Sports
Notes.  7.15, Extracts from Samson and
Delilah—Opera (Saint-Saéns), on Gramophone
Records. 7.30, Catholic Review. 8.0,
Gramophone Concert of Light Music. 8.30,
11 faut qu'une porte soit ouverte ou fermée

—Play (de Musset). 9.15, Concert, 10.30,
News.

PARIS
RADIO PARIS, Call GFR, 174 kc/s, 1,725
metres; 75 kW.—-7.45 a.m., Gramophone

Music. 8.0, Press Review and Weather, 8.30,
Physical Culture.  9.20, Advanced English
Lesson.  9.40, Elementary English  Lesson.
10.0, Elementary  Book-keeping  Lesson.
10.20, Advanced Book-keeping Lesson. 10.40,
Spanish Lesson. 12.0 Noon, Religious
Address. 12,20 p.m,, Sacred Music: Toecata
in A flat (de la Tombelle); Exnltate Deo;
Dialogue (Clérambault). 12.30, Gramophone
Conecert: Overture, Gwendoline (Chabrier);
Traum durch die Diimmerung (R, Stranss);

Selection from 11 Guaraney (Gomez); Hindu.

Song  (Rimsky-Korsakov); Kikimora (Lia-
dov); Piece in D (Busser); Nelection from
Scaramouche (Messager);  Selection  trom
A American in Paris ((’:ershwin); O pri-
mavera (Tirinde]li); Sunite carnavalesque
(Thowmeé); Auprés  de ma  blonde  (arr.
Chomel); Arabesque No. 1 (Dehnssy);
Manola (Liberad); Waltz, Trés jolie (Wald-
tenfel);  The Cockehafers' Tea  Party
(Noack); Nogent sur Marne (Paradis). In
the interval at 12.45, Press Review, News
and Weuther, 130, Gramophone Music.
2.0 to 2.30, Programme arranged by the
International  Broadeasting  Company  of
London : Concert of Dancr Music: Signature

Tune: UHappy Feet; From me to you;
Headin® for a Weddin'; True and Sincere
Love; Roll up the. Carpet: Mary Rose;
Dinner at Eight; Sentimental Gentleman
from Georgia; Sweet  Dreams, DPretty
Lady; Signature Tune: Happy Feet. 3.0

to 3.30, Programnme arranged by the Inter.
national Broadecasting Company: Orchestral
Concert.: March, Over There (Cohen); Selee-
tion (rom Cochiran Shows: Waltz, Eileen
Alannall  (Bonhenr); Selection from Ball
at the Savoy (Abraham): Vilia Intermezzo
from The Merry Widow (Lehdr). 3.30, Con.
cert.  4.15, Variety Coneert. 7.0, Concert
of Lizht Music, 8.0, Radio Paris Circus.
8.30, News, Sports Notes and Weather. 8.46,
Gramoplhone Musie. 9.0, Bloch de Chicago
—Comedy in Four Acta (Tristan Bernard)
relayed from the Madelcine Theatre. In
the interval, News.

PITTSBURGH

KDKA, 980 kc/s, 306 metres; 50 kW. Re-
layest by WBXK on 48.86 metres and 25.27
metres.—8.30 p.m., Anatobal’'s Cubans, from
New York. 9.0, True Railroad S8tories.
Morin Sizters, from New York,
Bervices.  10.30, Grand Hotel, from New
York. 11.0, Pathé News. 11,15, Wenther
und Sporta, 11,30, Huppy Felton's Orches-
tra. 11.45 to 2.45 a.m. (Monday), New York

Relay. 11,45, True Engineering Stories. 12
Midnight, Vincent Lopez Orchestra. 12.30,
Joe Penner. 1.0, Light Opera Nights. 2.0,
Gulf Meadliners. 2.30, Walter Winchell.
2.45, Marvellons Melodies. 3.0, Novelty
Orchestra, from New York.

PORSGRUND.—See Oslo,

PRAGUE

614 kc/s, 488.6 metres; 120 kW.—10.0 a.m,,
Pan—Symphonic Poem, Op. 43 (Novak), by
the Station Orchestra, econducted hy
Jeremiss, 11.0, Chimes. 11.6, News. 11.15,
Extracts from Friihlingsstiirme—Operetta
{Weinberger), relayed from the Upera House.
12,30 p.m., Agricultural Programme. 1.15 to
1.25, Social Report. 3.0, See Bratislava. 4.30,
Talk: In an Aeroplane over the Tatra
Mountains. 4.45, Gramophone Musie. 5.0,
German Transmission: Music Review.  8.20
(approx.), Der Rosze Dilgerfahrt—Oratorio
(Schumann). After the Programmme. News.
6.0, News. 6.5, Tehaikovsky Song Reeital hy
Lavrova-Demkova tor the Fortieth Anniver.
sary of the Composer's Death. 6.25, Talk
on the following Transmission. 6.40, A Hunt-
ing we well go—Literary and Musical Pro-
gramme. 7.10, See Brno. 8.0, Variety (on-
cert. 9.0, Time and News. 9.20, Dance Music.
10.0 (approx.), Close Down.

RADIO-SUISSE ROMANDE
SOTTENS, 743 ke/s, 403 metres; 25 kW.; and
Geneva, 400 kec/s, 749.9 metres,—8.55 a.m.
(from Lausanne), Chimes. 9.0 (froin Lau-
sanne), Protestunt Serviee, relayved from the
St. Laurent Church. 10.0 (from Lausanne).
Gramophone Concert.  11.30, News and
Weather. 11.40 (from Lausanne), Gramo-
phone Concert. 1.0 to 2.0 p.m,, Interval.
2.0 (from Lausanne), Concert by the Small
Station Orchestra. 3,0, Concert by the
1B.8.C. Wireless Military Band, relayed from
London. 4.0 to 5.0, Interval. 5.0 (from
Lausanne), Recital of Old ¥rench Songs by
Odette Jeanmonod. 5,30 (from Lausanne),
Pianoforte Recital by Aunne-Marie Jaccard:
Presto from the Italian Concerto (Bach);
Tie-toc choc (Couperin); Keossaise (Beet-
hoven); Leggierezza (Liszt); (inomenreigen
(Liszt) ; Fileuses pres  de Carantec
(Baton); Jardins sous la pluie (Debussy):
Impromptu (Fauré). 6.0 (from Lausanne),
Catholic Addrezs. 6.30 (from Lausanne),
Sports Notes. 7.0 (from Lausanne), Quintet
Concert: Quartet in I for Flute, Violin,
Viola and ’'Cello (Mozart); Variations and
Finale, Op. 51, for Flute, Violin, Viola, 'Cello
and Harp (Piern¢); Concerts royaux for
Violin, ‘Cello and Harp (Couperin); Suite
for Flute, Viola, 'Cello and Jiarp (d'Indy).
8.0, Concert by the Radio-Suisse Orchestra,
condueted by~ Lchenard. 9.0, News and
Weather. 9.10 (approx.), Report of the In-
ternational Iforse Racing at Geneva, followel
by a Report of the Final of the Ski-ing
Competition. 10.45 (approx.), Close Down.

RIGA

571 ke/s, 525.3 metres; 15 kW.—4.0 p.m,,

Orchestral Concert of Swedish and Nor-
wegian Music, econduclted by Parups. 5.0,
Agricultural Talk. 5.30 to 7.0, Bernhards

with Introductory Talk.
The Station Orchestra, condueted by Medins,
with Songs by Taliz= Matiss and Irma Kudnins.
In an interval at 6.0, Weather Report. 7.0,
News, 7.20, Songs and Duets. 7.35,
Orchestral Concert, conducted by Medins:
Overture, The Thieving Magpie (Rossini);
Selection from The Peavl Fishers (Bizet);
Potpourri (Schmalstich). 8.0, Weather and
News. 8.35, Dance Music on Gramophone
Records. 9.0, Danee Music by the Vlaseks
Orchestra, 10.0 (approx.), Close Down.

RJUKAN.—See Oslo.

ROME
Call 1RO, 680 kc/s, 441 metres; 50 KW. Re-
layed by Naples, 941 ke¢/s, 319 metres; Milan
(Vigentino), 662 kc's, 453.1 metres from
7.6 p.m.,, ond 2RO, 254 metres.- -10.0
to 11.0, See Turin. 11.30, Gramophone
Musie. 11.45 to 1.30 p.m. (approx.), See
Turin, In the interval at 1.0, Tine
and Annonncements, 3.0 (Naples), Pro-
gramnie for  Children, Weather amld
Hports Notes. 3.15, Gramophone Music
and Sports Notes. 4.0, Concert of Chamber

Valle Programnie,

Music by Maria Flori (Vielin), Saturno
Meletti (Baritone), Muaria Elena Cattani
(Soprano), and Noceti (Guitar). In the in.

terval at 5.0, Sports Notes. 5,30, Weather.
6.35 (approx.) to 6.30, Interval. 6.30, Sports
Notes, Dopolavoro Report and News. 7.0,
Time and Announcements. 7.30, Sports
Notes, 7.45, Chamber Music Concert by Ugo
Ajello ('Cello) and Emilio Livi (Tenor). 8.45
(approx.), Mattutino-Comedy in Onc Aet
(Fausto Maria Martini and Giulio Viola).
9.16 (approx.). Variety and Operetta Music.

Conductor: Bonavalonta. 10.0, Giornale

Radio.

SALZBURG.—See Vienna.

SCHWEIZERISCHER
LANDESSENDER

BEROMUNSTER, 653 ko/s, 459 metres; 60
kW.; Basle, 1,229 ko/s, 244.1 metres; and

BATTERY SET OWNERS!!

Over 27,000 London listeners are now enjoying
amazingly improved reception since discarding dry
batteries and joining our “ACCUMULATOR RENTAL
SERVICE" which keeps you continuously supplied
with either H.T. or LT. fully charged accumulators,
or both, by small monthly or quarterly
payments. No other H.T. supply can give you such
consistently perfect reception.

rental

Typical Example of our Charges
(Payable Monthly)

2 volt 120/60 ah. L.T. accumulator 4d. per week
120 volt 5,000 m.a. L.T. accumulator 1/2 per week
Therefore you need not buy any more dry batteries
or accumulators. This rental service keeps you continu-
ously supplied by regular and punctual exchanges to
your door anywhere within 15 miles of Charing Cross.

27,000 LONDON LISTENERS CAN'T
BE WRONG.

Why not join this economical accumulator rental service
and always have the power of an all-mains set with
battery set quality from your existing receiver ?

Send now for full particulars Dept. R., RADIO SERVICE

(London) Ltd., 105, Torriano Avenue, Camden Road, N.W.5.
’Phone : Gulliver 1091 (4 lines). ‘

PROOF!

INDISPUTABLE
SCIENTIFIC FACTS

prove my claim that

Mr.L.S. a.rareave
Managing Dl'recln:'
of Aerialite Ltd,

is the

WORLD'S BEST AERIAL

AS the current induced in an aerial depends upon the conductivity or
specific resistance of the metal forming the aerial, Aerialite’s
LEYEN$TRAND, which contains 11 strands of pure copper wire, has
an infinitely higher conductivity than any compounded or steel
stranded aerial, and will therefore give the maximum possible signal
strength from any station.  Aerialite’s LEVENSTRAND has many
imitators, but is equalled by none, and the following scientific facts
prove that Aerialite’s LEVENSTRAND is the world’s best aerial.

The resistance of COPPER STRAND ata t
poc e IOHMS.o at a temperature of 60 degrees
Theresistance of STEEL STRAND (ferrous metal) of exactly the same
size at exactly the same temperature is 100 OHMS,

These figures show that the conductivity of COPPER is 10 TIMES GREATER
than that of steel under the same conditions.

LEVENSTRAND IS ALL COPPER and contains no STEEL.
(Full comprehensive Lightning Insurance with every coil.)

50 ft. 1/9, 75 fr. 2/6, 100 fr. 3/6.

AERIALITE 7-STRAND PURE GOPPER AERIAL

You can obtain AERIALITE 7-strand Pure Copper Aerial Wire in boxes:
- P‘ncn: 50ft., 1/3; 75ft., 1/10: 100ft., 2/5. From your dealer, or direct from

AERIALITE U'* AERIALITE HOUSE
< AMBER S5T., MANECHESTER <
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Berne, 1,220 ke¢/s, 245.9 metres.—9.0 a.m.
(from Basle), Protestant Service.  9.45 (frowm
Basie). Ernst Markees Birthday Programme,
10.30 (’rom Basle), Readings. 1.0 (from
Baste), Swiss Mu-ic on Gramophotie Records.
11.30, Time Weather and News, 1140 (from
Ziirich), Concert by the Radio Orchestra,
comdneted by Neppach, 12.30 p.m. (from=
Baste), Agricultural Progrannie. 1.0 (from
Basle), Music by a Village Orchestra, 1.30
to 3.0, Interval. 3.0, Military Band Concert,
relayed from London. 4.0 (Irom Basle),
Reading,  4.30, Dance Refrains by a Girds’
Choir. 5.0 (from Basle), Old and New Dance
Musie on Gramophone Records,  5.30 t{rom
Basie), Talk in ltaliun: Humorons Stories
and  Ancedotes, 6.0 (from Basle), Time,
Weather and Sports Resnlts, 6.5 (from
Baste), Wind Instrument Mnsie on Granwo-
phone Records. 6.15 (from Basle), Talk.
6.45 (fromn Baste), Conecrt by the University
Orehestra,  condnceted by Ernst Markees,
Soloist: Willy Rehberg (Pianotorte). 8.0,
News, 8.10 (from Basle), Variety Pro-
gramme  with Fritz Worm, 9.15 (from
Basle), Sports Notes and Close Down.

SOTTENS.—Sce Radio-Suisse Romande.

STOCKHOLM

683 kc/s, 436 metres; 55 KW. Relayed-hy
Boden, 242 k¢/s, 1,239.5 metres; Goteborg,
932 ke¢/s, 322 metres; Horhy, 1,167 ke/s,
257 metres; Motala, 222.5 ke¢'s, 1,348 metres;
Ostersund, 402 kc/s, 746.2 metres; and
Sundsvail, 554 kc/s, 542 metres.—8.0 a.m.,
Rural Progrimme,  8.30, Gramophone Music,
9.10, Esperanto Talk. 9.30, Talk for Workers,
relayed from Malms, 1,301 ke;'s, 230.6 metres.
10.0, Divine Serviee. 11,45 Weather, 12
Noon, Talk. 12.20 p.m., Report on the Chang-
ing of the Guard and Military Band Musie, re
Jayed from the Royal Palace. Seleetion from
Lohengrin (Wagner) : 1o a Monastery Garden
(Kctelbey); March (Korsgren), 1.0, Memorial
Kerviee with Choral and Instrnmental Muosie,
relayed froin the Crenmtorinn. 2.0, Graono-
phone  Music, 3.0, Elementary  English
Lesson, 3,30, Progeanme for Chiliteen. 4.5,
“Cello Redital by carl Christiansen,  Sonata
in G (Marcetloy ;. Sicilicnne (Bach): Gavatie
(Rarling) : Saite for "Cello (Falli: Allegro
appissionato  (Saint-Nacns), 4.30, Reading,
5.0, Divine Nervice. 6.15, Weather and News,
6.35, Reading. 6.45, The Geisha -Operetta
in Two Acts (Sidney Slunes). 8.45, Weather
and News, 9.0, Conecert hy the Radio Or-
chiestra, condueted by Nils Grevillins, Soloist
Norit Duesberg-Baranoy (Vinliny;  Violin
Concerto  in D (Tehaikovsky)y: Three
English Picces (Cxril Scott); lvish ithapsody
(Stanford) 10.0, (approx), Close Down,

STRASBOURG

869 ke -, 345 metres; 11.5 kW.--9.30 am,
Orchestral Concert, comnducted by Mauriee de

Wireless NOVEMBER 3rd, 1933.
Worrld "

metres; Linz, 1,220 kc's, 2459 metres; and
Sailzburg, 1,373 kc /s, 218.5 metres.-8.35 a.m.,

N Unveiling of the Memorial for the Prisoners
NOYV. 5th SUN DAY continued of War Fallen, relayed from the Russian
Chureh. 9.35, Violin Sonatas, 10.0, Reli-

gious  Address, 10.40, Recitation.  11.0,
L . Concert by the Wicner Symplioniker, con-
Villers, 10.45, Protestant Service. 11.306, Operetta Airs, 130, Russian Songs with :l;:ﬁfl“‘\ll"ll“l\ll::‘”\';\)}\(”(":lllt(!; .;';)]“Nn; JE:‘
Catholic Serviee. 12 Noon, Gramophone Con-  Balalaika  Accompaniment.  1.45, Protestant port on (:I:'Illllll)-hnll' P ot ‘tlnf.'l‘\.\!rnt .
cert of Popular Music. 1245 p.m,, News.  Service, 2.0, Sonnd Film Mosie. 2,15, Agri- fifth .\nniv;'r«u'\ ('(:|t‘hl"lli(ll-l\‘ of the _\,,<‘,.?,.
1.0, Time Signal. 1.1, Grawophone Coneert  enltural Report. 230, Music by a Sym-  Gonan 'J‘l"ull‘r' “Freaty. 1.45, Time, Pra-
of Light Music, 2.0, Agricultural k in phony Oveltestra. 3.0, Concert,  3.30, Aecor- m.mm‘m, _‘;”“’mm,‘.l'm:“'“ and  News. 2.0
German, 2.15, Variety Music on dion Mu~ic. 3.45, Light Music by a Vicnnese Talk - .”“,‘ Winter |“‘0-0]"(]“v i«;m-;' 2&0'
phone Records. 3.0, Interval. 3.30, Dance Orchestra.  4.15, Arias tfrom Opera.  4.45, l“«vi(:\\' o i 24‘5 Chamber \lu<.i(‘ 3'45'
Musie  an Gramophone  Records. 4.3, Orchestrul Musie, 5.6, Thé dansant.  5.45, 'f-llk with Gramophione i”‘ll\'[l"llil‘)ll\- I i].,;
Symphony Coneert by the  Fasdeloup  Music hy an Arvgeatine Band, 6.0, News ]{‘Hlll'llli‘lll \ll:lml'finﬁ 4.15 ‘\\'in-I It
Coneert, Society, relayed from the  6.15, Chunsonnettes,  6.30, Military M mvnl‘ (‘:mm:rt ‘550 -y..n'\-.'l“.k.l('r-n\'i‘ord
T des Champs-Elysées, Puris.  6.30, 6.45, Sclection (romt Operettas, 7.0, Orche an Alstrian -i\'h\;n' 'm- '““,'“I'.,_,ll \\'-;r 620‘
Taik in German. 6.45, Sports Notex,  tral Munsic. 7,15, News and Racing Results. }“.win..} \:nn; K‘('cil‘ll by (i«-r\r‘mlr .Ri.inf;rr'
.0, Light Music on Gramophone Records. 7.30, Extracts from Opera, 8.0, Light Music. 65‘0 'l'i.m;‘ \'Tnorﬁ \v:,l,.\‘.,“,l Programie F\“:
7.30, Time and News, 7,45, Gramophone  8.30, Extructs from Sound Films, 845, Or- SO0 (onas 5y 0 7 hie lf‘iil\lﬂ‘(‘hl‘i“tl ’”l‘"‘F
Muxiv, 8.0, Uress Review in German, Lot-  chest Misic, 9.0, Coneert Version of Car- elta in 'l‘lu't.'c .'\"-u (Geory |<.|~,|‘;) v an
tery  Resnlits  and  Annowncements, 8.30, men—-Opera (Bizet), 9.30, Concert hy i Sym- in(:-r\"ll at 815‘ News 9"15' 'l'l!ll(‘l"l'! m:n
Ciel (e gloire -Radio Play in Three Aets phony Orehestra. 10.0, Aviation  Report. linl(‘-l IRENHE, AT e -\mmnnccl-
(Henry Dorvians). In an interval at 9.30 (ap-  10.15, News Bulletin.  10.30, Conecert for Lis- AT Mk m“_ 1;;.0'10”"'“%' e

proa.). Press Review.  10.30, Dance Music, teners in Moroceo, 11.0, Banee Music. 11.30, o Er oy

relayed Trom the Savoy., 12 Midnight (ap-  Voeal Tangos, 11,45, Opera Mosic. 12 Mid- WARSAW
prox.), Close Down. night, Nrw.. 12,5 a.m. (Monday), Chanson-  poLsKIE RADIO, 212.5 K¢ 's, 1,411 metres:
STUT nettes, 1215, Light Music. 1230 (approx.), oy kW, -10.57 a.m., Time Signal and Fan.
TrGART Close Down. fare from the Tower of St .\'i:u'.\'s (‘hnr.vh.
MUHLACKER, 832 kc/s, 260.5 metres; €0 TRIESTE Cracow, 11,5, Progrianme  Annonneecients,

kW. Relayed by Freiburg, 527 k¢ s, 570
metres.—10.30 a.m., See Leipzig. 11.0,
See Franktfurt, 12,15 p.m., Opera Music
an Gramophone Records, 1.15, Agri-

1,211 ke 's, 247.7 metres; (0 kW, -8.40 a.m,, 11.10, Weather, 1115, Becthoven Concert.
Programoe froar Turin, 855, M~ from 10 the interval Talk, 1.0 p.m., Talk, 1.15,
the Cathedral of San Ginsto, 9.35, Agrienl.  Adrvienitnral Market Prices.  1.25, Grawmo-
tiral Report, 100, Religions Ad re-s. 1020,  phone Misic. In the intersal,  Announee-

enltneal Talk., 1,35, Sece Langenberg., 2.30 i 1 Tl TR N oA v oIonts, 2.0, Talk. 2.20, Light Music by
tranphone R‘:vnrdl. 3.0, See Langenberg. %l’;;;:‘"l““"l Bl I Q] B ol B0 the  Adimska-Grossnuns Orehestra. 3:6,
4.15, Sce  Berlin  (Deutschlandsender). 5.0, . @ Programeme for Children, relayed rrom Lwow,
Gramophone Conceit. 640, Sports Noten. TRONDHEIM.- fco Oslo. 788 ke 's, 381 metres. 3.30, Graanplione Re-
7.0, Bach Arvii Recital: lore Fischer, with TURIN cords of Celebrated Artists. 3.45, Reading.

Harpsichord and Flute surompauiment: Re- = R

citative and Aria from the Cantata Krenz 1,096 ke 's, 273.7 metres; 7 kW, Relayed by
wid Krone: Arvia from the Cantata—No, 1oy Milan, 903 ke s, 322.2 metres; Genoa, 959 5.0
——Gott soll allein mein Herze haben; Arin ke S, 312.8 metres, i Florence, 598 ke s, L0 ic Programnie. 5.40, song Reeital by
from Cantata No. 79 —Goty ist unser Sonn’ 5016 metres. 10,0, Maxs from the Cliurel of o yriop 776 07 News, 6.5, Miseellieons
wnd Sehitd. 7.25, Pictures ot the Luther the Annuneiation. Florenee. 11,0, Religionsy [n 0 6.30, Review of the Week's Events,
Era—with iflustrations from  Hans Johst, Addiess. "‘30!‘"“""“l'l"'”",:\"""’- 1145, 645 Prowramme  Annonncements. 6.50,
Will  Vesper,  Wilkelm  Kottenrodt  and  Spousored Jlusie.. 12 Noon, Time and An- iy programme by Mira Ziminska, Casi
tustay K . 820, Concery hy  the Nemueenwnts 12]6 pm. to 130, Variely G Kkowskioand | Walter, 750, Radio
Station Ore 1, condacted by Frerdipandg Umieert. 3.0, “'{. testral - Coneert. © Inthe g0 0080, Topical Talk, 8.5, Humorous
Overtuee,  Fhe  Flying Dutehman  terval, 'Tp".'.lf.f.”“.l:' 1'9'1‘““8.“ Coneerts programme,  relayed  from  Lwow. 9,15,
wery: Overtnre, The Barber of Bagdad 1" .“_“ \.'"l"“' v ”{{“ ] _.R"“"““' w30 Shorts Notes. 925, Dance Musie relayed
rnelins) ;. Symphonic Poem, Les Préludes '\.l"'”lf“‘ ”k{f.’ It _5'15|', I D, \_G_.O,nlmn-, from the Adria Café. In the interval at
rt). 9.0, Nee Frankfurt. .20, Topical ‘-‘..A" "ll o I ’_n]mél;;.m (i.'.J“'\ amd 40, Aviation Weather Report and  Police
i 0.30, News and Nports Notes, 9,40 iamoephoi AL S -r.lm(:phum- Notes,

See | Langenberg.  11.0 See Frankfurt. Music. 7.0, Annonncements ;nnli;ralno-
10 am. (Monday), Close Down. phone  Music. 8.0, * La Belle Hélene WILNO

4.0, Talk. 4.15, Suite, Polish Wedding (No
wowieski), by the Station Symiphony Oreles-
tra, condueted by the  Composer,

X Oper omigue  (Oftenbaeh), relayed  (rean . 0 W
SUNDSVALL.—See Stockholm. the Argenting Theatre. Rome.  In the ine ??Rm:':plf:miss ‘;l:liti;es. 5“;0k\‘\')i<i;:‘)t|).,,gf";',‘,':
Tk o Theatre N < (ter > e G o~ e oy * N
TOULOUSE :)llliltl:l'll‘ 11:'il<l»:~\n-"lllcl»dl(!ll.ll’i::t“ Notes.atter the  ians.” 6,30, See Warsaw. 645, Programme
779 ke s, 385 metres; & kW.—12 Noon, Mili- v N T Announcements. 650, Nee Warsaw. 8,15,
tary .\I||'~ir'. 12,15 p'-m., _-'n:ius from E)fwrn, VIENNA Hwnorous Programme, relayed mrom Lwow,

12,30, Catholic  Service, 1245, Orchestral 580 ke s, 517 metres; 100 kW.  Relayed hy 7‘88 ke s, 381 metres. 9.15 Lilt Close Down,
Musie, 1.0,  Amnsement  Guide,  Market  Graz, 852 ke s, 352.1 metres; Innshruck, 1,053 ~c¢ Warsaw.
Prices, aml Time, 1.5, Light Music, 115, ke s, 283 metres; Klagenfurt, 662 k¢ ‘s, 453.1 ZURICH,.— See Schweizerischer Landessender,

e
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illus(ratcd) YOU can test Blue Spot Speakers in any way you like and the result is always
Cabinet Model

the same—Blue Spot at the top, the first and final choice.

In appearance Bluc Spot takes an easy lead. In construction Blue Spot materials
and workmanship are unequalled by any. The result is a degree of performance
as near to perfection as modern science has succeeded in attaining.

If you want complete rcliability and satisfaction you must buy Blue Spot. Ask
your dealer for a demonstration.

MOVING COIL SPEAKERS 32/6t0 876

1150 obt il iout transformers)
MOVING IRON SPEAKERS - - - - - - 12/6to42-
BLUE SPOT MAINS DISTURBANCE ELIMINATOR-u ¢/ficient

876

method of cutling out clectivoal disturbances Price 10/6
NEW BLUE SPOT PICK-UP 33—complete with wire vound volum /
control and yotatrng had. Price 35;-

USE YOUR SET TO GIVE
YOU MUSIC IN EVERY
ROOM

Tnstal extrn Blue Spot Speakers and have
musie evervwhere, Tt costs litth, It gives
yvon the full value from vour set,

SEND THIS COUPON TO-DAY

Waite vomr wame amd addrvse fn the warein, ol i el
envelope (Ul stamp) for fully hustrated vatidogae No, W W ss S
It Blue Spot 99 IO aned ol ot Bings

THE BRITISH BLUE SPOT COMPANY LTD.,
Rlue Spet House, B4 4, Bt Stroet. Hosedery Avepnie, boadon
BC L Tebephone : Clorkenwedl 5550, Tobegin Plspenpd £ diue
Londenw,”  DAritmtons Tor Northern Buebomd, Secthand and Wil

H. Co RAWSON (Shettield and Lossdon), Lade foo, Lowdon %o
=hettiedd y = Mary's Personage, Mahestor, 177, Wit ate
Road, Newcastle-upon-Tyne | 37, 83, 89, Clyde Place, Glasgow,




NOVEMBER 3rd, 1933.

ALGIERS

325.5 ke/s, 363.3 metres; 13 kW.—7.10 p.m,,
Shipping Notes, Agricultural Report, and
Weather, 7.20, Agricultural Talk. 7.35,
Operetta Music: Airs from The Land of
Smiles (Lehdr); Frasquita (Lehdr); La
cocarde de Mimi Pinson (Goublier); and
Comte Obligado (Moretti). 7.55, News. 8.0,
Time and Lottery Results. 8.10, Concert by
the Station Symphony Orchestra, conducted
by Henry Defosse: Symphony No. 8 (Beet-
lioven); Viola Concerto (ltandel); Ballad
(Liadov); Spanish Caprice (Rimsky -
Korsakov). In the interval at 8.35, News and
Gramophone Records. 9.30, News. 9.35, Popu-
lar Songs. 9.55, News.

ATHLONE
725 kc/s, 413 metres; 60 kW. Relayed by
Dublin, 1,328 kc/s, 217 metres; and Cork,
1,337 kc/s, 224.4 metres.—1.30 to 2.30 p.m.,
Time, Weather, Stock Report and Gramo-
phone Concert. 6.0, Programme for Chil-

dren. 6.45, News. 7.0, Gaelic Talk. 7.15,
Talk for Poultry-keepers. 7.30, Time Sig-
nal.  7.31, The Station Orchestra. 7.50,

Guelic Song Recital. 8.5, Traditional Fiddle
Music, 8.15, Violin Duets. 8.45, Variety
Programme. 9.15, The Station ()rchestrq.
9.30 to 10.30, Programme by the LRB.C.
(Ireland), Ltd. 9,30, Light Music: Bells
across the Meadows (Ketelbey); Song,
Smilin’® through (Jenn); Relection from
Wonder Bar (Katscher); Spanish (h'psy
Dance (Marquina). 9.45, Popular Melodies :
Signature Tune, Love is the Sweetest Thing;
Under a blanket of blue (Symes); Jgnlousy
(Gade); In the Park in Varee (Rainger);
Reflections in the Water (Loeh); Signature

Tune, Love is the Sweetest Thing. 10.0,
Concert arranged by the International
Broadeasting Company  (lrcland), Ltd.:

Dance Music: The Grass is getting greener;

Aintcha got Musie?; Castles in the Air;

Marin my own; Stormy Weather; Deep

Water; Twenty Million People. 10.30,

Time, News and Weather., 10.40, [Irish

Music. 110, Close Down.
BARCELONA

EAJI, 858 kc/s, 349.6 metres; 8 kW.—6.0

p.m., Trio Concert: Trio No. 5 in G (Mo-
zart) ; Triumerei (Wagner); Plaisir d’amour
(Martini) ; Barcarolle (Mendelssohn); Sere-
nade (Moszkovsky). 7.0, Request Gramo-
phone  Music.  7.20, Sports Notes, 7.30,
Exchange and Talk in Catalan. 8.0, Gramo-
phone  Music and News. 8.30, Catalan
Educational Programme: Geography and
History Lessons. 9.0, Chimes fromn the
Cathedral, Weather, Exchange and Market
Prices. 9.5 (approx.), ltumorous Review of
the Week in Verse. 9,15, Concert of Sar-
danas. 10.0, Concert by the Radio Or-
chestra: Overture, The Ruins of Athens
(Beethoven) ; Suite from Der Rosenkavalier
(R. Strauss).~ 10.30, Catalan Radio Gazette,
11.0, Quintet Concert relayed from the Café
spaiiol,  In  the interval, News. 12,0
Midnight (approx.), Close Down.

BARI

1,112 kc/s, 269.8 metres; 20 kW.—3.30 p.m.,
Gramophone Music. 3.55 to 7.0, See Rome,
1.0, News in Albanian. 7.15 to 7.45,
See Rome., 7.45, Chamber Music by
Gioconda de Vito (Violin), Franco Rug-
giero (Pianoforte), and Enza Motti Messina
(Soprano). Violin  Solos: (Pugnani-Polo):
(a) Largo, (b) Allegro brillante, (¢) Rondo.
Pinoforte Solos: (a) Aeque corronti (Citea),
(1) Etude (Liszt), (c) L'lsle joyeuse (De-
bussy). Violin Solos: (a) Melody from The
Violin-Maker of Cremona (llubay), (h)
Marceh Caprice No. 14 (Paganini). Soprano
Solos: (a) Aria from Alceste (Gluck), (b) Kl
pescador (Turina), (¢) Two Romanian Songs
(Golestan). Violin Solos: (a) Spuanish Seren-
ade ((haminade-Kreisler), (b) The Flight of
the Bumhle Bee (Rimsky-Korsakov). After
the Programme, Talk. 8.45 (approx.) till
Close Down, Sec Rome.

BASLE.—See Sl ischer L

BELGRADE

698 kc/s, 429.7 metres; 2.8 kW.—5.55 p.m.,
Time and Programme Announcements. 6.0,
Concert hy the Radio Orchestra. 7.0, Talk.
7.30, An Opcrat relayed from the National
Theatre. In an interval at 9.0, Time and

News: BERLIN

DEUTSCHLANDSENDER, REICHSSENDER,
183.5 kc/s, 1,635 metres; G0 kW.—11.5 a.m,,
Tehaikovsky Concert on Gramophone Re-
cordx. 11.55, Time Signal. 12.45 p.m.
News, 1.0, Gramophone Concert of Popular
Songs. 1.30 p.m., The Watchword. 1.35, Con.
cert (contd.). 2.0, Concert hy the Tern-
hard Dercksen Orchestra: Waltz, Liebes.
lieder (Joh. Strauss); Nina (Pergolesi};
sérénade mélancolique (Tchaikovsky); Lieh.
eswerhen  (Dercksen): Seleetion from The
Bird Fancier (Zcller). 2,30, Weather and
Exchange. 2.45, Reading (Rohert Reiniek).
3.0, Sec Breslau. 4.0, Fourtcen Days of the

Red 'Terror -in  Vogtland —Radio Sequence
(Ottoheinz  Jahn). 4.20, Classical and
Romantic  Music. Part I — llarpsichord
Music.  Polonaise, Minnet, Musctte and
March (Bach); Minuet and  Gavotte
(Handel);  Die Seiltiinzerin - (Marpurg);
Altegro in D (Iaydm), Part 11—

Songs. Der kleine Nelritt (Weber); Der
Kuss (Beethoven): Warnung (Mozart): Die
Kartenlegerin (Schumann): Spatz und Spiit.
zin (lildach); Four Songs (Wolf); Bei einer

Wireless
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Trauung; Mausfallenspriichlein; Abschied;
Storchenhotschaft; Der Dieb (keger); Das
Hemd (Trunk). 5.0, The Watchword. 5.5,
The November Sun—a Quiet Interlude . . .
5.45, Weatlier and Announcements. 6.0,
Transmission for all German Stations, re-
layed from Breslau. 7.0, To-day’s Motto.
7.5, Wilhelm Busch Programme—a Radio
Sequence (lleinz Schwitzke). 8.0, Request
Concert of (iramophone Music. 9.0, News.
9.45, Weather. 10.0, See Munich. 11.0 (ap-
prox.), Close Down, !

BERLIN
FUNKSTUNDE, 715 ke/s, 419.5 metres; 1.5
kW. Relayed hy Zeesen, DJC, DJA, DJD,
DJB, and DJE (Nee Short-Wave List),—3.30
p.m., Concert by the Hans Raue Quintet:
4.30, Examining a Mouse—Discussion hy the
Housewife, the Architect, and a Guest.
4.50, Radio Scquence. 5.10, Quintet Concert
(contd,). 5.25, To-day's Watchword, 5.30,
The Funkstunde informs its Listeners, . . .
5.45, Topical Talk. 6.0, Transmission for all
Gertnan Stations, relayed from Breslau. 7.5,
German Opera  Music  (on  Gramophone
Records). 8.0, Kommt ein Vogeri getlogen—
Radio Report. 8.15, Concert of (hamber
Musie, conducted by Hans von Benda; Solo-
ist, Karl Linder (Organ): Organ Concerto in
F  (Handel); Organ Concerto, Op. 15
(Coenen). 9.0, News. 9.16 (approx.), Light
Music and Dance Music by the Hans Raue
Quintet, with Gramophone Interludes. In an
interval at 10.0, Police Notes, 11.0 (approx.),
Close Down.

BERNE.—See

BEROMUNSTER.
Landessenter,

BODEN.—See¢ Stockhoim.
BODO.—Sce Oslo.

BORDEAUX-LAFAYETTE

986 kc/s, 304 metres; 13 kW. 6.15 p.m.,
Radio Journal. 7.30, News, Racing Rexults
and Market Prices. 7.35, Talk: Bordeaux a
Century Ago. 7.50, Lottery Results and
Charades. 8.0, Uramophone Music. 8.15,
News. 8.30, Concert of Classical and Modern

Mausic.
BRATISLAVA

1,073 kc/s, 279.5 metres; 14 kW.—5.5 p.m.,
Violin Recital by Eduard Zathurecky. 5.50,
See Prague. 56.55, Talk relayed from Kosice,
1,022 ke/s, 293 metres, 6.10, Radio Play. 7.15,
See Brno. 7.35, Concert by the Station Orch-
estra, conducted by Dyk. Soloist: Ihbl
(Violin). 8.55, S¢e Moravska-Ostrava.

BREMEN.—See Hamburg.

BRESLAU
923 kc/s, 325 metres; G0 kW. Lelayed by
Gleiwitz, 1,185 ke/s, 253.1 metres.—12 Noon,
Weather. 12.5 p.m. (approx.), Popular Music
on Gramophone Records.  12:45, Time and
News. 1.10, Pianoforte Recital by Charlotte
Brettschneider: Two Pieces (Chopin): (a)
Waltz in E mninor, (b) Waltz in ¢ sharp
minor; llumoresque, Op. 20 (Schumann). 1.35,
The Day's Watchword. 1.40, Programme ar.
ranged by the Post Office with Gramophone
Records. 2.0, Agricultural Prices. 2.15, Photos
and Films—Book Review. 2.35, Legal Talk.
3.0, Concert by the RKilesian Symphony Or-
chestra, conducted by Walter Mundry:
Overture, The Black Domino (Auber);
sSwedish Flute Concerto (Popp); Hungarian
Supite (Jlofmann); Waltz, Bei uns z' 1llaus
(Joh. Strauss); Overturc, The Queen's
Kerchief (Joh. Strauss); Introduction and
Chorus from Carmen (Bizet); Selection from
The Mastersingers (Wagner); Madrigal
(Simonettiy; Waltz from Das Fiirstenkind
(Lehdry;  Selection from  Die  Puppenfee
(Bayer), 4.45, Agricultural Prices. 4.50, The
Worker's Hotnecoming—Radio Picture. 5.10,
Programme to he announced. 5.25, The Day's
Watchword.  5.30, Legal Talk.,  5.50, Meat
Market Prices. 6.0, Transmission for ail Ger.
man Stations; Johann Stranss—the Waltz
King; Concert hy the Silesian Choir and by
the Silesinn Philharmonic  Orchestra, con.
ducted by FErnst Topitz; Soloists: Eisa
Kochhann (Soprano) and Anton Maria Topitz
(Tenor): Intermezzo from The Arabian
Nights; Duet from Jabuka; Romance in D
minor; Duet from Indigo; Ncue Pizzikati-
Polka from Fiirstin Ninetta; Song. Und doch
e¢s war so wanderschén! from Der Wald-
meister; Serenade, Mit der Wilrde, die Dir
eigen, from Eine Nacht in Venedig; Musical
Joke, Ferpetuum mobile; Duet from Prince
Methuselah; Overture, Die Fledermaus, 7.0,
News. 7.10, Light Music and Dance Music hy
the Station Orehestra, conducted hy Ernst
J. Topitz; Soloists: Esla Kochann (Soprano)
and Anton Maria Topitz (Tenor). 9.0, Time
and News, 9,25, Wireless Technical Talk.
9.35, Organ Recital by Gerhard Zeggert, re-
layed from the Christopherikirche: Prelude
in £ minor (Brahms); Passacaglin in D
ninor (Buxtehude); Variations on Mein

Sch ischer Land: der.

— See Schweizerischer
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junges Leben hat ein End (Sweelinck); Organ
Chorai; Nun ruhen alle Wailder. 10.10 (ap-
prox.), Close Down,

BRNO
878 kc/s, 342 metres; 35 kW.—6.10 p.m.,
Variety Concert. 7.15, Concert of Moravian
Folk Songs by the Brno Male Voice Quartet,
7.35, A Scene in a Kirghiz Village—Dramatic
Progranune. 8.15, Concert by the Station
Orchestra, conducted by Bakala. Soloist:
Jindrich Polasek (Violin), Toccata, Bourrée
and Gigue (Scarlatti); Violin Concerto, Op.
29 (Krenek); Suite (Krejci). 9.15, See Prague.
9.30 (approx,), Close Down,

BRUSSELS (No. 1)

I.N.R., 589 kc/s, 509.2 metres; 15 kW.—
12 Noon, Concert by the Small Station Orch-
estra, condueted by Leemans: Overture, Chal
Romano (Ketelbey); Waltz, The Passing of
Nalome (Joyee); Spanish  Serenade (Dou-
liez) ; Selection from The Daughter of the

Regiment (Dounizetti); Violin Solo: Russian
Airs, Souvenir de Moscou (Wieniavsky);
Potpourri, Contrasts (Robrecht); L'orgue

de harbarie (Candiolo); Kiss Waltz (Burke);
Foxtrot, Dizzy Fingers (Confrey), 1.0 p.m.,
Le Journal Parlé. 1.10, Gramophone Concert :
Selection from Princess Charming (Waller) ;
Waltz, Die Schonbrunner (Lanner); Honey-
suckle (Mayerl); Selection from One Hour
with You (Rohin-Whiting-Strauss); Second
Serenade (lleykens); Russian Gipsy Melodies,
A Russian Night at the Hungaria; Taran-
tella (Coates); Ncelection from The Maid of
the Mountains (Fraser); Mignonette (May-
erl); The Skaters’ Waltz (Waldteufel), 5.0,
Orchestral Concert, relayed from the Plaza.
6.0, Medical Talk. 6.15, Gramophone Music:

Puppenparade  (Rathke); Nelection from
Louise (Charpeuntier); Air from Manon
(Massenet), 6.30, Concert by the Small

Station Orchestra, conducted by Leemans:
Ouverture héroique (Guillemyn); Suvite No.
2 (Micheli); Symphonic Sketeh, Aurore
(Leemans); Seleetion from Dalibor (Smet-
ana); 'Cello Solo: Allegretto ﬁBoccheriui);
Valse triste (Sibelins); Violin Solo: Burlesque
(Chaumont); SNuite internationale (Tchai-
kovsky). 7.30, Theatre and Film Review. 8.0,
tiramophone Music: Selection from Tsar
Saltan  (Rimsky-Korsakov); Sonata in F
minor (Brahms). 8.3, Orchestral C(onecert,
conducted by De \'ocf:t, relayed from Ant-
werp. Soloists: Maurice Maréchal ('Cello).
Symphony No. 4 (Tchaikoysky); 'Cello Con-
certo (Dvorik); Two South Armerican
Sketches (Bourguignon); 'Cello Solos; Over-
ture, The Bartered Bride (Smetana). 10.0,
Le Journal Parlé.

BRUSSELS (No. 2)

N.l.R., 887 kc/s, 338.2 metres; 15 k\V.—Pro-
gramme in Flemish.—12 Noon, Gramophone
Concert: French Military March (Saint-
Saéns); DPotpourri of Swiss Songs and
Muarches (Hitusser); Two Pieces (Ravet): (a)
Menuet antique, (b) Piece from L'enfant et
les sortileges; Arioso (llindel); Oriental
Suite (Popy); Overture, Figaro (Mozart);
Quadrille from Orpheus in the Underworld
(Offenbach); ofhalltanze (Lanner); Regi-
mental Mareh (Moreau)., 1.0 p.m., Le Jour-
nal Parlé. 1.10, Concert by the Small Station
Orchestra, conducted by Leemans: Overture,
Undine (Lortzing); Waltz Potpourri, Around
the Volga (Borchert); Serenande (Braga);
Selection from Le coeur et la main (Lecocq) ;
Two Old Dances (Razigade); Burlesque
(Poot); Slav Dance No. 8 (Dvoridk). 5.0,
Coneert by the Radio Orchestra, conduected
by Walpot: Overture, The Bohemian (irl
(Baife); Bosphorus (Baeyens): Selection
from The Land of Smiles (Lehdr); Violin
Solo: Meditation (Maes); Flots sur la gréve
(Lulin); Suite, Vasconia (Lacome). 5.45,
Programme for Children. 6.30, Symphony
No. 7 (Beethoven), on Granophone Records.
7.12, News. 7.15, Talk, 7.30, Theatre Re-

view. 8.45, De Zaak van Spoel—Radio 1'lay
(Dirickx). 9.0, Concert by the Radio Orches-

tra, conducted by Walpot: Overture, The
Kecret  Marriage (Ciniarosa); Pignoforte
Solos: (a) The Lark (Balakirev), (h) Valse
brillante Op. 34, No. 1 (Chopin) ; Two Pieces
(Albéniz):  (a) Nawbra granadina, (b)
Sevilla; Pianoforte Solo: Vecchio ‘minuetto
(Sgambati); Old and Modern Airs (Sala-
bert) ; Pianoforte Solo; Tarantella (Lisat);
Chinese Rhapsody (Gabriel-Marie). 10.0, Le
Journal Parlé.

BUCHAREST
760 kc/s, 394.7 metres; 12 kW.—11.0 a.m,,
Gramophone Music, 12 Noon, Radio Journal.
12.15 p.m., Gramophone Music (contd.). 4.0,

Concert by the Station Orehestra: Two
Marches from  Alceste (Gluck); Waltz
Salome (Joyee); Comedy Overture (Keler-
Bela); Selection from 1 Paglincei (Leon-

cavallo); Children’s Suite (Blech); Sclection
from The Rose of Stamboul (Fall); Stéphanie

Gavotte  (Czibulka);  Serenade  (Grieg);
Aubade (d’Ambrosio); At the Altar (Sinj-
gaglin). In the interval at 5.0, Radio

- Down.
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Journal and Songs. 6.0, Educational Pro-
gramme. 6.20, Gramophone Music. 6.45,
Talk, 7.0, Quartet in E minor, Op. 59, No.
2 (Beethoven) by the Servas Quartet. 7.30,
Talk. 7.45, Song Recita! hy Mia Petela, 8.15,
Pianoforte Recital by Gruia, 8.45, Romanian
Musi¢ by the Station Orchestra.

BUDAPEST

545 ke’s, 550.5 metres; 18.5 kW.—Also re-
layed on 840 metres from 6.40 p.m. till Close
4.20, Light Music by the Weidinger
Orchestra. 5.30, Reading. 6.0, Song Recital
by Koncz. 6.40, Concert by the Philharnonic
Society, conducted by Ernst Dohnanyi, re-
layed from the Royal Hungarian Opera
House. Soloist: Alma Moodie (Violin); Sym-
phony in D (Volkmann); Violin Concerto in
E (Bach); Symphony No. 2 (Beethoven).
9.0, Ncws, followed by Trio Concert, relayed
from the Café Simplon. 10.0, Concert by the
Kugen Farkas Cigdny Band, relayed from
the Spolarich Caié.

CASSEL.—See Frankfurt.

COPENHAGEN

1,067 kc/s, 281 metres; 0.75 kW, Relayed by
Kalundborg, 260 kc/s, 1,153.8 metres, and
Skamiebaek, OXY, 31.51 metres.—11.0 a.m.,
Town llall Chimes, 1.2 to 10 p.m,
Concert from the Wivex Restaurant, 2.20,
Talk_ for the Housewife. 2.30, Concert
by Louis Preil's Instrumental Ensemble;
March, Colonel Bogey (Alford); Waltz, The
Fairest in the Land (Ancliffe); Canzonetta,
Gemma (Maclean); Hearts and Flowers
(Tobani); Potpourri, Von Wien durch die
Welt (Hruby); Serenade, Notte di stelle
(Micheli) ; Intermezzo, Komm zu mir (Gangl-
herger); Mississippi lament (Wirges); Noc-
turne, L’heure bleue (Spoliansky); Tiny Tot
(Fischer and Lotter); Potme d'extase (Bul-
lerian); A darkey’s dreamland (Thomas
Bidgond); Waltz (Woodtham); Pianoforte
Novelty, Kaskaden (Kapplusch), In the in-
terval at 3.15, Reading. 4.30, Exchange and
Market Prices. 4.45, Talk. 5.15, English
Lesson. 5.45, Weather and News. 6.15, Time
Signal.  6.30, Talk: Jonas Lie. 7.0, Town
Hall Chimes, 7.2, Concert of Popular Italian
Opera Music by the Radio Orchestra, con-
ducted hy Launy Gréndahl: Overture, The
Barber of Seville (Rossini); Selection from
Il Trovatore (Verdi); Intermezzo from
Cavalleria  rusticana (Mascagni); Selection
from Tosea (Puccini); Ballet Music from
Aida (Verdi). 7.50, Talk--Greenland, 8.20,
Concert of Scandinavian Music for Strings:
The Radio String Orchestra, conducted by
Launy Grondahl, Ravnebryllup i Kragelund
—S8candinavian Folk Melody (arr. Halvor-
sen); The Death of Aase from Peer Gynt
(Grieg); An den Friilhling (Grieg); Rigandon
from the Suite, Aus ‘Holbergs Zeit ((Grieg).
8.40, Jonas Lie—(Centenary Programne of
Songs and Readings.  9.20, News, 9.38, Or-
chestral Councert, conducted by Launy Gron-
dahl: Two Picces from Wedding  Scenes
(Smetana); A Hungarian Wedding Festival
(Dohnanyi); Selection from Sceénes al-
saciennes (Massenet); Selection from Scénes
napolitaines (Massenet). 10,10 (approx.),
(lose Down.

CORK.—Sce Athlone, .

CRACOW -

959 kc/s, 312.8 metres; 1.5 kW.—6.5 p.m.,
Book Review. 6.20, Miscellaneous Items.
6.26, Talk: Humour in Chopin’s Music, re-
layed from Wilno, 538 kec/s, 566 metres.
6.40, Programme Announcements. 7.0, See
Warsaw. 10.0, Sports Notes.  10.5, Light
Music from the Pavilion Restaurant. 10.30
(approx.), Close Down,

DANZIG.—See Heilsberg.

DRESDEN.—See Leipzig.

FECAMP

1,328 ke/s, 225.9 metres; 10 kW.—11 a.m. till
12 Noon, Programme in English by the
I.B.C.: Happy Hour; Part 1: Orehestral
Concert : Overture, Morning, Noon and Night
(Suppé) ; Kl relicario (Padilla); Piccolo Solo,

Fluttering Birds - '(Gennin);  The Golde
Musical Box (Krome);: Selection froxg
Wonder Bar (Katscher)} Song, There's

Magic in the Air (Eyton); Kisses in the
Dark (de Micheli); The Mill in the Forest
(Eilenterg); Philco Signature Tune; Part 38
Dance Music: I've found the Right Girl:
Tick, Tock; Snowhall; Louisville Lady; The
Wedding of Mr, Mickey Mouse; My Mother’s
Garden; Mary Rose; Sentimental Gentleman
from Georgia; Signature Tune, 12 Noon, Pro-
gramme in French. 4.30106.0 p.m,, Programme
in English by the 1.B.C. 4.30, The 1.B.C.
Nursery Corner. 5.0, Orchestral Concert for
Chichester and Bognor Listeners: Signature
Tune, The Night by the Sea; ‘Poor Butterfly
(de Phillippi); Violin Solo, Souvenir (Drdla);
Selection from Countess f\luritza' (Kdlmdn) ;
Stop the Sum,.stop the Moon (Robinson);
Beautitul (Gillespie); El amor hace fruncir
(Cupelro); Heartuaghes (Klenner); The Way
to the lieart (Lincke). 5.30, Concert of
Gramophone Records for 1lastings and East.
bourne Listeners: Veterans of Variety, Part
1: Just an Echo in the Valley (Woods);
You did everything for me (Connelly); Sweet
Sue, Just You (Young); Marching through
Georgin (Work); Tony's Wife (Adamson);
Song, Mountain Lovers (Squire); Veterans
of Variety, Part 2: Signature Tune, 6.0,
Programme in French. 10.0 (approx.) till
('lose Down, Programme in KEnglish by the
1.B.C. 10.0 (approx.), Dance Music: Signa-
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ture Tune, The Bells of Normandy; Isn't
this a Night for Love; I bring a Song; Sing
another Line; Lazy Bounes; Wedding of the
Dragonflie,; What a Perfeet Combination;
Sweet Dreams, Pretty Lady; Carry me back
to green, green Pastures; A like Nina;
Egypt; Sadie the Shaker; Mary Rose; Vve
found the Right Girl; Don't blaine e ; They
do the Rumba; Loverz' Laue; My Moon-
light Madonna; Signature Tune. 11.0, Talkie
Time; Tunes i1rom the Talkies: Nignature
Tune, Sittin® in the Dark; Happy Days are
here again; What a perfeet comhination;
Seieetion from 11 est eharmant; One Little

Drink: Song, I've found the Right Girl;
There’ll  still be Love; Pilanoforte Solo,
Everybudy says @I Love You; Come out
Vienna (Stra 11.30, Cluh Coneert for

Saltcoats, Ardro;s:m and Troon Listeners;
Part 1, Military Music: Signature Tune,
The Chum Song; The Bravest of the Brave

(Dunn); Seotland's Pride; The Teddy Bears'
Pienic (Bratton); Selection from Florodora
(Stuart); In @ Monastery (};lrden (Ketel-

bey); The Turkish Patrol (A els); Down
South (Myddleton); Mareh, Stars and Stripes

(Sousa). 12,5 a.m, (Tuesday), Fanfare of
Trumpets and News DBulletin in  Eunglish.
12,10 (approx.), Club  Coneert; TPurt 2:

Sweetness; My favourite Band; Mama Inez;
Good Evenin’; Music hath Charms; Signa-
ture Tune. 12.30, Daunce Music: Sentimental
Gentleman from Georgia; Look what youa've
done; Oh Johanna; Madewmoiselle; The
Wedding of Mr. Mickey Monse; Alohta Oe;
Nappy as the Day is long; Sundown in a
little green Hollow, 1,0, Danee Musie: Signa-
ture Tune, The Bells of Normandy: Selee-
tion from Dinner at Eight; You're an 0Oid
Smoothie; The Shadow Waltz; 1'll tuke an
option on You; Down in the Valley; Cecilin
Mia; I'll show yon off; Avalon; Nunea;
It's Sunday down in Caroline; I've got to
pasx your House; Tiek, Tock; Mi amor esta
en ¢l Valle; Let's call it a Day; Isn't it
Heavenly?; The last round up; Signature
Tune, 2.0, LB.C. Goodnight Meclody and
Close Down, ‘

FLENSBURG.—Sce Hamburg.
FLORENCE.—S¢e Turin,

FRANKFURT
1,157 ke/s, 259.3 metres; 17 KW, Relayed by
Cassel and Trier, 1,157 kc¢/s, 259.3 metres.—
12.15 p.m,, Time and News, 12.25, Local
News and Weather, 12,35, See Stuttgart.
1.40, Hamiour  in German  Songs, 2,30,
Weather,  2.40, Time and Exchange. 3.0 to
5.40, See Stuttgart. 5.40, Programme to be
announced, 6.0, Transmission for all Ger-
man Stations, relayed from Breslau. 7.0,
Topical Talk. 7.10, Sceond Mounday Concert
of the Fraukfurt Oreliestral Society, eon-
ducted by Hanx Rosbaud., Soloixt: Walter
Giceseking  (Pianoforte). Fugue from  the
String Quartet. Op. 133 (Beethoven): Con-
certo in D, Op. 83, No, 2, for Pianoforte and
Orchestra (Brahms). 8.15, Nicotine Poison-
ing—Radio Play (Haps Knan). 9.0, Time and
News, 9.20, See Stuttgart. 9.30, Local News
and Weather, 9.45 to 11.0, Nce Stuttgart.
11.0, Sec Langenberg. 12 Midnight, Close
Down.
FREDRIKSSTAD.—Sec Osto.
FREIBURG.—See Stuttgart.
GENEVA.—Sec Radio-Suisse Romande.
GENOQA.—Sece Turin.
GLEIWITZ.—Kee Breslau,
GOTEBORG.—See Stockhoim.
GRAZ.—xee Vienna.

HAMAR.—See Oslo.

HAMBURG
806 Kc/s, 372 metres; 1.5 kW. Relayed hy
Bremen, 1,112 kc/s, 269.8 metres; Flensburg
and Hanover, 1,319 k¢/s, 227.4 metres; and
Kiel, 1,292 kc¢/s, 232.2 metres.—6.0 p.m.,
Transmission for all German Stations re-
layed from Breslau. 7.0, Giermman Legends—
Concert by the Small Station Orehestra, con-
ducted by Adolf Sceker, with Bernhard
Jackschtat (Nongs) and Clare Gocericke and
Karl Piindter (Recitations), 8.10, Concert
from the Coliseim, Liibeck. The Litheck
Municipal Orchestra, the Litheck (horal
Society, and lilermann von  Beekerath
(’Cello). 'Cello Concerto (Dvorik); Song of
Destiny for Chorus and Orehestra (Brahims),
9.0, News. 9.20 (from Kiel), Orchestral Con-
cent condueted by Hans Doring: Wedding
March, Als der Grossvater die Grossmutter

nahm (Spohr); Spanish Comedy Overture
(Kéler-Bela); Paraphrase, Abendlied (Wen-
inger); Seleetion from Die Koénigskinder

(Humperdinek); Die Dortschmicde (Heinz);
Potpourri, A Wedding Journey through Scan.
dinavia (Juel-Frederiksen); Ballet Overture
(Lineke) ; Stindchen an die Geliebte (Blon);
Ninetta-Walzer (Joh, Strauss); March, Hand
in Hand (Blon).

HANOVER.—Se¢e Hamburg.

HEILSBERG
1,085 kc/s, 276.5 metres; G0 kW. Relayed
by Danzig, 671 kc/s, 447.1 metres.—12.30 to
1.30 p.m., Tchaikovsky Coneert on (iramo-
phone Records. In the interval: at 12.20
and 1.0, News, 1.40, Progrannne for Boys.
2.0, Market Prices, 2.25, Talk. 2.30, Talk:
The Glamonr of the Stage, 3.0, Concert
by the Small Station Orchestra, conducted
by Engen Wilcken. Technical Talk in the
interval, 4.50, Talk. 4.55, KElementary

Wireless :
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English Lesson. 5.15,

X Agricultural Notes,
5.25 (from Danzig),

Humorous Tales of

Danzig.  5.50, Weather, 6.0, Transmission
for all German Stations, relayed frowm
Bresfau. 7.0, News and Weather, 7.10 (from
Danzig), Song Recital by Emmi Leisner.
7.40, An_Interview with Aida Stuker-
ing: Hollywood.  7.50, Concert by the
Small  Station  Orchestra, condueted by
Eugen Wilcken and Soloists,  Overture,
The Duaughter of the Regiment (Doni-
zetti); Flute Solos: (a) Andante ean-
tabile (Tchaikovsky), (h) Waltz No. 1
(Durand) ; Yiolin Solu: Hejre Kati

(Hubay); Coneertino for Oboe and Piano-
forte (Flemming); Fantastic Waltz (Wile-
Keu); Trumpet Solo: Singing Birds from
the Thuringian Forests (Hoeh); Overture,
The Quecen’s  Kerehief  (Joh,  Strauss);
Wiener Bilderbogen for Pianoforte and Or-
chestra (Borschel). 9.0, News and Weather,

HILVERSUM

1,013 ke/s, 296.1 metres; 7 kW up (o 549
P.m,, and 20 kW from 5.40 p.m. Programine
of the General Broadeasting  Society
(A.V.R.0.).—10.40 a.m., Organ and Soug
Recital by van Dourn and Fenny van Andel-
Romijn.  Organ Solos: (a) Fugue in G
Minor (Bach), (b) Allegro moderato and
Adagio from the Concerto in D Minor
(Stanley); Nongs with Organ  Accompani-
ment  (Baeh): (a) Ieh hatte viel Bekiim-
merniss, (b) Ieh hab in Gottes Herz und
Sinn; Organ Solo: Prelude and Fugue on
the Theme B.A.C.H. (Liszt); Sougs with
Organ Accompaniment : (a) Largo (Handel),
(b) Aria from St. Paul (Mendelszohn), (v)
Letzter Frithling (Grieg); Organ Nolos: (a)
Cantiléne pastorale, (Guilmant), (b) Trium-
phal Mareh (Lemmens). 11,40, Time Signal.
11.41, Concert of Light Musie by the Rent-
meester Ovchestra.  In e intervads, Gramo-

phone Musie. 1,55, Tnterval. 2,10, Piauo-
forte Recital hy Sophie Vos: Pastorale
(Scarlatti-Tauxig); Sonata, Op. 26 (Beet-

hoven); Nocturne, Op. 4
2.40, Gramophone Music,  3.40, Dance Music
by Panl Godwin and his Band. 4.10, Leeture
Recital of Slav Music, 5,10, Coneert of Light

Na. t (Chopin).

Music. 5.40, Grammophone Musie. 6,10, Light
Music.  6.40, Talk on lecland. 7,10, Beet-
hoven Concert by the Wirelexs Orchestra,

condueted by Albert van Raalte. Soloists:
Di Moorlag (Soprane) and Frederie Lanmond
(Pianoforte) : Symphony No. & in F; Soprano
Solo:  Ah, Perfidic; Rondino;  Pianoforte
Concerto No. 4 in G, Op. 5%, In an interval
at 7.40, Time and News. 8.40, King Henry

VIII—Radio Play (van Moerkerken).  8.15,
Concert of Light Musxic by Kovaes Lajos
and  his  Orchestra. 10,40, News.  10.50,

Gramophone Music.  11.40 (approx.), Close

Down.
HORBY.—Sec Stockhoim.

HUIZEN

160 ke¢/s, 1,875 metres; ¢ kW until 3.40 p.m.
Transmitted from Kootwijk on 50 kW firom
3.40 p.m. Programe of the Christian Radio
Society (N.C.R.V.).--12.10 p.m,, Organ Re-
cital by Jan Zwart: Sonata No. I (Mailly);
Preludes (Oranjer; Two Psalms; Gebed des

Heeren; Psalm  105;  Symphony No. 2
(Widor); Preludes (Zwart); Four Psalms,
1.40, Broadcast for Schools, 2,15, Gramo-

phone Musie.  2.25, Conkery Lesson. 2,55,
Dressmaking Lesson. 3.25 to 3.40, Iuterval,
3.40, Bible Reading and Sacred Song Recital,
4.40, Coneert hy Mlle. de Haas (Soprano).
Mlle., Laguna (Violin), and Haux Laguna-del
Yalle (Pianotorte): Lydisches  Brautlied
(Handel) ; O hiitt ich Jubals Harf (Handel):
Ch'u moi vi possa (Handel); O cessate i

piagami (Scarlatti}); Sonata in F  (Beet-
hoven); Soprano Solos: (a) Das Veilehen
(Mozart), (b) An Chloé (Mozart), (c¢)

Wiegenlied (Mozart); Gramophone Records;
Sonata in 12 Minor (Corelliy; Soprano Solo
(a) Der Nusshaum (Schumann), (b) Volks-
liedehen (Sehumann); Sonata in E Minor
(Mozart): Mijn lieveken. zeg herinnert ge 't
U (v. Rennes); Song (Sweers); Andante in
B Minor (Vieuxtemps). 6.10, Programme to
be announced. 6.40, Police Messages. 6.55,
Religions News. 7.10, Answers to Corre-
spondence. 8,10, Temperance Irogramme—
Talks and Musical 1tems. 8,10, Choral Con.
cert, conducted by Couvée. In the interval
at 9.40, News. 10.40, Gramophone Music,
11.10 (approx.), Close Down.

INNSBRUCK.—Sce Vienna.

JUAN LES PINS

1,205 ke/s, 249 metres; 0.8 kW.—8.0 p.m,,
Amusement (uide., News, Financial Notexs,
and Racing Results, 8.10, Sports Notes, 8.25,
Light Music. 8.45, News and Weather. 9.0,
Mark Twain Programme,
KALUNDBORG.—See Copenhagen.
KIEL.—Sec Hamburg.

KLAGENFURT.—fce Vienna.

KOSICE.—Sce Prague.

LANGENBERG
473 metres; 0 KW.—12.25 p.m,,
12.35, Sece Stuttgart.

635 kcfs,
News and Weather.

s
2.0, A Report on
Exchange. 2.50,

1.30, Meut Market Prices,
Scientific Rescarch. 2.30,
Political Announcements, 3.0, Sce Stutt-
gart, 550, News, 6.0, Trausmission for
all German Stations, relaycd from Breslau.
7.0, See Frankfurt, 9.20, S.oc¢ Stuttgart.
9.30, News, Weather and Sports Notes. 9.45,
See Stuttgart. 11,0, Screnade by the Station
Orchestra, conducted hy Buschkitter, 12
Midnight, Close Down,

LAUSANNE.—Sce Radio.Suisse Romande.

LEIPZIG

770 kc/s, 389.6 metres; 120 kW,
Dresden, 941 kc/s, 319 metres.
(from Dresden), Concert of
Music: March, Am Wothersee
Prelude to Die Hochzeitsuacht
Viennese  Song, Der  Nehwalbe  Gruss
(Schraminel); Liindler of the Schliersee;
Blumengefliister (Blon); Soug, Die Berge
sind  meine 1eimat (Birkhofer); Waltz
Idyll, Ein Sonntag anf der Alm (Koschat):
Bavarian Lii