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A long filament with a long life—that’s the
Mullard P.M.

This wonderful Mullard filament is found only
in Mullard P.M. Valves.

The great length of this filament It consumes only 075 amps. and is easy on
) your batterics.

Mullard P.M. Valves will improve any radio
set—ask vour dealer, he stocks them.

Mullard

THE -MASTER-VALVE

%] Advertisements for ' The Wireless Woild " are only accepted from firms we believe te be thoroughly reliable.

gives it a gigantic ennussion
surface, cnsuring powerful yet
pure reproduction.
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Special .
CHOKES - ¥
for all purposca. & m

We manufacture special
Chokes for all purposes.
ere is an illustration
of a 40 henry 50 milli- {
amp Modulation Chore LD
for a small Transmitter. This Choke is section wound — — =
and mounted on a cast aluminium fram:. High degree of insulation
between windings and frame. Send us your special requirements.

Large Output Eliminators

for moving coil speakers.
These Eliminators provide high and low
tension current for the last stage of an
Amplifier for Moving Coil Speakers.
H.T. Current is also available from two variable

tappings each capable of giving from O to 180 volts

for operating the other valves in the set.

' qudel A.C.3. Employs a U.5 Valve. One fixed tapping

Snvmg 400 volts at 50 mi”iam?s. Two variable tappings giving
-lB]Ol 101515‘ lA.(}:. Fi ame};ﬂ~ Current lflar two LS5A Valves in
T . t 5 3

paralle volts 3 amps. 'I.IC! ?o'mpevtc‘z £13 . 10 .

with valve .. .

. casily, instantly  Merely e wpping i 305 v o0 100 millompr e il
push in the plug, and the wireless tappings giving 0-180 volts. A.C. Filament Current for two
comes on in any room you desire LS5A Valves in parallel, 5volts 3 amps.

The Lotus Remote Control pro- Price, complete with valves . . . .

vides you with independent con-

trol in any room without interfer- pARTRlDGE & MEE’ LTD"
ence from other rooms also using 12, Belvolr Street, LEICESTER.

the set. It is impassible to leave
the set “on" because the last

plug withdrawn  automatically S —
turns it off. Any amateur can in-
stall this latest radio convenience

any set can use it. Try it and
treble the value of your set |
You can wire two rooms
yourself in half an hour at

a cost of from 30/- to 476

according to your set,
There is a Remote Control N E Dl CK.UD
for every type of set.

From all Radio dealers.

ey JOTUS,

ReMoTE conTROM

Made by the makers of the famous Lotus
Buouancy Valve Holders, Lotus Vernier
Coil Holders, and the Lotus Jacks, Switches

and Plugs.

GARNETT, WHITELEY & Co., Ltd.

FREE ... your Lotus Works,

retailer for a free blue

print or send a post- Broadgreen Road, Liverpool.
card to the makers.

Hear  your  gramophone
records through your loud
speaker at any strength vou
like. . . clearer, more lifelike
without a trace of distortion.

Buy a lLoewe Pick-up, No alleration
fo gramophone or sel, Your dealet
will gladly demonstrale,

TilE LOEWE RADIO CO,, LTD,,
4, Fountayne Road, Tottenham, Loncon, N.15.
Telephone: 1 vienham 2076.

Mention of “ The Wireless World,"” when wiiting to advertisers, will ensure prompt attention. A2
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BuiLb YOurR ELIMINATORS

WITH

@WESTINGHOUSE
METAL RECTIFIERS

WHICH WILL GIVE YOU FULL WAVE
RECTIFICATION WITHOUT VALVES
OR ELECTROLYTE.

Constructed entirely of metal,

Style R.4.55.)
Rectifier for
incorporation

Input Volts 200250
Max. Output

rigidly fixed, there are no in HT Elimin- Volt. DC 1€0-200
moving or wearing parts. atoror H.T Max. Output Current
Charger. R.M.S. Milliamps 100
Other types :— PRICE 84’
| Input. Max. Mox. [ror ; . Transformers specially designed for use with these rectifiers
Type. Volts | Output. | Output. | or "“"’l'n""”’“"" Prics are manuiactured by:
[ A'C;_ Volts D.C| Amps. | R Me:srs. Ferranti Ltd, and Messrs. RI & Varley Ltd
| i i I i <
R4/2/1 | 89 6/7 05 | "l};:rci(‘{: 27/6 Ask your retailer for full particulars.

R [N Manufactured entirely in Er;glan} by—
675 i 'o |L.T. Charger | 45/ The Westinghouse Brake & Saxby Signal Co. Ltd.,
|

|
: 82, York Road, King’s Cros3, London, N.1.

R4/2/2 I 8/9

Specially wound for use
with screened grid valves

I‘ncouraged by the success of Obtainable through all radio dealers.

LEWCOS Binocular Coils(ordin- | | Tuned A"°d\§ with Rca}c{“?“
: 5 - ctres e

ary type), we have now pro- | |y coil 250.550 | BAR 5 | 10/-
duced a specially wound astatic | Daventry Coil 1000-2000 | BAR 20 | 12/
coil for use with screened grid [ Tuned "PL‘C\;"“”“ R“;;C;w“'

“ t 5
valves. Together they forman | | g coi Ss0550 | BTA s | 10/
1deal combination. 11} this new | | Daventiy Coil 1000.2000 | BTA 20 | 12 -

o JHI LONDON ELECTRIC \\’IRL CO & SMITHS LD,
I] \\ (‘OS SUCCesSs ]n VOUI S('t Church Road, Levton : : A London, E.1o

We are now making ¢oils
for the “MASTER THREE.”

Details upon reqguest.

A3 Advertisements for ** The Wireless World ™ are only accepied frem firms we belicve to be thoroughly reliable.
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A scientifically designed tuner which when shunted

with a variable condenser of ‘0005 mid. max.
capacity covers wavelength ranges of 250 to 600
metres, anl 1000 to 2000 metres change over being
effected by push-pull switch supplied. Reaction
controlled by variable condenser also of ‘0005 mtd.
Th.s nstrument comprises a complete tuning unit
which doe3s away with all coil changing.

Pricy
comp'ete wita switeh,

An iRustrated icafter giring (ull particulars of thiz and other
Wazm—l Producte will gladly be sent to you om receipt of a p.c.

@d/

Watn el Wircless Co., Lid., Imperial Works, High Street, Ldgicare, Middicsex.
Telephone E-igwara 0323.

o ! el T
.\—\T\, '3- \- t. WA\'&\ 3\».:““'__“_% -

A capaciy-reducing spacog-
bratd separates the tuo wires.

HARBROS

EASYFIX

SILK FLEX

Wi°1l not kink, snap, mor short

When you are making *“ room to room " exten-
sions for your set, do you want a twin flex that
is neat and tidy, harmonious to its surroundings.
casily fixed. and when alterations are necessary,
easily unfixed? Do you want a twin flex that
does not damage walls or panels by use of nails
and staples, and do you want a twin flex of the
LOWEST SELF-CAPACITY?  Then you
must use “HARBROS " Patent Easyhx Silk
Flex, the only flex that embodies all your wants,
and “ HARBROS " Pins

4d. per yd. ; 3/9 perdoz. yds  Pins 2d. per doz.

If your dealer 1s oun! Of stock, send direc
Traders please wrile for camples

Hart Bros. Electrical Mfg. Co., Ltd.

Queensway, Ponders End, Middlesex

lhone  Fin'icld 1880

o u

and  showcards.

Mention of ' The Wircless World,”

W T fud B R

)
55398 de 0 stahe/
and Specified the
W:B'Anti-Phonic
Valve-Holder

Yes, and not only Cossor, butevery
other discriminating expert. The
W.B. Aati-phonic Valve Holder has
been specified by the leading Wire-
less men of the day time and time
again.

This speaksfor itself, and when you
fit W.B. Valve Holders in your own
recelver. you will find that their
reputation is thoroughly deserved.

Price 1s. 9d. each.
Send jar partlculars of the range of

Whiteley-Boneham Speakers, 47s. 6d. to 31s.

WHITELEY, BONEHAM & CO. LTD. Notti' «h1am Road, Mansfeld Notts

FOR EFFICIENCY !!

FIT

= SIMPLICON

SIS VARIABLE

CONDENSERS

Special Model for “EVERYMAN PORTABLE"
with long control handle.

Price 11/6 post free.

Full particulars of other models on application.

WILLIAMS & MOFFAT LTD., seaixsaoox: stmincman,

!

LAN3 & SQUIRE Ltd.,, Wales Farm Rd. Acton,W.3,

y [ ]
||' A Made in an hour
v S E - 3 —oé -6 ,

A perfected unit designed to bolt to th>
batfte direct, eliminating vibratory dia- .

tortion,  Perfect coil entring device.
Reception unequalied, m~king listening
luxurious.
PRICES OF PART3
Fot Magnet compleic wound for
G volt accumutator "7 amp. or 4 £ s d
‘ volt accumulator 1 amp, 2 0 0
Alutniniuvm diaphragm holder and maznct cmdlc
comple.e with terminals .. 1 12 6
Low registaunce moving coll complete nml woun 1 \uth
36 wire (to be vsed with a 23—l transformer 6 8
Rpecial paper marked for cutting out diaphragm 1 0
Special  diaphragm nuspﬂblou and nlummluux
clawmpiag rug 3 8
Tohl 84 3 8
Pot Magnet wound for maina voltage 100-250 volis D.C, 10/-extra,
High 1esistunce moving coil wound with 2,500 turne of 48 wirs
5/8 extra,

High resistance centre tapped moving coil 9/« extra,

‘Phone: Chiswick0493

when writing to advertisers, will ensure prompt attention. A4
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RITAIN'’S finest Eliminator Con-
densers are reduced in price.
There’'s no excuse for using
untried. condensers now that T.C.C.
800v. D.C. Test Condensers cost less.

T.C.C. Eliminator Condensers are un”
questionably safe. Every one is rigor-
ously tested and guaranteed in capacity
and insulation.

For nearly a quarter of a century
T.C.C. have been famous for their
sheer dependability.

You can’t go wrong if you use them
in your Eliminator.

NEW PRICES OF
800V. D.C. TEST TYPE

Capacsty Price
Mfd. s d

-
=
cooomocowWe

CODU B N -
1Y
N

Adyt. Telegraph Condens.r Co.. " td.. Wales-Farm Rd.. N. Acton. London, W. 3.

A5

5372,

{

A The <&@,
EVERYTHING (&.&.C.) ELECTRICAL

N m

| O
 SUPER i l!.’O\VER

PERFECT PURITY

Power valves that are eminently suitable for Horn Speakers
are not good enough for modern Cone or Coil driven
Speakers that are extremely critical to imperfections in the
! set, particularly to overloading of the last valve.

Conditions differ !
With a Cone or Coil driven Speaker an OSRAM Super

Power valve gives far better results than ever were possible
with a Horn Speaker working from an ordinary power valve.

Sold by all Wireless Dealers.

Write for booklet
on the use of
Osram  Super
Power Valves.

MADE IN
ENGLAND

Advt. of The General Electric Co., Ltd,, Manet House, Kingsway, London, W.C,2

Advertisements for ** The Wireless IWorld >’ are only accepted from firms we believe to be thoroughly reliable.
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W.W, 178728,

OSSOR Valves give you enor.

mous volume. Strong, clear

melody from many distant lands
or full toned music from your locat
station.  You get the pick of the
programmes with Cossor Valves,
they bring in radio from seven
countries on the famour Cossor
~Melody Maker.” Cossor Valves
will definitely improve reception
Use them in your Set.

Advt 4, O. Cossor Ltd.. Melody Department, Ihghbury Grove, fondon, N.s.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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THE CONTROL

r [ ME control room of a broadcasting station has
JL always been a subject for dispute, for it is here
that, no matter what the rendering in the studio
performance may be, the operator in the control room
is able to insure (if he pleases) that a rendering with
vary different contrasts in volume will go out to listeners.
There is a story that in the carly (la\ s of broadcasting,
when the orchestra was playing the “ Turkish Patrol,”’
the engineer in the control room, who was not a musi-
cian, was puzzled at the softness of the reproduction
when the marching column is heard in the distance com-
ing gradually closer and closer, and so he adjusted his
controls to bring the strength up to normal. Then, as
the music increased in volume, as the marching column
came nearer and nearer, the engineer found that, to
avoid overloading, he had to diminish the intensity,
and, again, as the music faded with distance, the engi-
neer again bronght up the strength and was very
puzzled as to what was happening. The net result was
that to the listener the ** Turkish Patrol *” came through
at the same level thronghout.

a7

ROOM.

AUGUST 18T,
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This story merely provides an illustration of the re-
sponsibility which rests with the operator in the control
room, and shows to what an extent the original per-
formance can be changed.

The ldeal Control.

The ideal control would secm to be one where a
receiver could be sct so as to reproduce satisfactorily
the loudest passages or noiscs broadcast withont blast-
ing, and that the controls at the transmitter should
remain at that point, so that at the receiving end
listeners would hear all performances with the intensity
of sound more or less correctly proportioned.  This,
however. is an ideal which it would be difficult to carry
out in practice at the transmitting end, because in the
casc of outside broadcasts in particular the source of
sound may move with respect to the microphone, and
allowance has, therefore, to be made for such contin-
gencies in the control room. Listeners are probably
well aware, from their experience, that it is the prac-
tice of the B.B.C. to amplify specch ont of all propor-
tion to music. One may have a set suitably adjusted
for an orchestral performance, but if this is followed
by a specch we find that the intensity of the speaker’s
voice is likely to be at least equal to some of the loudest
passages of the orchestral munsic.  The B.B.C., we
understand, consider that this is necessary, in order that
speech shall come throngh clearly on crystal receivers
ov on stations at some distance, where signal strength
is weak, an explanation quite unsatisfactory to the in-
creasing numbers of listeners who employ valve re-
ceivers giving them adequate volume.

Making Up for Inefficiency.

We had hoped that some solution of the control room
trouble might have been arrived at before now, but, un-
fortunately, the position seems to have improved very
little, if at all, in the past year or more.  With a very
large section of the public, the practice is growing of
setting the receiver correctly for reception of the local
station and leaving it at that, making no further ad-
justments during the transmission of a programme. The
net result, from our experience, is that much of the re-
production is then unpleasantly out of balance, even if
one is fortunate enough to avoid actual distortion. This
means that the control room is spoiling the cffect of the
programmes to a very large proportion of listeners who
have gone to the trouble and expense of trying to get
the utmost in quality of reproduction, in order to make
up for the incfficiency of crystal and some other types
of reccivers.
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An Improved Speech Coil for the Coil=driven Loud Speaker.

By I..

HE response of a moving coil loud speaker changes
’I with varying frequency due to the alteration ot
the impedance of the moving coil. At the very
low and very high frequéncies the impedance of the coil
is greatest, consequently there is a falling off of power
at both ends of the musical range. At the very low fre-
quencies the actual movement of the coil is relatively
considerable, and there is set up a back electromotive
force (due to the cutting of the magnetic lines in the air-
gap) which opposes the current driving the coil so that
the vibration of the cone and coil is not so

E. T. BRANCH, B.Sc.

purposes, constant at all frequencies. Hence the
response curve is very close indeed to a straight line.
The author has used this device with distinctly improved
results.

Constructing the Copper Band.

The ends of the copper strip must, of course, be
soldered together where they meet in order to ensure a
complete circuit. otherwise the desired effect of a nearly
linear response is not produced at all.

As an example, the strip is illustrated in

strong as it would be were thisback E.M.F.
absent. At the very high frequencies the
movement is so small that this factor is of
no account, but the inductance of the coil
now impedes the current. On the other
hand, at about middle C clectrical reson-
ance occurs when neither of the above two.
mentioned factors have any influence, so
that at about 500 cycles the current, and
consequently the power output is a maxi-
mum.

The improvement to be dealt with in

Fig. 3 at A, where it is placed inside an
existing coil B. When making a new coil
it is advisable for convenience to incor-
porate the strip on the former in the wind-
ing space beforc commencing to wind the
coil. A thin strip of waxed tissue paper
should be stuck over the copper strip with
shellac varnish in order to insulate it from
the winding.

In order to consider this arrangement
theorctically we have to remember that the
power given out by a moving coil loud

this article consists in wrapping round the

speaker depends upon the A.C. voltage

inside or outside of the moving coil a strip
of copper the dimensions of which should
be 6}in. by gin., and two-thousandths of
an inch in thickness. We thus virtually
short-circuit the inductance of the moving coil, and,
moreover, at the low frequenciesthe back E.M.F. referred
to is practically eliminated. It must always be remem-
bered that the coil does not operate because of its in-
ductance, but in spite of it. The result is that the im-
pedance of the improved moving coil is. for all practical

cuit of an

Fig. 1.—The equivalent cir-

output valve

coupled to a moving coll
loud speaker.

produced across the anode and filament of
the valve, the weight and size of the cone,
the total impedance of the circuit, etc.
Now the impedance of the circuit (Fig. 1)
is given by
Z=v(p+R,) X"

where p is the resistance of the valve, R, the D.C. resist-
ance of the coil and X the impedance of the coil due to
its inductance and motional capacity. It is well known*
that at low frequencics the impedance of L is
A8
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Moving Coil Modifications —

negligible, and Cm has an equivalent impedance in the
neighbourhood of several thousand ohms, while at high
frequencies the impedance of Cm is negligible, and L
has an impedance of round about several thou-
sand ohms. At resonance (about 500 cycles for a
1,000-turn coil of diameter 2in. working a conc weigh-
ing (with coil) about 18 grams in a field of 10,000 lines)
the circuit L Cm has zero impedance and the impedance
of the whole circuit may be taken as p+ R,. Therefore,
there is a falling off of power at the higher and lower
frequencies due to the factor X. In other words, any
arrangement which is capable of lowering thie value of
X without materially affecting any other factor would
increase the power of the loud speaker at both ends of
the musical register, and bring the response curve more
nearly to a straight line, and this will be true for the
moving coil described by the author under *“ A New
Method of Push-Pull Amplification.”” The insertion of
a strip A of copper, either stuck on the inside of the
moving coil former B using any suitable adhesive, e.g.,
Le Page’s liquid glue, shellac, etc., or wrapped round
the winding space of the former hefore the windings are
put on, accomplishes this object to a marked extent.

Galvanometer Ana'ogy

In a previous article® it was shown that where
soeeral valves are used in parallel in the last stage,
without redesigning the moving coil the power output
at 500 cycles is very greatly increased in comparison
with the hizh and the low trequencies, this being due
to the reduction ot p while
X remains unaffected.

Ro We can  consider our
N copper strip as a one-turn

sccondary winding of a

8 Cj transformer, of which the

8 | moving coil is the primary.
The ratio of this transformer
is then 1000: 1 (step down)
and its secondary is per-
manently short-circuited, as
shown in Fig. 2. In other
words, the load across the
ends AB is infinitely great,
and can be considered for
convenience as being either an infinitely large-capacity

LEAKAGE
_INDUCTANCE

Fig. 2.—The copper band
around the moving coil can
be considercd as a one~turn
short~circuited secondary ot
a transformer, the primary
of which is the moving coil.

load or an infinitely large-inductance load. While a
load on the secondary is equivalent to ! , of this
(1,000)*

on the primary, nevertheless a direct short is so great a
load that the equivalent on the primary is still very
large indeed, in fact, so large that the working induc-
ance of the moving coil is reduced to merely the leakage
inductance between the primary and secondary. The
coupling between the primary and secondary is very
tight, so that this leakage inductance is negligibly small,
at most only a small percentage of L. Also, the back
E.M.F. induced by the motion of the coil at low fre-
quencies is very much reduced, with the consequence
that the value of the motional capacity Cm becomes very
great. In the ordinary way considerable energy has to
be expended to drive the current against this opposing
A9
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E.M.F. The net tesult is the reduction of the factor X
to a comparatively low figure, so that the overall im-
pedance of the output circuit remains substantially con-
stant at all frequencies.

The insertion of this copper strip has another effect
which also is just discernible aurally. Without the strip
the moving coil can be likened to a ballistic galvano-
meter, which depends for its operation upon the kick
produced in the coil by a momentary current, the
swinging of the needle continuing after the current has
ccased. The new moving coil with the copper strip in
position can be compared with a dead-beat galvano-
meter, the coil of which is wound upon a copper or phos-
phor-bronze frame. This frame introduces electrical
damping and the movement of the coil is aperiodic.
Hence the tendency for the moving coil to vibrate in
any way other than that corresponding to the electrical
vibrations imposed upon it is very much lessened.

It should be mentioned
that the copper strip weighs
very little more than halt a '
gram, so that the effect of its 5
mass is practically inappre-
ciable.

There are cases in which
the presence of the copper
strip is even more important
than would appear from the
above considerations. In
the calculations we have
taken the total mass of the
coil and cone as 18 grams,
thus giving®

Fig. $.—A mocideu moving
cofn in which BB represents

15 the existing coli ard A
18 x 10" N t copper band around the in-
Cm = 2.5 x 10'® =0.72m ner dlameter

It is obvious from this formula that the less the weight
of the coil and cone the smaller will be the value of Cm

and the greater the impedance ot the moving

1
27f.Cm
coil at very low frequencies. For instance, at 55 cycles
the impedaunce is 4,000 ohms, and then the total im-
pedance of the circuit is

Z = 4/ (2,500 + 1,000)* + (4,000)* = 5.300 ohms.
(assuming that the internal resistance of the valve is
2,500 ohins). Now, at electrical resonance the factor X
doces not enter into the calculation of Z tor that trequency
(500 cycles) and the power given out, that is, the amount
of clectrical energy transferred into sound is inversely
proportional to the weight of the coil and cone, and if
this decrease in weight did not cause a lowering in Cm
it would be advantageouc to make a lighter coil and cone.
For example, the author has been able to construct a
coil and conc of exactly the same diameters as those con-
sidered above (2in. and 8in. respectively), but by the
usc of a very light former and special thin paper only
weighing in all g grams. At resonance, therciore, the
power is quadrupled', while at low frequencies the
advantage imntroduced by the small weight is nullified by
the effect ot the decrease in the value of Cm, whick be-
comes

9 X Iol.'r

Taxioe 030 mi
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Moving Coil Modifications. — '
Hence, at 55 cycles the factor X now becomes 8,000
ohms and the impedance of the whole circuit is, there-
fore

v (2,500 + 1,000)" + (8,000) = 8,700 ohms.

Since the impedance of the circuit has risen from 5,300
ohins with the 18-gram cone to 8,700 ohms for the g-
gram cone, the current flowing in the loud speaker will
decrease in a similar proportion, and in consequence this
factor alone will cause a decrease in the power output
(at 55 cycles) in the ratio

1 . 1
(5,300)* (8,700)*
t.c., 3:1 (very nearly).

This means that with the substitution of the 18-gram
cone by the g-gram cone the volume of sound remains
practically unaffected at the very low frequencies but
is quadrupled at and above 500 cycles.

With a copper strip built into this coil, however, the
factor X remains small, even at the very low frequencices,
and the impedance Z of the circuit is not appreciably
altered at any frequency by the decrease in weight of
the coil and cone, and consequently the power at all
frequencies is approximately quadrupled. Even wherc
a loud speaker is giving all the power its owner re-
quires, this light coil and cone with the copper strip is

-AUGUST 1st,: 1928.

worth installing because it means that for the same
power output as before the valves are:operated at half
the original grid swing, and, therefore, less H.T. is
necessary for the same output as hitherto ; or with the
H.T. unaltered the tendency to overload: the last valve
on very occasional heavy sounds is minimised.

The coil was wound on a paper former weighing only
1.4 grams and with the copper strip 2.1 grams. When
wound, the coil and former weighed 6.2 grams. For the
cone a shect of paper normally made for running off
copies on a Roneo (cheaper grade) was used. This
paper is a little under | sths of an inch in thick-
ness, and the cone itself weighed 2.7 grams. The coil
and cone, thercfore, when stuck together ready for
mounting on the suspending leather weighed just g
grams.

Although the conc was made of paper barely , 2 wths
of an inch in thickness it was found to be exceedingly
strong when completed, and the increase in power was
very obvious indeed.

Two more such moving coil loud speakers have been
modified in this way by fricnds of the author with exactly
the same improved results.

! u'clp.c.«—li'orhl. March 30th, Y9E7.
1928. p. 601. * June 6th, 1928, p. 601.

p. 374, and June 6th,
3 March 30th, 1927,

General Notes.

Mr. H. L. O'Heffernan (G 5BY), 2,
Chepstow Road, Croydon, was in two-
way communication for three-quarters of
an hour, on the 20-metre waveband, with
the Japanese station, 1AW, on April
28th. This was stated by 1AW to be
the first dircct amateur contact on this
wavelengtt between Japan and Great
Britain.

G 5BY was also in communication on
April Ist, on the same waveband, with
TADY in Alaska, and this is stated to be
the first amateur contact Letween Aluska
and this country.

On April 13th G 5BY was in touch with
NC5AU, Vancouver, British Columbiu,
who informed him that this was the first
contact between that district of Cuanada
and Great Britain. Mr. O'Heffernan,
however, believes that other transmitters
have a prior claim, and will be glad to
hear from any who have been iu two-
way communication with the Canadian
5th Distriet at an earlier date.

0000
New Zealana Notes.

The New Zealand Association of Radio
Transmitters has presented o shield for
competition among those using transmit-
ting sets not exceeding 45 volts. The
first test, which consisted of sending four
messages in code to four separate
members in different parts of the
Dominion, was won by Mr. R. V. Roberts
(OZ 2AH), who was successful with three
messages and was heard with the fourth.
The test attracted a large number of
entrants from all over the country. It
is hoped to carry the tests out every six
months in future.

My. C. V. Blucher, of Wailopu, New
Zealand, has within the lust few months
picked up on a four-valve set forty-nine

American  stations, sixteen Australian,

and four Japanese, besides all the N.Z.

stations,  Of these, thirteen Aniericun,

ten Australian, and one Japanese were

up to loud speaker strength, the re.

mainder being heard through the phones.
0000

Broadcasting from Mexico.

‘I'he Mexican station, XC 51, is broad-
casting every evening, on the 44-metre
wavelength, talks about the history and
culture of the country in Spanish and

the Royal

Sand urst (G 5PM),

constructed by Mr. J. Beeton from the

particulars given in the ** Wireless World "
of June 29th, 1927,

Short-wave transmitter at

Military College,

English.  These transmissions begin at
9 p.m. Mexican time (about 4 a.m.
G.MLT.). The Consul-General of Mexico

will be glad to have reports from any
listeners receiving these signals, which

p. 373. ¢ April 13th, 1927, pp 4434,

should be addressed to him at Bush
House, Aldwyeh, W.C.2. He is trying
to arrange with the authorities in Mexico
to alter the time of these transmissions
to a more convenient hour for European
reception.
0000

A South African Station.

FO A9A, Mr. 1. E. Frost, Box 320,
Bloemfontein, reports that signals from
European stations have been coming in
at pood strength on 45 metres.  Spuin
and Portugal especially were heard at
R7-R8.  A9A transmits on 35.75 metres
daily from 17.30 to 21.00 G.M.T., and
listens for European stations replying ou
32 to 45 metres.

o000
Forwarding Agents

Esthonia.—V. Suigusaar, Hébe t. 4
Pernau (in place of Mr. Leesment) ; he
will also forward cards for Lettlund and
Lithuania; all should le sent under cover.

0000 :

Q.R.A.s Wanted.
JZR, BQS, EB4GW. ORU, ED TAK,
ED 7AE, EI 1GD, 54RA, WOXNX, FS1.

cooo

New Call Signs.

2AFG (ex BRS 31), V. G, Mcllor, I, Guildford
Lawn, Dover, Kent,

2AY0 R. Brettell, Ja, Hartshorn Ri.. Bilston,
Staffs.

5 BX (ex 2 BXG), “Hill Close,” Berkswell,
Warwickshire.

5 LT E. 8. Elliott, 12, Marlin \Wav, Sheffield.

6 MO (ex 2 AOV), A. E. Apps, 822, High St.,
Chatham,

6QA (ex 2 BPJ), T. A. Whiteley, 13, Haslam
St., Rochdale, Lancs.

6 WT J. R. Wortley-Talbot, Broadsands House,
Churlston-Ferrars, S. Devon.

EB 4FQ A. Legrand, 44, Rue Darchis, Liége, Belgium,

ET-1F  W. [linentalis, Aukst. Karin, Kursai,
Kaunas,

ES-2NQ Armas Hickiiinen, Linnank 164, Helsinki.

EX 1AW MM, Assa aud Wagner, Diekirch, Luxeu-
bourg.

A 10
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Hints on Choosing and Winding Coils. By

T scems likely that questions pertaining to tuning

coils arc responsible for more uncertainty in the

mind of the amateur than is any other technical
matter which directly concerns every owner of a
receiving set.  Possibly the situation has been aggra-
vated by the fact that we have slipped into the habit
of classifying plug-in and other coils by a figure corre-
sponding cither exactly or approximately to the num-
ber of turns which they comprise, iustead of by more
helpful and scientific units of inductance. It may be
considered that *“ microhenry *’ is rather a forbidding
word to put before the beginner, but it scems to the

writer that the use of its familiar abbreviation of
‘“mic ”’ would go a long way towards establishing
confidence,

Now the statement that a coil has a certain number
of turns, unqualified by particulars as to their diameter
and disposition with respect to each other, gives no
definite information as to the wavelength to which the
oscillatory circuit of which the coil forms a part may
be tuned, although a most useful rule of thumb, suffi-
ciently accurate for many purposes, will be given later.
Even thie adoption of the ‘“ microhenry *” rating might

well feave ns in the air, as it involves working out a”

somewhat complicated forinula, although this task can
be avoided by making usc of the Abacs now appearing
in The Wireless World. However, we are still left with
the task of ¢stimating the imductance of our home-made
coils.  This is not altogether casy, although it can be
done by following the procedure described in several
wircless text-hooks.

A Useful Rule ot Thumb.

Is there no simple way of deciding what size of coil
will be required to tune to a given wavelength?  For-
tunately for those who do not care to spend much time
in going deeply into the subject, there is; every amateur
knows by experience that the nse of a certain coil en-
ables him to receive his local station, and with this
knowledge as a basis he can readily estimate the rela-
tive nnmber of turns necessary for anv other wavelength.
The simple rule is that wavelength is directly propor-
tional to turns, assuming the diameter to be sensibly
constant, and not less than the winding length.  This
will hold good over a wide band of wavelengths, and
errors are likely to creep in only if the tuning condenser

A Il

“RADIOPHARE.”

has a disproportionatcly small maximum capacity.
To see how it works in practice, let us imagine that
a certain receiver, with a directly coupled aerial, tunes
to a 4oo-mictre transmission with a go-turn coil, and the
variable condenser set at about half its maximum capa-
city. Applying our rule, we find that for the reception
of Daventry on 1,600 metres—a four-fold increase in
wavelength—a coil of 40 x 4 = 160 turns will be required ;
the nearest standard winding, with 150 turns, is almost
certain to be suitable. Turning to the shorter waves, a
coil having 40 +2=20 turns would be correct for tuning
to 200 metres—half the basic wavelength,

Data for ¢ Best’ Coils.

There is another rule, which, though not so helpful
in practice as the foregoing, is nevertheless of some
value on occasions ; it is to the effect that wavelength is
directly proportional to coil diameter if the number of
turns are constant.

The very involved question of coil design cannot be
touched upon here, but data tor winding cflicient in-
ductances to cover the normal broadcast band with a
condenser of from 0.0003 mfd. upwards may be useful
to those who find it necessary to make a coil of some
specific diameter for use in tuned anode circuits, as
H.F. transformer secondaries, or as aerial-grid induct-
ances—in fact, for any purposc except for use in a
directly coupled aerial circuit.

Assuming a diameter of 2lin., the winding should
have 72z turns of No. 28 D.C.C. wire. The 3in. coil
may be wound with 66 turns of No. 24 D.C.C., while
tor a diameter ot 3}in., 62 turns of No. 24 D.C.C. will
be correct. Al the coils are single-layer solenoids, with
adjacent turns touching.

In spite of the fact that these coils are rnade with
wire of a standard gauge which is readily obtainable
from the majority of wireless dealers, their dimensions
approach closely 10 the ideal for inductances wound with
solid wire, although in the case of the first two described
a slight improvement could be effected by using double
sitk-covered wire of the gauge specified, slightly spacing
the turns to occupy a winding length equal to eight-
fifteenths of the diameter. It should be made clear that
a greater diameter means increased cfficiency, but coils
larger than 3lin. arc apt to be cumbersome, and their
use may lead to excessive interaction betwcen circuits.’
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HE question of the choice of a detector in a wireless
receiver brings us for the first time into contact
with the need for making compromises on technical

grounds alone. In the case of the output stage, discussed
in the preceding article of this series, compromise really
only came into question in view of the need for keeping
expenditure within the means or inclination of the user,
whereas in the matter we arc now to discuss there are
important technical reasons in favour of keeping each of
the four possible types of detector.
There are also excellent reasons for
disliking and deciding to discard each
type, so that the final choice must in-
evitably become something of a per-
sonal matter. Some will think that
the advantages of a grid rectifier out-
weigh those of the anode rectifier, and
others, who estimate differently the
relative importance of the factors in-
volved, will come to exactly the
opposite conclusion when considering this vexed point.

The four types of rectifier to which reference has just
been made are the crystal, in all its many forms, the grid
rectifier, the anode rectifier, and finally the diode recti-
fier. Each of these four has its own particular virtues
and its own particular defects, with the result that each
has a sphere that it has made peculiarly its own.

deals

When it is Better to Use a Crystal.

Where, owing to the proximity of the local station,
no high-frequency amplification is required, and recep-
tion in telephones is considered sufficient, the crystal
stands supreme, in spite of its many disadvantages. In
any valve receiver the power that operates telephones or
loud speaker is derived from the high-tension battery
and the energy picked up by the aerial has to do no
more than control this local source of power. In vivid
contrast to this stands the crystal receiver, which is
operated entirely by the energy collected by the aerial,
and supplied by the broadcasting station itsclf. The
ability to employ dircctly this source of free eunergy is
at once the crystal’s greatest recommendation and its
greatest limitation. By virtue of this peculiar action,
so different in its very nature from that of the valve,
there is removed entirely the nccessity for installing, and
replacing or recharging at intervals, batteries or accu-

A3
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In Part I the relative merils of the many
allernative forms of outpat stage were
carefully discussed.
with the delector
indi:ales the limitalions of the four
methods of aelection—the crystal de
tector, the two-electrode valv:, the leaky-
grid and anode-bend deteclor.
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mulators of some kind. This means that the crystal set
costs far less to instal than even the smallest receiver em-
ploying valves, while upkeep costs are limited to the
expenditure of about a shilling a year on new crystals.
In return for this modest outlay any listener dwelling
within ten or a dozen miles of a main station can hear
that station in telephones whenever it is transmitting,
and the standard of quality is for all practical purposes
limited only by the excellence of the tclephones used.

When reception is required from a
greater distance, or at a greater
strength, than is possible with an un-
aided crystal, it becomes neccssary to
employ valves for amplification. If
this is done most of the crystal’s
superiority as a rectifier vanishes. If
valves are to be used at all the
various batteries have to be installed
and maintained, so that there is very
little advantage in being able to dis-
penuse with them in one particular part of the receiver;
the addition of one more valve consuming but little from
the anode battery and in these days an almost negligible
filament current, makes so little difference to the cost of
installing or running a receiver as to be hardly worth
considering. In such circumstances the extra difficulty
that is introduced by the use of the crystal into the
problems of designing the high-frequency amplifier is
generally considered sufficient grounds for replacing it
by a valve. As has already been mentioned, the crystal,
unlike the valve detector, requires high-frequency power
in appreciable amounts for its operation. As a result
the design of the tuning circuits from which it is fed has
to be considerably modified to suit this condition. This
does not appear at first sight a very grave difficulty, nor
would it be so but for the fact that the power consumed
cannot be depended upon for constancy, cven within
wide limits ; the damping introduced by the crystal varies
not only with every different crystal but from point to
point on the same crystal. Even *‘ permanent ™ detec-
tors are not free from these variations, and with the best
of them the design of the circuits has by no means the
certainty that is associated with designing for a valve
amplifier.

Where the valves in use with the crystal are employed
as low-frequency amplifiers only, magnifying up the

This instalment
and clearly
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Compromise in Receiver Design.—

signals for loud speaker reproduction, the variability in
behaviour is again a serious drawback. If telephones
are attached directly to a simple crystal set, variations
in strength of perhaps twenty to one are not really serious
unless signal strength is at its best very low, for the
adaptability of the ear compensates to a large extent for
these changes. When a loud speaker is in use, however,
matters are very different. The usual loud speaker
equipment requires to be run at very nearly its maxi-
mum output to give acceptable strength, so that any
decrease below this value is resented by the listener.
Similarly, ‘any increase above it is resented by the out-
put valve, which promptly delivers signals distorted
through overloading. Add to this that the process of
resetting the crystal causes the loud speaker to emit a
ceries of cracks and bangs of sufficient violence to annoy
the average listener beyond endurance, and we have
completed the case against the crystal.

Summing up both sides of the case, we have seen
that the cheapness and simplicity of the crystal set
renders it supreme for local reception on telephones.
while the small saving that is rendered possible by its
incorporation in a receiver employing valves for pur-
poses other than detection is handsomely outweighed in
most cases by the difficulties, both of design and opera-
tion, that its use entails. The use of a crystal in con-
junction with valves is therefore practically limited to
receivers which are primarily designed for extreme
economy ; such receivers make use in most cases of
reflex amplification in order to obtain the very maximum
of useful work from each valve. The reduction in the
price of valves, and, still more, the reduction of filament
current to little more than one-tenth of the amount con-
sumed by the old bright-emitter has resulted in the
almost complete disappearance of receivers of this class,
for the motives leading to the utmost economy in valves
have lost most of their force. At the present time it is
safe to regard the use of a crystal for rectification in a re-
ceiver which employs valves
for amplification as outside
current practice, and re-
ceivers of this type will not
receive further consideration
here on that account.

# v

The Diode Rectifier.

Passing to the use of the
valve as a rectifier, we may
dismiss in a few words the

pegsiector, Friausteston  diode rectifier. Its sensi-
ode detector, reduces the tivity is so low that if it is
ERtentinia by imposing a load substituted for either an
gitiefiuaedicireuit. anode-bend or a leaky-grid
detector it is necessary to

add two extra valves to the receiver. One of these
must be employed as a high-frequency amplifier, in
order that the high-frequency input that this type of
rectifier requires may be provided, and the other is
needed to make up for the fact that the diode rectifier
is a rectifier only, and contributes no amplification what-
ever. In return for this expenditure of apparatus we
obtain a perfection of rectification, combined with per-

TO DETECTOR

The tuned input circuit to
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fect reliability, that cannot easily be equalled in any
other way. - The gain in quality that results is but small
compared with an anode rectifier, and is difficult to
detect by ear even when a perfect amplifier and the
most nearly perfect loud speaker available are in use,
so that diode rectification is not worth while save under
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(a) and (b) represent the type of circults made necessary by the

characteristics of the anode and grld rectifiers respectively, It is

particularly to be noted that (a) has the same number of controls

as (b) but gives much greater selectivity. Although both have

about tbe same effective range of reception (a) gives a much
greater ocutput to the L.F. amplifier than (b).

rather exceptional circumstances. It.is never likely to
be popular, and is certainly not of sufficient interest to
the average set builder to be treated here at any greater
length.

Leaky Grid v. Anode Bend.

There remain for discussion the anode-bend and the
leaky-grid rectifiers, which, so far as popularity is con-
cerned, hold the field almost exclusively. In practic-
ally every receiver one or other of these two methods of
detection is adopted, so that in the vast majority of cases
it is only necessary to make a choice between these two.

Of recent months much has been written on their
relative merits, and the topic has been much ventilated
in wireless circles. Each mode of rectification has its
own staunch adherents who will have nothing to do with
the rival method, and both sections are perfectly justi-
fied in their preferences. Those who prefer grid recti-
fication point out that they can receive as many stations
with three valves as their rivals can with four—what
possible reason can there be to forsake so highly efficient

A 14
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The following abstracls are prepared, with the permission of lhe conlroller of H M. Stationery Office, from
Specifications obtainable af the Patent Office ?25. Southampton Buildings, London, W.C.2, price Is. each.

Battery Testing.
(No. 285,622.)
Application date: January Tth, 1927.

A flash-lamp automatically indicates
when the surface of the electrolyte in
an accumulator has fallen below a certain
level, the necessary current for energising
the flash-lamp being drawn from the
accumulator under test, and not from a
separate source. As shown, the flash-

indicator for

Electrolyte level
(No. 285,622).

accumulators.

lamp L is mounted in a casing provided
with a window and a push-button switch
S. The lamp is connected across a ter-
minal T on one of the plates of the accu-
mulator and a terminal T, on a short
rod of metal insoluble in the electrolyte.
So long as the end of the rod touches
the electrolyte the lamp L will glow in
response to the operation of the switch
S. As soon, however, as the level of the
electrolyte falls below the ends of the
rod, the lamp L is open-circuited and
remains inactive.
Patent issued to E. Elwess.

022Cv¢

Directional Signalling.
(No. 285,169.)

Application date: November 17th, 1926.

When using a frame aerial, eithier for
reception or transmission, errors in the
well-known directional effect are liable to
arise owing to a possible lack of symmetry
in the distribution of the current in the
windings of the frame cansed by some
unbalance in the circuit connections. In
order to prevent this, special precautious

are taken m coupling the frame windings
to the associated vilve or valves.

As shown in the figure, the tuning con-
denser C is shunted across the ends of
the windings A, the centre point K of

Method of obtaining perfect symmetry
in frame aerial connections.
(No. 285,169.)

which is connected through a grid leak
and condenser to the filament circuit of
a pair of valves V,, V,. Tappings from

the grid of each valve are then made to
points T,, T, symmetrically related to

the centre point K of the windings. The
leads are however ** crossed *’ so that the
grid tapping of the valve V, lies on the
same side of the point K as the plate
counection from the valve V,, and wvire
versa.

Patent issued to Captain J. K. im
Thurn and others.
©Co0o0O0
Selective Multi-stage Valve.

(No. 261,013.)

Convention date (Germany): November

dth, 1925.

In order to facilitate selective recep-
tion, a piczo-electric oscillator is in-
timately associated with either the input
or output circuits of a valve, so that
signals corresponding to the fundamental
crystal frequency are passed through and
amplified whilst undesired frequencies are
blocked by the action of the crystal.

As shown in the figure, a multi-stage
unit comprising a high-frequency ampli-

Piezo-electric oscillator used in output
stage of valve to give selective reception.
(No.261,013,)

fier A and a detector D are mounted in
the same glass bulb. The selective
crystal Q is included in the output cir-
cuit from the amplifier, in shunt with
the high-resistance coupling R.  An input
voltage corvesponding to the erystal fre-
quency will pass to the grid of the de-
tector in amplified form, whereas an un-
desived frequency will be damped out.
Patent issned to S. Loewe.
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Compromise in Receiver Design.—

a rectifier? The users of anode rectification counter
this by drawing attention to the superior selectivity of
their receivers, and to the fact that there is no reaction
control, and by demanding due appreciation of the im-
proved quality of reproduction that they generally seem
to attain. They count the expenditure of an extra valve
a small thing in comparison with all these advantages.

In making these claims neither school has indulged in
any greater exaggeration than is usual when attempting
to prove a case; there is no doubt whatever that greater
sensitivity in a simple set can be obtained with the grid
rectifier, nor is it possible to challenge scriously the
statement that the anode rectifier provides in general
both better selectivity and better quality than its rival.
In choosing a rectifier it is, therefore, necessary to take
into consideration the conditions under which the set
is to be used, the degree of selectivity likely to be re-
quired, and the standard of quality implied by the de-
sign of the low-frequency amplifier and the loud speaker
to be used, before a final decision between the two can
be rcached.

A discussion of the behaviour of the two rectifiers, so
far as it affects receiver design, will bring into promin-
ence the main differences between them. Let us imagine
that a tuned circuit is supplied from an aerial, or irom
the plate circuit of a preceding high-frequency amplifier.
If this tuned circuit is of low enough resistance quite
large high-frequency voltages may be developed across
it. If any high-frequency power is drawn from this cir-
cuit, however, the voltage will immediately drop to 4
very much lower value; the ‘‘ voltage regulation,”’ as
it is called by designers of power transformers, is almost
unbelievably bad. The absorption of power from such
a tuned circuit is equivalent to increasing its resistance
to a higher value, because this also would result in a
lowering of the voltage available at its terminals.

With this clearly in mind, let us compare the effects
produced on this tuned circuit by connecting across it
in turn each of the rectifiers under discussion. In the
case of the anode rectifier, the grid of which is held at
a negative potental with respect to the filament during
the whole time of operation, no current flows between
grid and filament, so that no power is consumed in the
grid circuit ; the potential variations of the grid are called
upon to do no more than control the electron stream be-
tween filament and plate. Consequently the connection
of an anode-bend rectifier to our low-resistance circuit
will result in no decrease in the high-frequency voltage
developed across it, except for the effects of any small
absorption of power due to the imperfections of the di-
electric from which the valve-holder and the base of
the valve are built up. Thus the signal voltage applied
to the grid of tlie valve under operating conditions will
be very nearly equal to that developed across the circuit
when no connections are made to it.

The mode of operation of the grid rectifier is funda-
mentally different. In this case the grid of the valve
is set to a small positive potential, so that a small currerit
flows from grid to filament all the while, i.e., electrons
from the filament are collected by the positive grid. It
is quite clear that if any high-frequency voltage is
applied to the grid it will drive a high-frequency current

A L5

! Wireless
World

- 4 L
’

through the valve by varying from moment to moment
the number of electrons being caught by the grid. A
moment’s thought will reveal the fact that at any instant
when the grid is made more positive than usual by the
high-frequency voltage, ‘an extra large number of elec-
trons will flow to it, while at any instant when it is more

negative than usual the number of electrons will be

smaller than the normal. In both cases the change in

the electron stream will tend to neutralise the effect of the'

high-frequency voltage being applied. We have already
seen that our low-resistance tuned circuit is very sus-
ceptible indeed to such effects, so that the voltage de-
veloped across it will be materially reduced by connect-
ing to it a grid rectifier. In effect, its resistance is very
largely increased. :

So far as signal strength is concerned, we shall obtain
about the same volume (assuming an average value for
the input) irrespective of the type of rectitier that we

SENS|TIVITY (VOLTS QUTPUT PER VOLT OF VOLULATION)

L o 02 04 06 08 1O )2
A.C.INPUT (RM.S.VOLTS)

The curves show graphically the way in which tbe sensitivity ot

both anode and grid rectifiers varies with the input voltage. It

will be seen that the sensitivity of the anode~-bend detector increases

rapidly as the input voltage is iucreased. In practice the output of

rectified signals is approximately proportional to the square of the
input potential.

connect to our tuned circuit, for the anode rectifier,
which is for small inputs comparatively insensitive, will
be operated by the full voltage across the circuit, while
the more sensitive grid rectifier will be able to
make the very most of what remains of the voltage that
it has itself reduced. Under the conditions that we have
been discussing there is, therefore, but little to choose
between the efficiency of the two.

Now suppose that reaction is introduced into the tuned
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circuit from the plate circuit of the detector. The effect
of this is to reduce the resistance of the tuned circuit,
and therefore to augment the voltage across its terminals.
In the case of the grid detector, which has increased the
effective resistance of the tuned circuit by a large amount,
the introduction of reaction will permit a very large
increase in the signal voltage before the effective resist-
ance of the coil is reduced to a value which makes
tuning too sharp for quality, or oscillation becomes im-
minent. Signal strength can, therefore, be increased
many times by using reaction.

In the case of the anode rectifier the resistance of the
tuned circuit remains low even with the valve connected
to it, so that if reaction is applied there is only scope for
a very small increase in signal strength before the limit
of low resistance is reached. In this case the reaction
control is of almost no practical value, provided always
that the tuned circuit is of low resistance without it.

It will be seen then that if we wish to take advantage
of the sensitivity of the grid rectifier we shall be com-
pelled to include in our receiver a reaction device of
some kind, and that this reaction must of necessity be
applied to the tuned circuit that immediately precedes
the detector. It is not sufficient to obtain reaction effects
by partial deneutralisation, or by any other method that
reduces the resistance of the aerial circuit, for this does
not counteract in any way the damping effect of the
grid rectifier, and so leaves the sensitivity of the receiver
at a much lower level than it need be.

The Question of Selectivity.

If an anode rectifier is employed, rcaction into.its grid
circuit is of so little practical value that it is not worth
while to fit a special control for it; it is necessary in this
case to obtain the voltage required to operate the detec-
tor by high-frequency amplification.

We must make our choice, then, between two alter-
natives. One of these is a grid detector with reaction,
helped, if necessary by a small amount of amplification
at high frequency ; the other is an anode rectifier, plenty
of high-frequency amplification, and no reaction. A
well-thought-out design based on either of these will
lead to a set having sensitivity up to any desired stan-
dard ; of the two the receiver employing the anode recti-
fier will probably need one high-frequency stage more
than the other.

This last statement is made with the intention of pro-
viding in either case a high-frequency input suited to
the particular characteristics of each detector. The
anode detector gives an output of rectified signals which
is approximately proportional to the square of the input
voltage. This means that if we increase the high-fre-
quency input applied to the dctector from one-tenth of
a volt to one volt, we obtain in return for this increase
about a hundred times the output of actual signals. A
stage of high-frequency amplification that magnifies
thirty times will increase the sound in the loud speaker
some nine hundred times. Since we cannot hope to ob-
tain an amplification of anything like this last figure in
a single stage of low-frequency amplification, it will
clearly pay us to do as much amplifying as possible
before detection, and as little as need be afterwards. In
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any receiver in which an apode rectifier is to. be, used
we should try, if we do not wish to multiply valves un-
necessarily, to provide the detector with an input of not
less than one volt, or more, if there is available suffictent
anode voltage to enable it to deal with a greater input
without overloading.

The case of the grid rectifier is totally different. Here
the sensitivity is very considerable at even the smallest
input, rises to its greatest value at an input of about one-
fifth of a volt, and remains at this value up to an input
of some two-thirds of a volt, after which it falls away
rapidly. At this point there occurs overloading, accom-
panicd by bad distortion. If we proposc to use a grid
rectifier we must, therefore, design for a much lower
degree of amplification at high frequency, for two
reasons : Firstly, we are going to use reaction, and this
will to some extent take the place of H.F. amplification,
and sccondly, we must remember than an H.F. stage
amplifying thirty times may only increase the sound in
the loud speaker some five to ten times. The same valve
transferred o the L.F. amplifier can do much more than
this, so that it will be more profitable to employ it there.
On a good aerial adequate sensitivity can be obtained
from a grid rectifier with reaction, using no H.F. ampli-
fication at all, while if only a small acrial is available
the addition of one moderately efficient stage will fulfil
all requirements in this direction.

So far we have been discussing sensitivity, and the
most economical methods of attaining it with cach type
of detector. We have still to consider sclectivity, and
to sce how it is influenced by the choice of detector.

First, there is the obvious corollary from the con-
clusions at which we have already arrived. We have
found that where an anode detector is to be employed it
is advisable to usc a high degrec of H.F. amplification
in order to work the detector at its most sensitive point.
Such an amplifier as is here implied will necessarily con-
tain several tuned circuits, each of which, in the interests
of efficiency, will be given as low a resistance as is cor-
sidered safe from other points of view. The number of

tuned circuits actually employed in the receiver will,

of course, depend on a number of factors, but it is clear
that the gencral trend of the design will be towards a
receiver of high selectivity.

The Anode Rectifier and Interference.

If a grid rectifier is to be used, we have an exactly
opposite state of affairs; we have secn that it then be-
comes desirable to keep the amount of amplification at
high frequency down to a small value, relying upon re-
action for the bulk of the scnsitivity. The tuned circuits
will thus be few, so that the selectivity may be considered
poor in comparison with a companion receiver incor-
porating an anode rectifier and giving an identical range
of reception.

In addition to the variations in selectivity imposed by
the necessity for designing the high-frequency amplificr
to suit the dctector, there is another cause of difference
between the two, less potent, perhaps, but still consider-
able, which tends to emphasise the distinction already
made. An anode rectifler, though highly sensitive to
strong signals, is relatively insensitive to weak ones, so
that if the signals from two stations reach the grid of

A 16
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Compromise in Receiver Design.—

the detector at the same time any difference in strength
between them will be emphasised by the detector. The
grid rectifier, on the other hand, is not very much less
sensitive to weak signals than to those of normal strength,
so that in this case the difference in strength between
the two stations will not be materially affected by the de-
tector.

Let us suppose, for example, that we tune in a station
A which we wish to hear, and that signals from a nearer
station B, to which the receiver is not tuned, force them-
selves through as far as the detector. If our tuning is
sufficiently selective to reduce the voltage due to station
B to one-thirtieth of that due to station A, then, if we are
using an anode detector we shall hear A nearly a thou-
sand times more loudly than B-—which means in prac-
tice that B will not be heard at all. But if a grid detec-
tor is in use we shall be deprived of this artificial aid to
selectivity, and as a result A is not likely to be more
than fifty times louder than B. Here, then, we have
another reason, apart altogether from its influence on
the design of the receiver, for anticipating a higher
measure of s:lectivity when an anode rectifier is used.

Limitations of the Grid Rectifier.

The question of the relative merits of the two detectors
from the point of view of quality is one that has exer-
cised many. The case of the anode rectifier is simple ;
it yields quality that is only slightly imperfect under all
conditions of input. Assuming correct adjustment of

grid bias, the degree of imperfection is dependent solely -

upon the percentage modulation of the received carrier
wave becoming greater as the modulation increases for
a loud passage of music. The impression is then pro-
duced as of slightly overloading the output stage of the
receiver. The quality is not affected in any way by vary-
ing the high-frequency voltage applied to the detector,
so long as grid current does not flow. It is, therefore,
possible to make an anode rectifier deal with very large
signal voltages indeed, providing that adequate high-ten-
sion voltage and grid bias are available, and there is no
need, so far as quality is concerned, to take any interest
in the signal voltages applied other than to make sure
that overloading due to insufficient anode voltage does
not occur.

The case of the grid rectifier is very much more com-
. plicated. For small inputs the quality is quite good,
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though the use of too much reaction often gives the oppo-
site impression. As the signal voltage is increased, there
follows a small region in which quality is poor, imme- -
diately after which, beginning at an input of about a
fifth of a volt, there is a narrow range within which
the quality is better than the Lest that the anod= detec-
tor can provide. As soon as the upper limit of this range
is exceeded, at a little over half a volt, the detector over-
loads, and quality becomes extremely bad. These effects
correspond to the various regions on the grid rectifier
curve shown, the nearly horizontal part of which corre-
sponds to the range within which high quality is ob-
tained.

Although it would, perhaps, be possible to arfange to
work a grid rectifier always within the limits of perfect
quality just meationed, there are practical considerations
which render it safer to work at rather lower input
voltages in order to avoid the possibility of overloading,
and to accept the slight falling off in quality thereby
brought about. If this is done the quality will not rise
quite to the standard of the anode rectifier. It will not,
perhaps, be out of place to remark here that the grid
rectifier has earned its bad reputation for quality largely
because it is habitually overloaded by most of its users;
properly handled, it will give very acceptable quality
indeed.

To sum up, one may conclude that a typical receiver
built to suit an anode rectifier gives slightly better quality
and much better selectivity than one built round a grid
rectifier, but that the former receiver must of necessity
be rather more complicated and more expensive. - Each
user must decide for himself whether he will have sim-
plicity with cheapness, or quality with selectivity, and
must make his choice of rectifier accordingly.

* * *

The detail design of the detector stage has not been
touched upon here, partly because the choice of the type
of rectifier to be employed is so large a subject, and has
so far-reaching an influence upon the whole of the rest
of the receiver that it has been considered worthy of a
section all to itself. After all, the grid circuit of the de--
tector valve is really part of the high-ffquency ampli-
fier, so that for design purposes at least it must be treated
under that head. Similarly, the plate circuit of the de-
tector will be regarded as the first part of the low-fre-
quency amplifier, which will be the subject of the third
article of this series.

BROADCASTING CHANGES IN AUSTRALIA.

~AR-REACHING changes in the management of
Australian broadcasting will probably occur next
year, when practically all the existing broadcast-
ing licences will have expired. In a statement made last
week, Mr. Bruce, the Australian Prime Minister, an-
nounced the Government’s new policy arising out of
the widespread complaints regarding the quality of pro-
grammes sent out by the existing “* A’ class stations,
which, to all intents and purposes, are controlled by a
combine covering the entire Commonealth.
The Government contemplates taking over the plant
and equipment of all privately owned A"’ class sta-
tions, with the object of placing the complete programme

Ay

and news arrangements in the hands of private con-
tractors who will be invited to submit tenders.

General supervision of the service will be vestéd with
the Postmaster-General, who will be empowered to en-
sure the maintenance of the standard of programmes
by withholding part of the licence fees payable or by
cancelling the contract. The contractors will be paid
a percentage on each licence fee.

An advisory committee will assist the Postmaster-
General in all questions requiring technical considera-
tion and in the supervision of programmes. Research
work will be financed from the balance of licence fees
after the contractors have been paid.
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FULLER ACCUMULATOR CO. (1926) L'D.

AlQ

Your

L.T. battery
never runs

down

37/6 now keeps it coutinuously, auto-
matically, charged up, without usual.
troubles, off A.C. house mains.

. NOTHING to switch on, or look after !

Yet your L.T. battery is always
fully charged! Always ready with a
punch and a smile, day and night,
however much you use your receiver!
The FULLER Balkite is a REALLY
automatic trickle=charger—you needn’t
diszonnect it even while you’re lister ing-
in] Absolutely silent ! IMPERVIOUS
to overload! Nothing to break or
wear ]! No creeping of electrclyte ! And
protects the battery every way. An
amazing invention, and an amazing
boon — your dealer has a
leaflet describing it.

SEE YOUR DEALER TO-DAY !

[FUILLIERS

3/6

|

Thousands of wireless ‘enthusiasts will
welcome this new component, which a
once obviates the nuisance known as
“motor Loating” end ensures a real
Jegree of stability

The three wappings provided tulhl in the
e component cvervthing that is needed
lor the series resistance feed methed cf
preventing lcw  frequency reaction.
Further they permit of soltage adjust-
ment, so making possible only one H.T
tapping on the set

The component parts are so arranged in
the new ANTI-MOBO that the usual
crrars ot winding  causing  interaction
cannot be made.
Attractively finished
in a high grade
Bakelite moulding,
the R.I. and Varley
ANTI-MOBO can
easily be built into
any good class
wireless receiver

THE MARK OF BETTER RADIO (V‘a_rl/e y')

Kingsway House,

« dephone

103, Kingsway, London, W.C.2.

t.olborn 5305

Advertisements for ** The Wircless World * are only accepted from firms we belicve to be thoronghly ieliable.
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I At a vary low estimate a good 6o v. H.T. R ‘

Battery costs 7/- every 7 months. and thi BATTER ' E‘

where used but moderately. /.
-
An “EKCO™ D.C. Model selling at 1776 7 FO“R 7

complete costs ouly 7/- in 7 years lo maintain
when used 4 hours a day,  Furthermore, it
the end of 7 vears vou still have L ft vour

; “EKCO” as sound as when it was first
Model My, D.C. pyurchased. Cost is, however, but one of th
Suitable for 1 to 3 arcat advantages of using “ ERKCO 7 instead
valve sels only. of batteries and accumulators. *ERCO ™
Price 176 complete. g 16 tronble whatsoever. At a {ouch vot
i have Mains Power and vour set gives perfoct,
humless reception.  There is no messine s,
wire-ugliness, recharging, arm-aching shop
renewals week by woeek., Install “ ERKCO
in a few minutes and for vears von will
torget it is there.

o

Save  money,  save  tme,  save  worry
FRCONOMISE " NOW,

Model M2 D.C.

Two tappings. Suit- Write for the illustratzd *“ EKCO " folders
able for 1 to 3 valoc detailing all ¢ EKCO ' Mains Power Units
sets only, and Sets. Complete Units range from 17,6
Lrice 29/6 compicte. D.C. and from £4 - 12 - 6 A.C.

Model M2, 1. .C. .
Twotappings. Suitable for 1to 3 valve
scts only Price £4l12/0 complete.

EK.COLE]™ Dept. W, “Ekco” Works, London Road, LEIGH-GN-SEA.
h -

= ,}amma'mm

”%lERE ARE UNHEARD BEAUTIES
IN YOUR GRAMOPHONE RECORDS !

ERHAPS you possess a really fine
gramophone, and no doubt many of the
latest electrical process records. Maybe
vou think it impossible to improve upon the
fine reproduction of these wonderful records . . .
> but just play them with the BURNDEPT Electric
L— Soundbox ! You'll be delightedly astonished by
PRICE £1 . 0. O the previously unheard beauties of your records
—rich, full -harmonies, chords, and the highest

: and lowest notes of the musical scale. You'll
be convinced that the new BURNDEPT device
does improve your gramophone reproduction!

You merely fit the BURNDEPT Electric Sound-
ELECTRIC SOUNDBOX box in place of the ordinary one, and connect to

. your wireless set—that’s all. There is no
Offices : Blackheath, LONDON, S.E.3 by : : : s
London Showrooms: 15, Bedford Street, Strand, W.CG.2 surface noise with this device, and the tonal

purity is unequalled —even by three times

ADAPTER : Publication No. 127 gives GRAMOPHONE more costly attachments.

S Complete Instructions and VOLUME oy . . i .
E)ognpguigég%el: Circuit Diagrams, together CONTROL: An unexpected trnll;l;;eb TPh; Radio Cosrporatwn of
With “o-ft t\vinl with practical advice on  \With: 2L twin flex. 2Urich use the BURNDE Electnc. qundbox: to

LR how to get the best out of iVl wire for conneet broadcast gramophone records. This is specially
flexible wire, Gramophone Records—it is ¢ © Sotndbos interesting, as the Soundbox is practically a new-
4/— sentout with each Soundbox. 8’6 comer among record-reproducing devices !
A — O — A A — A S A N A A A S AN N7 A —— A A A A~ ST
5 AW,

Mention of ** The Wireless Woild," swhen seriting to advertisers, will ensure prompt attention. A20
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Events of the Week

IIIGH SPEED PICTURE TRANSMISSI{ON.

Professor Teliernysheff, a Soviet scien-
tist, claims to have invented a rapid wire
less picture transwission system in which
a picture of four square iuches can be
sent and received in less than 40 seconds.
Official tests are to take place in October.

cocooe
DX HUNT IN REAL LIFE,

A “ lhidden transmitter hunt,”” more
exciting even than a wireless club field
day, was enacted in Quebec lust week
when Arsena Nelna, a young Russian,
was arrested and charged with illegally
possessing dynamite.

Following the arrest, two detectives
began a search resulting in the discovery
of a powerful and fully-equipped trans-
mitter which is believed to have been
the cause of persistent interference {o
many Canadian and U.S. wireless sta-
tions in the past few weeks. The detec-
tives also found 50lb. of dynamite.

1t is alleged that the hidden transmitter
had been used as a distribution centre
for Soviet instructions to sceret agents,
and that it had been stolen from the
Canadian Marconi Company.

o000
WHY NOT DYNAMITE ?

The ahove provides a useful hint for
olub secretaries who are seeking a means
of enlivening field days.
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GRAMOPHONES AND WIRELESS.

It is understood that negotiations
uow in progress between the Radio Cor-
poration of America and the Victor Talk-
g Machine Company will probably re-
sult in a merger within tlie next few
mouths.

vocCco
INDEX AND BINDING CASE.

The index for Volume XXII. of 7'e
Wireless World is now ready and copies
are obtainable, price 4d. post free from
the publishers. Dorset House, Tudor
Street, E.C.4. Cloth binding covers for
the same volume can also be supplied,
price 2s. 10d., post free.

ccoo
CORRECTING A 30-YEAR OLD ERROR.

The reception of wireless time signals
from many different parts of the world
has resulted in the discovery of a 70-ft.
error in the computed position of the
Lick Observatory on Mt. Hamilton, ac-
cording to an announcement by the Uni-
versity of California. ‘T'he mew caleula-
tions have been based on a series of cx-
periments in time signal reception in
October and November, 1926. It is stated
that the original error was due to faults
inherent in the instruments used to de-
termine the position of the observatory
in 1897.

in Brief Review.

THE LONDON REGIONAL STATION

The contract fur the new Landon
regional broadeasting station at Brook
man’s Park has been awarded by the
B.B.C. to the Anglo-Seottish Construc-
tion Co in competition with several other
firms (writes our Broadcasting Corres;on-
dent), and work is now started.

The design for the building has heen
prepared by Messrs. Wimperls, Simpson
and Guthrie. The specification has Leen
made by the Corporation’s enginears,
who will directly supervise the construe-
tion of the building. The new building
will be single story except at on> end.
which will house the offices. '

A small part of the apparatus has al-
ready been ordered and tenders for the
remainder will go out shortly. There
wil! be two trausmitters, and the two
aerials, each 200ft. in height, will be
about 500ft. apart. 'The aerial power
will be 30 kW. It is expected that the
station will be ready for test next April.

cocoo

THE BIG FIGHT RELAY.

One of the best transatlantic relays yet
achieved by the B.B.C. was that which
took place on Friday - .orning last when
WGY Schenectady broadcast running
commentary on the Tunney-Heeney fight.

The signals were picked up by

accco
MARCON] ROYALTIES CASE.

The hearing was concluded om
Thursday last of the case befure
the Comptrolier - General  of
Patenls (Mr. William Smith Jav-
ratt) in which the Brownie Wir:
Jess Company (of Great Britain).
limited, applied for a compulsory
licence under some of the Marcom
patents. The applicants com-
plained thal restrictive conditions
imposed by the Marconi Com-
pany’s standard licence werz nn
reasonable. and they putl in a plea
for the reduction of royalties.

{n reserving judgment for a
week, the Comptroller-General
said that he hoped in the mean:
time the parties would get to-
gether and see if they could arrive
al an agrecment,
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A TRANSMITTER-RECEIVER. — The combined trans-
mitting and receiving equipment used by the Southend
and District Radio Society on fleld days.

Keston and vclayed by stations
of the B.B.C.

Not only were the words of the
commentators heard- with excep-
tional elarity, but listeners were
abie to distinguish the sounds of
ringside enthusiasm,

cooo
BROADCASTING FROM THE
CENOTAPH.
Our Farliamentary  Corre-
spondent  writes :—8ir  William

Johnson-Hicks, the Home Secre-
tary, has informed Major Colen
that permission has been given to
the British Broadcasting Corpora-
tion to broadcast the service at
the Cenotaph on Armistice Day.

1t will be remembered that the
B B.C. were able to conduct an
experimental broadeast from the
Cenotaph on Whit-Sunday last,
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when the British Legion memorial ser-
vice was held. The method used to con-
ceal the microphone and the accompany.
ing landlines was illustrated in our issue
of May 16th.
0000
BROADCAST RELAYS BY CARRIER
CURR o

ENT

The improvement of the general stan-
dard of broadeasting in Canada is the
aim of ‘a new organisation—the 1'vans
Canada  Broadeasting  Company—whiclt
has just been formed in Toronto. The
company is shortly to make its ether
debut with transmissions from the key
station CK(W, which operates on 312.3
metres with a power of 5 kilowatts.

It is understood that, during the ecarly
period of the company’s existence the
programmes will be relayed across the
Dominion by the stations of the Canudian
National Railways. the carrvier current

Wireless
Woerld

from the transmitting point. Transmis-
sions of morse and telephony continued
from 3 to 5.30 p.m. with brief intervals.
Before the location of the transmitter
was finally announced three members
succeeded in tracking it.

The first prize winver was Mr. I,
Heaton, who *checked in” at 4.35.
The award. presented by the Mavconi

Compuny, was a heavy duty choke.

Any amateurs who suececded in pick-
ing up the signals from 2AK on July 15th
are requested to comnnunicate with the
Hon. Secretary of the Slade Radio
Society at 8, Vietoria Road, Erdington
Birmingham,

0000

A CHANCE TO RISE.

The Air Ministry announces that ahout
120 ufficers will be required by the oval
Air orce for {lving duties during the

system bheing employed for linking the  next few months. Applications are ac
various stations. cordinuly invited fromn sunitable candi
XD
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H. K. Bourne, of Bristol.

J

THREE-IN-ONE_RECEIVER.—Interesting equipment designed and constructed by Mr.

On the left is the short-wave recelver, tunable from 15 to 50
metres, while in the centre Is the receiver for the broadcast band.

The Instrument on

the right is an uitra-short wave receiver for wavelengths below 10 metres,

IMPORTED WIRELESS APPARATUS:
AN ENQUIRY.

The Board of Trade have referred to
the Standing Committee an application
for an Order in Council to require the
marking with an indieation of origin of

imported wireless receiving sets and
components.
The Committee will consider whether

th:-e articles should be marked on sale
or exposure for sale, and they may, at
their discretion, also consider whether the
articles should be marked on inportation.

The date of the Conunittee’s public
enquiry will be announced later, and
communications regarding it should be
addressed to the secretary, Mr. E. W,
Reardon. Board of Trade, Great Ceorgs
Street, lLondon, S.W,1 as early as pos-
sible, and in any case not later than
August 24th, 1928,

cooQ
DID YOU HEAR 2AK ?

In a ' mystery run” conducted by the
Slade Radio Society of Birmingham on
July 15th no fewer than 40 members and
friends hunted a wily transmitter (2AK)
over an  area extending sixteen mile:

dates. who must be between the aces of
18 and 25, well educated and of good
eyesight and physique.

Short service commissions are granted
for five years’ service on the active list
and four in the reserve.

Application forms and full details of
the conditions of service can be obtained
from the Secretary. Air Ministry, Kings-
way, London, W.(.2.

000

TWO STATIONS: ONE LICENCE.

A provision of the Wireless Act which
is sometimes overlooked came up for con-
sideration in the Torquay Police Court
recently when a local reswdent was fiued
10s. for maintaining two wifeless sets at
different addresses while possessing only
one receiving licence. The defendant
stated that he was uuder the impression
that one licence was sufficient,

A wireless licence covers one receiv-
ing ‘*station.”” althongh several receiv-
ing instruments may be emploved, but
two different addresses imply the exist-
ence of two stations, and it is on this as
sumptiou that the magistrates convicted.
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OVERCOMING INTERFERENCE AT SEA.

The new Canadian Pacific liner
Duchess of Atholl has been equipped
with the newly-designed Mareconi M.C.6
2 kW, valve set, capable of communica-
tion on wavelengths of from 600 to 850
wetres and from 2.000 to 2.750 metres.

'The receiving apparatus is of the latest
Marconi design, type M.R.4F. having a
wave range extending np to 28,000 metres.
This incorporates w recent development,
in the form of a note filter, which has
Leen found to be of great advantage in
minimising delay  when receiving tele-
grams in pluces where wireless interfer-
ence is prevalent.

ocoo

CALI. LETTERS FOR AIRCRAFT.

All aeroplanes fitted with wiveless have
now been assigned five-lotter call signs
by the International DBurean at Berne.
The first letter is the nationality desiyg
nation. and the remaining four letters ave
the registration mark of the plane.

Where several countries have the same
nationality prefix. such as Haiti, Hun-
gary. and Holland. the first letter for the

group of four letters also signifies
nationality.  Thus. Haiti Legins its four-
letter group with H, Holland with N.

and Hungary with M. A Duteh pline
could he registersd as II-NADY,
British aevoplunes carry the prefix (i,

and the general call for all R.A.F.
machines is GEZAAN.  French machines

ave distinguished by the prefix I, and
the general call is IFOZ.

An exception to the geuneral rule oe-
cars in the case of Italy, whose aeroplanes

embody muuerals in their rvegistration
signs. For this reason the radie calls

are speciallv assigned, the prefix heing
the letter I
coo0o0

A WIRELESS DRAMA IN PORTUGAL.

What must have been one of the most
peculiai’ experiences in the annals of amn-
teur wireless recently befell Dr. Carios
Pimentel. a Lisbon experimenter, who
has been conducting veceiving tests on
the Atlantic coast.

For one of the tests. Dr. Pimentel
and several friends took a receiver to the
most  westerly point of Kurope—the
Chapel of the Pcuinha—sitnated 2.500ft.
above sea level. This lonely spot was
chosen with the idea of testing reception
in fog, which abounds in this district.
Just before tuning-in, the party was ap-
proached by the aged chapel-keeper and
his wife, who showed great curiosity
ahont the apparatns.  To avoid lengthy
conversation. it was hurriedly explained
that the instrument was intended to
conunnnicate with *“ another world.”

The experimenters then tuned-in. and
immediately obtained excellent veception
from Toulouse. Madrid, Daventry, Stutt-
gart, and DBarcelona. From the Ilast-
named they secured wonderful reproduc-
tion of an organ recital- Dr. Pimentel
thus describes the scene : *“ As soon as
the two old people heard the sound of
the organ, they thought we had indeed
got into touch with ‘another world *;
and, falling on their knees. they buried
theiv faces in their hands, overcome with
superstitions awe,”
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PROGRAMM

BARCELONA (Rarlio-Itarcclona), Call IAJ1 (344.8
metres) ; 1.5 kW.—8.0, Exchange Quotations.  6.10,
Sextet Selections. 9.0, Exchange Quotations and
News. 9.5, Orchestral Concert : March, On the Quarter
Deck (Alford) ; Selection from The Tales of Hoffmann
(Offenbach); Waltz, Leda (Zepler); Potpourri of
Spanish Airs (Plands) ; Sercnade, Granada (Albeniz) ;
March, The Last Stand (Myddleton). 10.0, Chimes and
Weather Report.  10.5, Programme relayed from
Madrid, EAJ7.

BERGEN (370.4 metres) ; 1.5 k\W.—8.0, Orchestral
Selections ; P’otpourri of 1913, So tanzen wir heut
(Oldhaus) ; Swedish Sketches (Torsten Petre) ; The
Seorcher March (Rosev). 830, Talk: Domestic
Tudustry. 9.0 Orchestral Selections :  Potpourri, Der
Zigeunerprimas  (Kalman);  Roses of the South

(Strauss). 9,30, Talk: The Tropical Paradise of
Ceylon. 10.0, Weather Report, News and Timne
Signal. 10,15, The Janitschar Orchestra from the

Exhibition. 12.0 Midnight (appros.}. Close Down.

BERLIN / Ksnigawusterhansen) (1,250 metres) ; 40kW.
—4.30, Talk: Civil Rights. 5.0, I'rogramme relayed
from Hamburg. 6.0, Talk by Dr. Otto Neurath.
6.80, Talk: The Antique in Germany—The Roman
Cologne. 8.55, Talk: The Duet. 7.20, Talk: Goethe.
8.30, P'rogramme relayed fromn Voxhaus.

BERLIN (Voxhaus) (484 metres) ; 4 k\W.—8.0 a.m.,
Morning Gymnastics. 10,10 a.m.. Market Prices.
10.15 a.m., \Veather Report, News and Time Signal.

.0 am., Programme of Gramophone Reeords.
11.30 a.m., Exchanuge Quotations. 12.55, Time Signal.
1.30, Weather Report and News. 3.10, Agricultural
Prices and Time Signal. 3.80, Prograrume of Gramo-
phione Records. 4,30, Dr. Ing. Seewald, Talk : Present.
day Questions in Aviation. 5.0, Concert from the
Ostscebad  Swinemunde :  Selection from  Dalibor
(Smetana) ; Selection from Von der Erde (Mabhler).
Rheinlegendchen  (Mabler) ;  Bercewse from  Der
Schatzgriber (Schreker) 3 Prelude and Screnade from
Der Schneemann (Korngold) ; Selection from Klein
Idas Blumen (Klenau); Selection from ‘The Merry
Widow (Lehir); Selection from Madame Butterfly
(Puceini). 7.0, Paula Foerster, Talk: Travelling
Through the Mark. 7.80, Dr. Arno Schirokauer, Talk :
The Poet and the Shore. 8.0, Ing. Petersen, Talk:
The ‘lechnical Linployee. 8.30, * Grossstadtiuft,”
Sketech (Blumenthal and Kadelburs), followed by
Weather Report, News, Tinie Signal and Sports Notes.
10,30, Dance Musie. 12.30 a.m. (approx.) (Sunday),
Close Down.

BERN (411 metres) ; 1.5 kW.—8.0, Time Signal and
Weather Report. 8.5 iapprox.), Popular Programme :
Zither Duets, Readings in Dialeet and Yotlel Songs.
9.20, Sclections by the Bern Orchestra, News and
Weather Report in the Interval. 10.35, Dance Music.
12.0 Midnight (approx.), Close Down.

BRESLAU (322.6 metres) ; 4 kW.—4.0, Reading from
New Books. 4,30, Orchiestral Concert @ March, Tinmer
schneidig (Kockert) ; Waltz, Sonunerlust (Lincke) :
Potpourri on Der Opernball (Heuberger) ; Pianoforte
Solo, Suite in Old Style ("Albert) ; Serenade, Op. 7
(R. Strauss) ; Humorcske (Reger); Strauss Melodies,
Bunte Blitter (Komzak); Auf der Wartburg bliihn
wicderuni die Rosen su rot (Erwin) ; Bei der Linden-
wirtin am Rhein (Gotze). 6.0, Shorthand Instruetion.
8.15, Talk in Esperanto. 6.30, ‘lalk by Heinrich
Koitz, from Gleiwitz (250 metres), 6.85, Talk by
llellmut Lehmann. 7.20, Advanced English Lesson.
8.15, Rund um dic liebe, Operetta (Oscar Straus).
10.0, News. 10.30, Crchestral Selections and Dance
Musie, relayed from Gleiwitz. 12,0 Midnight (approx.),
Close Down.

BRUNN (441.2 metres) ; 3 kW.—8.0, German Trans-
mission. 6.25, Talk. .40, Talk : Spain. 7.0, Concert:
Overture to Athalie (Mendelssohn) ; Tiefland
(d’Albert) ; Barcarolla (Griinfeld) ; Selection from
Rigoletto (Verdi) ; Air from The Demon (Rubinstein) ;
Triumphal March (Grieg). 8.5, Recital of Czech
Songs from the Works of Jandcek, Novotny, Smetana
and Axman Novotn?. 9.0, Orchestral Selections.
10.0, Programme relayed from  Prague.  10.25,
Exhibition Programme.

BRUSSELS (508.5 metres) ; 1.5 k\W.—5.0, Dance
Music from the St. Sauveur Palais de Danse. 6.0,
Talk: La Bruyére's Life and Work. 6.15, M. Carl
Goebel, Talk: Sonie Large European Towns. 6.45.
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Orchestral Concert: Retour au camp ({Antrcas);
Coquetterie (de Taye); Do, do, do (Ager); Enigma
(Popy); The Main Love (Gerschwin); 'Cello Solo,
Andante (Tartini); Seleetion from William Tell
(Rossini) ; Violin Solo, Romance in F (Beethoven) ;
Yzeil (Pierné); The Second Ballet (Luigini). 7.30,
“ Radio-Chronigque.”” 8,15, Gramophone Selections,
8.30, Violin Sclections. 8.45, Talk : August 4th, 1914,
9.0, Symphony Concert from the Kursaal, Ostend,
followed by News. 10.30 (approx.), Close Down.

BUDAPEST (555.6 metres) ; 35 kW.—5.45, Concert
froma the Works of Puceini. 7.0, H. A. Gaibel, Talk:
Gulliver's Travels. 7.45, Cabaret Concert. 9.15, Time
Signal and News, followed Ly Military Band Coneert
and Tzigane Musie from the Café Emke. 12,0 Midnight
{approx.), Close Down.

COLOGNE (283 metres) ; 4 kW.—10.15 a.m. to 1.5,
sec Langenberg. 1.5, Orchestral Concert. 3.40, see
Langenberg. 4.0, Talk for Book-Lovers. 4.30,
Programme from Koénigswusterhausen. 5.0, Dr.
Kdda Tille, Talk for Women : Students and Study in
America. 5.30, sce Langenberg. 7.15, Special Notice
on the Olympie Games. 7.20, Talk for Workers.
7.45, Dr. Lips, Talk: The Sports of Primitive Peoples.
8.5, Variety Programme, including ‘' Die Hasen-
pfote,” One-Act Play (Brennert), followed by News,
Sports Notes, Light’ Music and Danee Music. 1.0
a.m. (approx.) (Sunday), Close Down.

CRACOW (563 metres) ; 1.5 kW.—7.30, Review of
Foreign Afiairs for the Past Week. 7.55, Agricultural
Report and News. 818, Programme from Warsaw.
10.30, Concert from a Restaurant. 11,30 (approx.),
Close Dowu.

DUBLIN, Call 2RN (319.1 metres) ; 1.5 k\V.—L3J,
Weather Report and Gramnophone Selections. 7,20,
News. 7.80, Health Talk by Mrs. Russell, M.B.
7.45, Irish Lesson by Seamnus O'Duirinne. 8.0, Or-
ehiestral Selections. &30, (raelic Offerings by Mighread
Ni Annagain. 8.45, A New Series by . O'Donovan
and Company. 9,15, Soprano Solos by Hilla Dobbs.
9.25, Orchestral Selections. 9.40, Songs with the
Harp, by Charles O’Connor.  9.55, String Orchestral
Selections. 10.5, Songs with the Harp, by Charles
’Connor. 10,15, Orchestral Scleetions. 10,30, News,
Weather Report and Close Down.

FRANKFURT (428.6 metres) ; 4 kW,—1,0, Gramo-
phone Records. 3.30, Children’s Corner. 4.15,
Reading by Alfred Scherzer. 4.35, Orchestral Con-
cert; Waltz Programme, Kaiserwalzer (Joh. Strauss),
l.a Barcarolle (Offenbach), Delirien (Joh. Strauss),
Tesoro nio (Becueci), Nacbtschwirmer (Zichrer),
Gold and Silver (Lechdr), Les Millions d’Arlequin
(Drigo), Donauwellen (lvanoviei), Mandverklinge
(Kalman), Morgenblitter (Joh. Strauss). 6.15, Wire-
less Notes and Announcements. 6.30, The Letter
Box. 6.45, Dr. Ludwig Schitz, Talk: The Love
theme In the poetie works of the Last, 7.15, Short-
hand Dietation. 8,15, Concert from Bad Wildungen,
followed by a Gustav Jacolby Programme ; Musical
Introduction: Im Tempo unserer heutigen Zeit
(Things heard, experlenced. and invented); When
one goes travelling (Bavaria and S$wabia); Musical
Interludo, The Journey proceeds (via Irankfurt to
Berlin, with a trip through the beautiful land of
Saxony): Rhine, Wine, and Beautiful \Women :

Musiral
Voxhans.

HAMBURG, Cail HA (in Morse), (384.7 metres) ;
4 kW.—10.15 a.m., News. 11.0 a.m., Gramophone
Selections. 12.10, Weather Report. 12.15, Exchange
Quotations. 12.30, Concert from Hanover (207
metres). 12,45 (In the Interval), Shipping Forecast.
12,65, Time Signal. 110, News. 2.40, Excbange
Quotations, 3.30, Review of Books. 4.0, labour
Exchange Report. 4.15, Talk and Reading ot Poems.
5.0, Concert of Johann Strauss Overtures, Das Spitzen-
tuch der Konigin; Indigo und die vierzig Rauber,
Der lustige Krieg; Eine Nacht in Venedig; Waldmeister,

Interlude, followed by Programme from

A Carnival in Rome. 6.0, Request Programme.
7.0, Theatre Talk by Ernst Held. 7.30, Baurat

liii':tchcr, Talk : Iriedrich Harkort, a German Econ-
omist. 7,55, Weather Report. 8.0, * Kyritz-Pyritz,”
Musical Sketch in Three Acts ('Wilkcn and Justinus),
followed by Weather Report, News, Sports Notes and
Norag Programme.

I-}n,VERSUM (1,071 metres); 5 kW.—11.40 am.,
Police News. 1210, Concert of Trio Music. 1.40,
Concert, relayed from the Tuschinski Theatre, Amster-
dam, 540, Time Signal. 5.42, Concert, Overture
to Marinella (Fucik), Swedish Sketches (Torsten
Petre) ; \Waltz, Les Sirénes (Waldteufel), Stelzenlduger
(Mur;.llhl; FFantasia on the Works of Grieg (Urbach) ;
An Lveningin Toledo (Schmeling), Ave Maria {Gounod-
Bach);  Selections from Die geschiedene Frau (Fall)
Foxtrot, Susie’s Sister; Finale. 7.2, Police News.
7.40, Programme organised by the Workers' Radio
Society. 11.10 (approx), Close Down.

HUIZEN (340.9 metres); 4 k\V.—Transmits from
§.40 p.m. on 1,950 metres. 12.10, Concert of Trio
Music. 5.10, Gramophone Selections. 7.28, Talk by
Mme. Hiilksen. 7.85, Coneert of Songs and Music.

JUAN-LES-PINS (Radio L.L.) (244.5 metres); 1.5
kW.—9,0, News, Weather Report, and Fashion Talk
by Mme. !a Comtesse de Tremeuge. 10,0, Dance
Musie. 10.30 (approx.), Close Down.

KALUNDBORG (1,153 metres) ; 7 kW.—Pro me
also for Copenhazen (337 metres). 7.30 a.m., Morning
Gymnastics. 110 a.m., Weather Report. 3.0,
Trio Concert: Foxtrot, Halleluja {Youmans); Slow
Yoxtrot ; Tango; Waltz from The Count of Luxem-
bourg (Lehir); Fantasia on Danish_ Vaudeville
Melodies ; "Cello Solo, Adagio (Somis), Brudedansen
(IKroman-Jacobsen), Den lille Nisses Bryllup (Kopping);
Recitation of Chinese Poems; Polka, Kneip (i:ahr-
bach); Waltz, Immer oder nimmer (Waldteufel);
Violin Solo, Méditation (Glazounov); Violin Solo,
Valse triste (von Veesey) ; Klovuens Sang (Schriider{(;
Foxtrot, Pierrette  {Johnstone). 8,20, Frederi
Schyberg, Talk: Chr.,” Winther's Woodcuts. 6,50,
Weather Report. 7.0, News and Exchange Quota-
tions, 718, Time Signal. 7.20, Programme An-
nouncements for the Coming Week. 7.30, Kort
K. Kortsen, Talk: Revkjavik. 8.0, Chimes from the
Town Hall. 8.2, Cabaret Concert. 10,45, Dance
Musie. 12.0 Midnight, Chimes from the Coperihagen
Town Hall, and Close Down.

KATOWITZ (422 metres); 10 kwW.—730, Talk.
7.55, Agricultural Report. 815, Concert {rom
Warsaw. 10.0, Time Signal, Weather Report and
News. 10,30, Dance Musie.

KAUNAS (2,000 metres) ; 7 kW.—7.0, Gramophone
Selections. 9,0, Urchestral Concert by War-Disabled
Men. 10.0, Dance Musie.

LAHTI (1522.8 metres) ; 33 kW.—8.0, Orchestral
Selections: Heil Europa (Blon); Friihlingsstimmen
(Strauss) ; Melodies from Poupée (Audran).
5.80, Recitation of Poems. 6,57, Time Signal, Weather
Report and News. 6,185, Orchestral Concert : Melodies
from The Little Dutch Girl (Kalman) ; Révérence de
Poupée (Buecceri); Serenata mignoonne (Becce) ;
Valse (Waldteufel) ; Secret d’amour (Larento); Wiener
Volkmusik {Leopold) ; Soldier Songs (Simild). 7.30,
Recital of Songs. 7.80, Orchestral Concert: Elegie
Sohlstrom) ; Chants des iles (Kauppi) ; Quintessenzen
Morena) ; Offenbach Melodies (arr, Conradi) ; Liébe-
stanz (Hoschna); March (Sousa). 8.45, News given
io Finnish and Swedish, and Concert froni 2 Restaurant
10.0 {approx.). Close Down.



>

Programmes trom Abroad.—

LANGENBERG (468.8 metres) ; 20 kW.—Programme
also for Aix-la-Chapelle (400 nietres), Cologne (283
metres), and Miinater (250 metres). 1015 a.m.,
Transmission for Experiniental Purposes. 10.30 a.m.
In the Interval), News and Tides Report. 11.15 a.m.,

amine for Schools. 12.10, Gramophoue Selec-
tions. 12.50, Weather Report. 12,55 Time Signa!
1.6, Programme from Cologne, 8.80, Finance Report.
3.40, Technical Wireless Talk”fromn Elberfeld. 4.0,
Programme from Cologne. 4.30, Programmnie frowm
Kbdnigswusterhaugen. 5.0, Programme trom Cologne
5.30, Elementary English Lesson fromn Miinster.
8.0, Concert from Miinster. March, Reiterlust (Blon) ;
Waltz Wiencr Blut (Strauss); Selection from Rigo-
letto (Verdi) ; Torch Dance in C Minor (Meyerbeer) :
Song, An der Weser (Pressel); Preismarsch (Ailbout) :

h, San Lorenzo (Sviva). 7.18, Programme from
Cologne. 7.45, Talk (Miinster only). 8.15 to 1.0 a.m.
(Sunday), I’regramme from Cologae.

LEIPZIG (365.8 metres) ; 1 kW.--3.0, Orchestral
Concert. 4.30, Orchestral Concert. 6.30, Wireless
Talk. 6.45 Taxation Talk. 7.0, Dr. Wetzel, Talk:
Plant Life of our Homneland 7.80, Talk by Dr.
Weygand, 8.0, Weather Report and Time Signal.
8.15, Recital of Berlin Songs: lickenstcher Nante
(Clauberg): Der Reroluzzer (Clauberg) ; Ballade vom
nfitzlichen Soldaten (Meisel); Der schauderdse
Ferdinand (Meisel) ; Der Jutz-Zwieback (Clauberg);
Weest' de wat 2 (Kroner};” Knock out {Meisel) ; Die
fromme Helege (Meisel). 10.0, News, Programme
Anonouncements for Sunday and Sports Notes. 10.30,
Programme from Voxhaus.

MADRID (Union Radio), Call EAJ7 (375 metres) ;
8 kW.—2.0, Orchestral Concert: Overture to Rosa-
munde (Schubert) ; Serenata china (Siede) ; Selection
from Tosca (Puccini); Interlude by Luis Medina ;
Waltz and Fox-Trot from Las dos Princesas (Caballeto):
Weather Report, Exchange Quotations and News :
Dance from La Gioconda (Ponchielli). 7.0, Sextet
Selections: Selection from La alsaciana (Guerrero) ;
Selection from Dinorab (Meyerbeer); Selection from
Las Corsarias (Alonso); Interlude by Luis Medina.
8.0, Dance Music. 9.45, Agricultural Report. 10.0.
Chimes and Time Signal. 10.2, Symphony Concert.
Overture to A Carnival m Rome (Berlioz); Chorale

Cantata No. 140 (Bach); Symphonic Illus-
trations (Bacarisse) ; Symphony in C Major (Mozart;:
Petite Suite (Debussy) i L'Apprenti Sorcier (Dukas) ;
News. 12,0 (Midnight), Dance Music. 12.80 am,
(approx.) (Sunday), Close Down.

MILAN, Call 1MI (526.3 metres) ; 7 kW.—8.35, Timc
Signal. 8.87, Tulk: India. 8.45, News. 8.50 (approx.)
rt : Selection from Hausel and Gretel (Humper-
dinck) ; Selection from Samson and Delilah (Saint-
Sadps); Selection from Sadko (Rimsky- Korsakoff) ;
Tenor Solo from Mignon (Thomas); Piancforte
Selection, Sonata in A Major (Vidusse); Soprano
Solo_from Mireille (Gounod); Mezzo Soprano Solos,
glo)lGipsy Song (Rubinstein) ; Aria (Arensky); Tenor
0s, (a) Arla from The Pearl Fishers (Bizet); (b)
The Dream, from Manaon (Massenet) ; Fantasia in D
Minor ﬁ’ld\nse); Soprano Solos, (a) Aria from Din.
. (Meyerbeer) ; (b) Lirica (Guarino); Nortaa

) News. 10,0, Dance Music relaved from the
iaschetterfa Toscana. 11.30 (approx.), Close Down.

MOTALA (1,380 metres) ; 30 kW,—Programme also
for Btovkbolm (454.6 metres), Boden g,wo metres),
@oteborg (416.5 metres), Malmo (260.9 metres),
Ostersund gzo metres), Sundsvall (545.6 metres).
18.85, Weather l:;lwrt. 12.45, Exchange Quotations.
Time Signal. 5.30, Concert of Light Musijc.
8.0, Children's Corner. 6.80, Concert from Helgingbhorz
220 metres). 7.15, Pianoforte Recital: Prelude and
ugue (Bach): Sonata (Sclarlatti);  Variations
Paderewski) ; Intermezzo in E Major (Brahxns;:
tuum mobile (Weber) ; Musical Boy (Woodward);
Etude (Chopin); Waltz (Chopin), .45, 8
Professions Professionals. 8.0, Topical Talk.
8.18, Concert from the Tridgirdsforeningen, Gdteborg.
9.15, News and Weather Report, followed by Report
of the Olympic Games in Amsterdam, 10.0, The
Viktor R{ Jubllee from Jonkdping (201.3
metres). 11.0, Dance Music. 12.0 Midnight (approx.),
Close Down,

NAPLES, Call INA (333.3 metres) ; 1.5 kW.—8.45,
News and Time Signal. 8,50, Orchestral Selections
Air de Ballet, La Livry {Chaminade); Berceuse
Castelnuovo); The Arab Dancer (Santoliquido) ;
enetian Vision (Brogi); The First Norwegian
Rhapsody (Svendsen). 9.30, Relay from a Naples
Theatre;” Dance Music in the Interval. 10.0, Topical
Review. 10.58, Calendar Prograinme Announce-
ments and Ciose Down.

OSLO (481.5 metres) ; 1.5 kW.—Programme relaved
by ss'ad (434.8 metres), Hamar (555.4 metres{
Notodden (411 metres), Porsgrund (00 metres) and
Rjukan (148 metres). 7.45. Weather, Repott, News
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and Agricrltural Prices. 8.0, Time Signal, and Talk
from Porsgrund. 8.30, Concert: Owverture to Light
Cavalry (Suppé) ; Torch Dance (Meyerberr) ; Minuet
Boccherini) ;' V'antasia on two Russian Songs:

ainarinskaja (Glinka) ; Hymo to Venus (d'Albert) :
Selection froin La Vie Parisicnne (Offenhach) ; Ballet
Suite, Namouna (L.alo). 9.30, Weather Report, News,
and Topical Talk. 10.0, Accordion Recital. 10,30,
Dance Music relaved fron the Grand Hotel. 12.0
(Midnizht) (appros.) Close Down.

PARIS (Fiffel Tower), Call I'L (2,650 metres) ; 5 kW.—
6.45, *“‘le Journal Parlé,” 'lalks: ** Accession to
Faniily Property " and “ The Law.” 810, Weathcr
Report, 8.30, Concert: Pastorale (Morcau); Songs,
Duets, Pianoforte Solos, (a) The Tenth Dance {Gran-
ados) ; (b) Caprice Arabe (Tarrega) ; Songs {Delibes),
(a) Air from Lakmé; (b) Pourquoi ? ; Song, L'Image
de a mie (Selz) ; Désésperance (I.evadé); Danse du
souper (Levadé) ; Popular Spanish Songs and Duets ;
Danse du feu (de Falla) ; L’Amour Sorcier (de Falla) ;
Pianoforte Solo, Rumeurs de Caletta (Albeniz) ;
Nuit d'Iitoiles (Widor); Il. Bonheur est chose
légdre (Saint-Sains) ; Popular Songs and Duets of
Czccho-Slovakia rue, le guitariste et le vieux
Cheval (Monpa); Granda (Albeniz); Serenadc
(Albeniz) ; Pianoforte Solos, {a) Berceuse (Gaubert) ;
(b) Gavotte (Goeser) ; (c) Le Timbre d'argent (Saint-
Sains).

PARIS (Petit Parisien) (340.9 metres) ; 0.5 kW.—.
8.45, Gramophone Selections, Talk and News. 9.0,
Concert: Overture to La Vie Joveuse (Hirschman);
Tristesse (le Borne); Le Caid (Thomas); Sur l'eau
Lazzari) ; Procession nocturne (Rabaud); Sophie's
Aria fron1 Werther (Massenet) ; Interlude des Roitclets
(Humperdiuck) ; Song, Arictte (Frescobaldi); Rallet
Music from Bacchus (Massenet); Song, Les Cigales
(Chabrier) ; Premiére Aubade (Lacombe); L’Auberge
de Capri, from Arlequnin (d'Ollone) ; Danse bressanne
from La Chanson de Paris (Casadesus); News at
Intervals during the Programme,

PARIS (Radlo-Paris), Call CFR (1,789 metres) ; 6 k-
--12.80, Gramophone Councert: Stenka  Razine
glazounov); Under the Lime Trees, from Alsatian
nes (Massenet) ; Ballet Egyptien (Luigini); ’Cello
Solo, Goyescas (Granados-Cassado); Selection from
Lakmé (Delibes); Selection from Marouf (Rabaud);
La Caravange, from Marouf (Rabaud); Invocation to
Nature, from Werther (Massenct); Ol' Man River,
from The Show Boat (Kern), sung by Layton and
Johnstone; News in the Interval., " 1.50, Market
Prices and Exchange Quotations, 3.45, Dance Music,
followed by News. 8.0, Agricultural Report. 8.15,
Talk, Exchange Quotations and News, 8.30, Concert
of Melodies and Dance Musie; News in the Interval.

PITTSBURGH, Call KDKA (63 and 27 metres) ;
25 kW,—11.0, Time, Baseball Scores and * Crowder
Bros.” Programme. 11.25, KDKA Theatrical Calendar.
11,30, Concert bv the Westinfhouse Band, conducte|
by T. |. Vastiue, from the Palm Room of the William
Penn Hotel. 11.85, Baseball Scores. 12.0 Midnight,
Time Signal. 12,2 a.m. (Sunday), Coucert kc:ntinued ).
12.30 a.m., The Meeting of the Home Radio Club.
12.45 a.m., Gems of American Literature, by Elbert R.
Moses, President of the Pittsburgh School of Speech.
1.0 a.m., Programme from \VJZ, New York. 1.30am.,
Concert by the Goldman Bail, from WJ]Z, New York,
3.15 am.,, Time Signal. 4.0 a.m., Weather Report,
Time Signal and Baseball Scores. 4.15 a.m, (approx.)
Close Down.

POSEN (344.8 metres) ; 1.5 kW.—7.30, Programune
from Warsaw, 7.85, Finance Report. 815, Pro-
gramme fron Warsaw, 10.0, Tine Signal, Weather
Report and News. 10.20, Varicty Selections. 10.40,
Dance Music, relayed from the Palais Roval Cafr.

0 Mi t, Maison Philips Concert. 2.0 a.m.
(approx.) (Sunday), Close Down.

PRAGUE (3489 metres); & kW..-8.0, German
Transmission. 8.25, Agricultural Report. 6.35, Talk
for Workers. 7.15, Orchestral Concert. 7.45, Concert.
8.40, Dramatic Progranmie. 10.0, Timne Signal, News
and Programme frow the Exhibition, Briinn,

RIGA (526.3 metres) ; 4 kW.—7.0, Concert : Overture
to The Ilving Dutchman (Waguner) ; Gipsy Dance
gSaint-Snl‘us); Livia Quintilla (Noskovski); Kajser
farch (Wagner) ; Songs; Violin Solo; Overture to
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Ruslan and Ludmiilla (Glinka); Waltz from Eugen
Onegin (Tchaikovsky) ; Am Meer (Schubert); Selec-
tion from Faust (Gounod). 9.0, Weather Report, News
and Dance Music. 11.0 (approx.), Close Down.

ROME, Call IRO (447.8 metres) ; 3 kW.—-5.30, Con-
cert : Pianaforte Solo, Gavotte in D Minor (Scarlatti);
Pianoforte Solo, Giue (Martucci); Soprano Solos,
Ea) Hebrew Song (Rimsky-Korsakoff), {b} Bercense
Gretchaninoff) ; Bass Solos, (a) Al tuo trono (Pon-
chielll), (b) The Two Grenadiers (Schumann) ; Piano-
forte Solos, (a}) Nocturne in F Minor (Chopin). {b) La
danza d'Olaf (Maugiagalli); Bass Solos, {a; Romance
from Mignon (Thomas}, (1) Aria fromn Simon Bocca-
negra (Verdi); Soprano Solos, {a) The Princess
(Grieg), (b) M'ama, non m'ama (Mascagni). 8.30,
Sports Notes, News and Weather Report. 8.59, Time
Signal. 9.0, ** L'Elisir 'amore,” Opera (Donizetti);
in the First Interval : Review of Art and Literatnre,
in the Second Iuterval: Talk, 11.5, News. 11.30
(approx.), Close Down.

SCHENECTADY, Call 2XAD and 2XAF (21.88 and
314 metres) ; 30 kW.-11.25, BaseLall Scores.
1130, Dinner Music. 12.25 a.m. (Sunday), Baseball
Scores. 12.30 a.m,, Concert by Statler's Pennsvl-
vanians, directed by Johnnv Johnson, from New
York, 1.0 a.m., Kcystone Duo with Balladeers, from
New York. 1.30 a.m., Time Signal. 1.32 8,m., Concert
by the New York Philharinonic Orchestra, conducted
by Willem Van Hoogstraten, from the Lewissohn
Stadium. 3.20 a.m., Organ Recital by Robert Berent-
sen, from Rochester. 4.0 a.m., Dance Music from the
}-)lot('l Ten Eyck, Albanv, 5.9 a.m, (approx.), Close
own.,

STAMBOUL %‘300 metres) ; 5 kW.--4.30, Orchestral
Concert.  6.30, Market Prices. 6,15, Concert of
Turkish Music. 8.30, Weather Report and Time Signal,
.40, Concert: Overturc to The Barber of Seville
(Rossini) ; Concerto for Two Violins (Bach) ; Songs
(Bach) ; \Wotan's Farewell and Fire Magic. from The
Valkyrie (Waguer). 10.0, New: aud Close own.

STUTTGART (379.7 metres) ; 4 kW.—-3.0, Concert ot
Travel and \Wauder Song;;. 6.0, Time Signal and
Weather Report. .18, rogramnie from Freiburg
(577 metres), Dr. Bergell, Talk : Everydav Events
aud Chemistry., 6.46, Herr Lukas Miiller, Talk : Man
and the Sun. 7,15, Josef Lberle, Talk : Montmartre.
7.45, Report of the Labour Exchange for South-West
Gertnany ; Time Sigual, Weather Report and Sports
Notes. 8.15, Concert from the Silberburg Park
Restaurant, Stuttgart; Programme of Blankenburg's
Murches, followed by News, Sports Notes and Dance
Music from the Café-Restaurant Withelmsbau,

TALLINN (408 metres) ; 2.2 kW.—§,80, Children’s
Corner. 8.0, Talk and News. 7.0, Gramophone
Selections, 8.30, Dance Music, relayed from the
Estonia Veissem Saal.

TOULOUBE (Radiophonie du Midi), (301 metres) ;
3 kW.—8.30, Concert of Hawaiian . Guitar
Music. 9.0, Concert: German March, Alte Kamara-
den (Teike) ; Overture to The Mute of Portici (Auber) ;
Orchestral Suite, Nyinphes au bois (Boyer) ; Waltz,
Sobre las olas (Becussi); Suite, Toreador ct Anda-
louse (Rubinstein), Chant sans paroles (Tchaikovsky),
Pizzicato de concert (Gillet) : Clair de lune, Fantasia
with variations;  Song of the Volga Boatinen:
Ovcrture to Les Mousquetaires au Couvent (Varney) ;
Ballet Music fromu Faust (Gounod); Bolero, Brise
d’Espagne (Gabutti); March, Paris (Tavan). 11.0,
North Airican News.

VIENNA (577 and 517.2 metres) ; 1.5 and 5 kW.—
4.18, Orchestral Concert. 6.10, Concert: Two
Bergerettes, Si vous n'avez rien 2 me dire (Roths-
child); Violin Solos, (a) Rondino (Cramer-Brown),
(b) From the Cunebrake (Gardner), (c) Molly on the
Shore (Graingrrb (d) Alvation (Borowsky), (e) Selec-
tion from Czardas Scenes (Hubay); Aria from The
Force of Destiny (Verdi); Aria from Tannhiuser
(Wagner) ; Aria from Der Kuhreigen (Kienzl); Aria
from Faust (Gounod); Pianoforte Solos, (a) March
(Dohuanf'i), (b} Perpetuum mobile (Weber}, (c) Rondo
(Hummel).  7.10, Jens Friedrich, Talk: Travelling
Adventures in the Tropics. 8.5, *Der lachende
LEhemann ” Operetta in Three Acts (Eysler), followed
by Dance Music,

WARSAW (1,111 metres) ; 10 kW.—8.15, Concert:
March, Dratewka (Namiyslowski); Overture to lLe
Roi d'Yvetot (Adam); Waltz, (.ips{ Love (Lehiir) ;
Songs, Overture to Flis (Moniuszko), Le Rouet d’Omp-
hale {Saint-Sagns), Mélodie ¢légiaque (Grieg); Ballet
Music from Faust (Gounod); Selection from Pique
Dame (Tchaikovsky), The Mill in the Black Forest
(Eilenberg) ;  March, Prince Joseph Poniatowsi
{Noskowski) ; in the Interval, News in French. 10.0,
Time Signal and Weather Report. 10.5, News.
10.20, Sports and Police Notes, 10.80. Dance Music
frlgn the Oaza Restaurant. 11.30 (Approx.) Close
wil,
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Programmes from Abroad.—

AGEN (310 and 45 metres) ; 0.5 kW.—12.40, Weather
Forecast, Market Prices, News Buvlletin. 8.30, Ex-
change Quotations and Weather Forecast. = 8.45
(approx.), Close Down.

BARCELONA (Radio-Barcelona), Call EAJU (344.8
metres) ; 1.5 kW.--12.0 Noon, Chimes relaved from the
Cathedral, Regional and General Weather Report.
1.30, Concert by the Iheria Instrumental Trio. 2.45
to 9.0, Interval. 9.0, Opening Signal followed by
Sports Notes, Agricultural and Cereal Market Prices.
9,15, Selsctions by the Station Orchestra. 9.30,
Piauoforte Recital by Senor Julio De! Rio: Pro-
gramme of Argentine Taugos. 9.5), Orchesiral anl
Vocal Concert. 118 (approx.}, Close Down.

BERGEN (370.4 matres) ; 1.5 kW.—10.3) a.m.,
Qutside Relay of 3 Divine Service. 12,39, Weather
Forecast. News Bullctin, 8.0, Orchestral S:lestions.
9.0, Talk. 9.3), Recital of Piaaoforte Music by Qikar

Adler. 10.9, \Veather Iorecast. Now: Bullatin an-
Time Signal. 10.15, Musical Prozranm: 12.9
Midnight (approx.), Clo-e Down.

BERLIN (Konigswusterhausen) (1,25 metres) ;

40 kW. -8.30 a.m., Orchestral Concert relayed from
Voxhaus. In the Interval about 7.0 a.mn. Gvmaastic
Exercises. 9.0 a.m., Chimes from the Potsdain
Garrison Church followed by Vocal and Instrumental
Concert from Voxhais and Berlin Cathedral Chimes.
1130 a.m. Concert rclaved from Voxhaas. 2.9,
Children’s Programme relaved from Voxhays. 8.9,
Talk for Photographers by Jens Liitzen. 3.30, Agri-
cultural Programme, Talks and Music, relaved from
Voxhaus. 6.30, Talk on Literature followed by
Programnie relaved from Voxhais. 12.3) a.m
{approx.) (Mondayv), Close Down.

BERLIN (Voxhaus) (484 metrai); 4 KW.—8.3) to
8.0 a.m., Orchestral Concert, in the Interval ahout
7.0 a.m., Gymnastic Exercises. 9.0 a.m., Potsdam
Garrison Church Chimes followed by Vocal and In-
sprumental Concert and Chimes from the Berlin
Cathedral. 11.30 a.m. to 12.5), Orchestral Concert.
2.0, Children’s rogramme arranged by Hans Boden-
stedt and Fritz Jiide, 3.80, Programme of Agricultural
Talks, followed by Musizal 3:lections. 7.9, Programme
of Talks and Musical Programme. 10.30, Dance
Music by the Gerhard Hoffmann Orchestra. 12.%)
am. (approx.) (Mondav), Close Down.

BERN (411 metres) : 1.5 kW,—10.39 a.m., Divine
Service relay. 1.0, Time Signal and Weather Forecast.
1.8, Orchestral Concert. 8.3), Concert by an Orchestra,
8.0, Time Signal and \Weather Forecast, followed by

alks and Music, including [rumpet Solo:. 9.45, Sports
Notes and News Bullatin. 10.0, Sclections by the
gzm Municipal Orchestra. 10.3% (approx.), Close

wn.

BEZIERS (158 motres) ; 0.6 kW, -8.15, New: B lletin
and Sports Notes. 8.30, Instrumental Concert. 9.0,
Programme of Dance Music,

BRATISLAVA (300 metres); ! kW.—9.30 am.
(approx.) to 1L0 (approx.), Programme of Talks and
Music,with relay at intervals of the Prazne and Briinn
Programmes.

BREMEN (272.7 metres); 0.7 kW.--830 am.—
Orchestral Concert relayed from Voxhass. 8.25 a.m.,
Time Signal, Weather Forecast and News Bulletin
from Hambarg. 1L.30 a.m., Open Air Concert relaye:l
from the Opera House Square in Haunover. 12.55,
Nauen Time Signal. 1.9, Instrumental Concert.
2.0, Children’s Programme from Hambarg, followed
by Programme of Talks and Music. 8.0, Musical
Programme followed by ‘Weather Forecast, News
Bulletin, and Concert relaved from Lhe Georg<palast.
11.0 (approx.}, Close Down.

BRESLAU (322.6 metres) ; { kW.—8.15 a.m., Relay
of Chimes from Christchurch, Breslan. 11.0 am,
Catholic Morning Recital. 12.0 Noom, ()rchestral
Concert. 2.0, Talk for Amateur Gardeners, 8.0,
Fairy Tale Recital for Children. 8.30, Agricultural
Talk. 4.0, Running Commentary by Dr. [ritz
Wenzel on the Steeplechase and Flat Races from the
Meeting of the Silesian Association for Horse Breeding
and Horse Racing, beld on the Breslau-Hartlieb
Course, followed Ly Programme of Talks and Musie
8.30, Variety Concert. 10.0, Last News Bulletin,
19.80, Relay of a Dance Music Programme. 12.0
dnight (approx.), Close Down.

BRUNN (441.2 metres) ; 3 kW.—7.0 a.m. (approx.).
to 110 a.m., Programme of Talks and Music. 11.0
8.m,, Orchestral Concert, iollowed by Programme of
Talks and Music. 4.0, Popular Concert. 6.0, Gerruan
Transmission. 7.0, Orchestral Concert. 10.20, Musi-
cal Sclections, 11.0 (approx.), Close Down.

BRUBSELS (508.5 metres) ; 1.5 kW.--5.0, Rclay of
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Dance Music from the Ostend Kursaal. 8.0, Pro-
gramme for Children by the Clowns Bonzo and Svlvia
of the Théitre des Enfants Brussels. 6.30, Instru-
mental and Soloist Concert. 7.30, " 1le Radio-
Chronique — Journal Parld of Radio- Belgique.”
8.15, Chamnber Music Selections. 8.0. Instrumental
Concert, Conducted by Francois Rasse. relayed from
the Ostend Kursaal. followed by News Bull=tin,
192.3) (anvrox.), Close Dowa

BUDAPZ3T (5559 metres) : 35 kW.—9.0 s.m.,
News Bulletin and Beauty Hints for Women. 10.0
am., Protestant Divine Service. 12.0 Noon, Chimes,
followed bv Thne Signal, Weather Forccast and
Musical  Program:me. 3,80,  Agri-ultural Report,
4.15, Prozramme for Children, followed by \Weather
Forecast, Musical Selections and Dramatic Piece,
or Concert; 1n the Interval Sports Notes. 10.30,
(approx.), Programme of Tzigane Music, relaved from
the Café Spolarits in Bndapost. 12,0 Midnight
(approc.), Cloze Nnwn,

COLOGNE (283 metres) ; 4 kW.-—Programme also
for Aix-la-Chaoelle (400 mirtres), Langenberg {468.8
metres), and Mdaster (250 metres). 9.0 a.m., Sacred
Morning Recital, Music and Address followed by
Programme of Talks and Music. 1,0, Orchestral
Concert. 8.0, Sports Relay from the ™ Rote Erde
Stadium in Dortmund, followed by Miscellaneous
Programme. 8.0, Musical Programme, followed by
Last News Bulletin, and Sports Notes, and Musical
Selections, 12.0 Midaight (approx.), Close Down.

CORK, Call 6CK (40) meiras) ; 1.5 k'W.—8.30, Vocal
and Tostrumental Concert hv the Station Orchestra
with Songs to Harp Accompaniment by Charles
O'Connor; other Astistes: Ainee R, Cibbings (Con-
tralto), Gennie Gallagher (Mezzo-Soprano), Dr. Stat
Gebruers (Carillonneur). 11.0 National Anthem.
11,5 (approx }. Clos» Down|

CRACOW (568 metres) ; 1.) kW.--10.15 a.m.. Divine
Service, refayed from a Cathedral. 12.0 Koon, Relay
of the Fanfarc from Notre Danie, Time Signal and
Weather  Report. 4.0, Agricultural Talks. 5.0,
Special Coacert on the Occasion ot the Departure of
the Cracow Legionaries, Programme of Speeches,
Recitations, Orchestral and Vocal Sextet Music.
8.30, Miscellaneous ltems. 7,15, Talk. 8.0, Fanfare
tromn Notre Dame, followed by Sports Notes. 8.80,
Vocal and Instrumental Concert. 10.0, Programme
rclayed from Warsaw. 10.30, Concert, relaved from
a Restaurant. 11.30 (approx.), Close Down,

DUBLIN, Cail 2RN (319.1 mstras} ; 1.5 kW, —8.30,
to 11.8 (approx.), Programme relaved from the Cork
Station, Instrumental and Vocal Concert preceded
by a Cariilonade by Dr. Stat Gebruers, from St. Col-
man’s Cathedral, Cobh ; at the end of the Programmc
the National Anthem.

FRANEKFORT (428.6 melres) ; | kW.—8.0° am.,
Musical Morning Recital. 11.0 a.m., Talk for Parents
on the Upbringing of Children. 11.30 a.m. to 6.0
Talk, arranged by the Rhein-Main Association for
Popular Education. 8.0 (approx.), Musical Pro-
gramme. 10.0, Probable relav of the Mozart Festival
from Salzburg (see Leipgig Prograinme for details).
11.0 (approx.} Close Down.

HAMBURG, Call HA (in Morse) (394.7 metres) ;
4 kW.—Programnie relayed Ly Bremen (272.7 metres),
Hanover (297 metres), and Kial (254.2 metres). 6.80,
a.m., Orchestral Concert, relaved from Voxhans.
8.25 a.m., Time Signal, Weather Report and News
Bullctin. 11.0 a.m. (for Hamburg only), A trip
through the Hamburg Museuins, followed by Musical
Programme. 12.15. International Time Signal, re-
layed from Nanen. 1.0 (for Hamburg an:l Kiel only},
Orchestral Concert. 2.0, Prograinme for Children,
3.0 to 7.40, Programme of Talks and Music. 7.40,
Sports Notes and Weather Report. 8.0, Musical
Prozramme, followed by Weather Forecast, News
Bulletin and Concert from the Café Wallhof (for

Hamburz and Kiel only). 11.0 (approx.), Close
Down.
HANOVER (207 metres); 0.7 kW.—6.30 am.,

Orchestral Concert, relayed from Voxhaus. 8.25 a.m.,
Tine Signal, Weather Forecast and News Bulletin
from Hambarz. 11.30 a.m., Open-air Concert, relaved
from the Opera Ilouse Square. 12.85, Nanen Time
Signal. 1.&, Gramophone Rcecords, followed - Ly

A -

Pregramma of Talks and Music.

8.0, Musical Pro-
gramme, followed by \Veather Report, News Bulistin
and Concert, relaved from the Georgspalast.

fapprox.), Cloze Pown.

HILVERSUM (1,071 metres) : 5 k\V.—12.40, Concert
of Trio Selections. 2.40, Orchestral and Soioist
{nncert, relayed from the Scheveningen Kurhaus.
8.40 (approx.), Concert by the Wireless Orchestra,
conducted bv Nico Treep. 7.40, Time Signal, \Weather
Report and New= Bulletin. 7.55 (approx.), Concert by
the Residence Orchestra from the Scheveningen
Kurhaus, conducterd by Professor Georg Schnnevoigt.

HUIZEN (340.9 metres): 4 k\W.—Programme on
1.93) metres atter §.40.-—8.10 a.m., Divine Service
with Address and Choral Music. 9.30 s.m. (approx,),
Jvangelical Morning Service, relayved from a Church,
12.10, Concert by the Winkels Trio of Amsterdam,
followed by Programme of Talks and Music and Pro-
gramine for Hospitals. 7.25, Talk, 7.55, Concert and
Miscellancous {tems under the Direction of Mr. M. v.d.
Hnde. 1035 Chore! Kriloene  followed by Close
Down.

JUAN-LES-PINS (Radio I.L) (244.5 metras) ; 1.5 kW,

—L.0, Concert by the Izar Orchestra, relayed from the
Juan-les-Pins Casino, wWith Items for Children hy
' Radiolo” amdl Selecticus from Manon Lescaut
(Puccini). 2.0 to 9.0, lnterval. 9.0, News Bulletin
and Orchestral Concert. 10.0, Dance Music Programme
hy the Casino Orchestras. 1030 (aporox.}, Close
Dorvu,

KALUND3ORG (1,153 metres) ; 7 k\W.—Programe
also for Copenhagen (337 metres).—10.0 a.m., Divine
Service and Address, relayed from a Church, 11.30
a.m. (for Kalundborg ondy), \Weather Report. 20,
Divine Service Relay. 6,60 (for Esalandborg onlv&.
Woather Forecast. 7.0, News Bulletin, 7,80, Talk.
8.0, Relay of Chimes fromn the Copenhagen Town Hall.
8.8, Iopular Programme of Recitations, Songs anc
Musical Selections ; in the Interval at 8.0 (approx.),
News Bulletin, 9.45, Programme of Dances by the
Viennese Masters, including (a) The Blue Danube,
(b) Kriegsabenteuer Gallop (Johann Strauss), followed
by Dance-Music Programme ; in the Interval at 12.0
Midnight. Relay of Chimes from the Copenhagen

Town H.ll. 1230 a.m. (approx.} (Monday), Clxe
Dovn.
KATOWITZ 422 metres) ; JU kW.--10.15 a.m.,

Divine Service. 12.0 Noon, News Bulletin. 4.0, Talk
by W. Wlosik : The Silesian Gardener. 4.20, Two
Agricultural Talks. 8.0, Popular Programme, fol-
lowed by Miscellaneous Annournceinents, mme
of Talks and Music. 8.15, Concert relayed from
Wassaw. 10.0, News Bulletin. 10.30, Programme of
Dance Music. 11.30 (approx.), Close Down.

KAUNAS (2.900 metres) : 7 kW.—-12.0 Noon, Chimes,
Weather Report and Recital of Church Music. 5.0,
Report for Farniers. 6.30, Programme of the Hunti:s
Association. 7,18, Gramophore Selections, follow
by Health Talk, 8.30, Lowering of the Flag—{eremony
relaved from the Kaunas War Museum. 8.40, Time
Signal, Weather Forecast and Review of Politics.
B:g.n Instrumental Concert. 10.30 (approx.), Close
Down. o

KIEL (254.2 metres) ; 0.7 kW.—6,30 a.m., Orchestral
Concert telayed from Voxhans. 8.25 s.m., Time :
Weather Rcport, News Bulletin from Ha b
10.55 a.m., Divine Service, relaved from the University
Church in Kiel. 1255, Nanen Time Signal. 1.0,
Concert from Hamburg. 2.0, Children’s Programme,
relayed from Hamburg, foliowed by of
Talks and Music. 7.40, Sports Notes. 7,58, Weather
Forecast. 8.0, Musi Programme, followed by
Weather Forecast, News Bulletin and Concert from
the Café Wallbof in Hamburg. 11.0 (approx.), Close
Down.

KONIGSBERG (320.7 metres): 4 kW.—9.0 am.,
Morning Recital: Sacred Organ Music, Son ane
Address. 11,0 a.m. (for Konigsberg only), Weather
Forecast. 1115 a.m., Orchestral Concert. 1858,
Nauen Intcrnational Time Signal, followed by Weather
Forecast. 7.0, Programnme o?

Lhetraun,” Farce, with Songs and Dances in Three
Acts (Pordes-Milo and Theo Halton), Music by Joseph
Snaga, followed by News Bulletin and Sports Notes,
and Programme of Dance Music. 12,0 Midnight
(approx.}, Close Down.

LAHTI (1,522.8 metres) ; 35 kW.—Programme also
for Helsingfors (375 metres).~—8.0 a.m., Divine Service
in Finnish. 10.80 a.m,, Orchestral Concert, conducted
by Erkki Linko, with Recital of Songs'in the Interval,
1150 a.m., \Weather Forecast and Time Signal.
12.0 Noon, Swedish Divine Service, 6.10, Concert of
Orchestral Music. 7.30, Recital of Sougs by Roine R,
Ryyniinen, 7,50, Continuation of Orchestral Concert.
8.45, News Bulletin in Finnish and Swedish. 9,185,
Concert relaved from a Restaurant. 10.0 (approx.),
Close Down,

Talks. 8.10, * Dic ledige -
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Programmes from Abroad,—

LANGENBERG (468.8 metres), 20 kW.—Programme
also for Aix-Ia-Chapelle (400 metres), Cologne (283
metres} and Miinster (250 metres).—8.0 a.m. Sacred
Musical Recital relayed from Cologne, followed by

‘Programme of Talks and Music. 1.0, Orchestral

Concert, followed by Programnie from Cologne.
8.0, Relay from the Exhibition Hall in Cologne,
followed by Last News Bulletin and Sports Notes
relayed from Cologne and Orchestral Concert. 12.0
Midnight (approx.), Clase Down.,

LEIPZIG (385.8 metres) ;: {1 kW.—8.30 a.m., Organ
Recital from the University Church. 9 0 am,, Morning
Recita! of Songs and Instrumental Music. 11.0 a.m,,
Outside Relay of an Orchestral Concert. 12.0, Hans
Bredow School Programme of Talks. 1.0, Programme
of Agricultural Talks. 2.0, Review of the Foreign
Press. 2.80, Concert by the Dresden Wireless Orches-
tra, conducted by Gustav Agunte, refayed from the
Jabresschau. Dresden; 3.30. Literary Programme.
4.30 (approx.), Instrumental Concert, followed by
Programme of Talks., 7.30, Musical and Literary
Programme. 10.0, * Serenade " Relay of the Mozart
Festival from 8alzburg; The Vienna Sympbony
Orchestra directed by Dr. Bernhard Paumgartner,

mme from the Works®™f Mozart, including the
Haffner Serenade, composed in July, 1776, on the
Occasion of the Marriage of Elisabeth Haffner in
Salzburg; (a) Allegro maestoso; (b) Andante; (c)
Minuetto; (d) Rondo; (e) Minuetto galante; (f)
Andante ; (g) Minuetto; (h) Adagio—Allegro assai.
11,0 (approx.), Close Down.

MADRID (Union Radio), Call EAJ7 (375 metres) ;
8 kW.—2.0, Sclections by the Artys Orchestra. 8.30
t0 7.0, No Transmission. 7.0, Programme for Children.
8.0, Dance Music Programme. 10.0, Chimes, Time
Sigral and Musical Selections by the Municipal Band.
12.30 (approx.) (Monday), Close Down.

MILAN, Call 1MI (528.3 metres) ; 7 k\V.—10.30 a.m.,
Vocal and Instrumental! Sacred Music. 12 30, Opening
Signal, followed by Quartet Selections. 1.30, to 4.0,
No Transmission. 4.0, Concert of Quintet Music and
Songs, £.25, Talk. 8.85, Time Signal, tollowed by

alks, 8.50, * La Cenercntola "—Opera (Rossini).

uring the intervals Talk and Sports Notes and
News. 11.45 (approx.), Close Down,

MOTALA (1,380 metres) ; 30 kW.—Programme also
for Btockholm (454.5 metres), Boden (1,190 metres),
@oteborg (416.5 metres), Malmd (260.89 metres),
Os'‘ersund (720 metres), and Sundsvall (545.0 metres).—
11.0 am., Divine Service Relay.  5.85, Relay of
Chimes from the Stockholm Town Hall. 7.50, An
August Programme. 9.45, Report of the Olympic
Games at Amsterdam. 10.0, Concert including Old-
time Dance Music. 11.80 (approx.), Close Down.

MUNICH (535.7 metres) ; 4 kW.—Programnie relayed
by Augsherg (566 me'res), Kaiserlantern (204.1 mctres),
and Nuremburg (241.8 metres).—11.0 a.m., Relay of
Chimes from the Town Hall. 11.15 a.m., Weather
Forecast. 1.0, Time Signal, Weather Forecast and
Programme Announcements, followed by Agricultural
Talk. 8.0 (approx.), Programme of Instrumental
Music and Talks. 9.30, News Bulletin. 10.0, ** Sercn-
ade " —Special relay of the Mozart Festival from
Salzburg (See ‘Leipzig Programme for details).  11.0
(approx.), Close Down.

NAPLES, Call INA (338.3 metres), 1.5 kW .—10.0 a.m,,
Sacred Music Recital, followed_by Interval. . 4.45,
Programme tor Children. 8.0, Light Orchestral and
Vocal Concert. 5.80, Time Signal and Talks. 8.40,
Time Signal. 8.48,- Report of the Naples Harbour
Authorities. 8.80, Concert of Vocal and Instrumental
Italian Music, including * Schiccheri E'Grande "'—
Comedy in One Act (Sabatino Lopez): Artistes,
Armando Scaturchio, Gino Sampieri, Diana d'Elio
and Dina Fabbri. 10.0, Sports Notes. 10.55, Calendar
and Programme Announcements. 11,0 (approx.),
Close Down.

OSLO (461,5 metres) ; 1.0 kW.—Programme relayed
by Fredriksstad (434.8 metres), Hamar (555.6 metres),
Notodden (411 metres), Porsgrund (500 etres), and
Rjukan (448 metres)—10.30 a.m. (approx.), Chimes
followed by Divine Servicc. 7.45, Weather Forecast
and News Bulletin. 8.0, Time Signal followed by
Programme of Talks and Music. 9.30 (approx.),
Weather Forecast, News Bulletin and Taopical Events
Review. 10.30 (approx.), Dance Music relayed from the
Hotel Bristol in Oslo. 12.0 Midnight (approx.),

-Close Down.

PARIS (Ecole Supérieure), Call FPTT (458 metres) ;
0.5 kW.—Programme relaved at intervals by the
following stations : Bordeaux PTT (275 metres), Eiffel
Tower (2,850 m-~tres), Grenoble (416 mctres) Lille PIT
(264 metres), Limoges (285 metres), Lyons PTT (476
netres), Marseillos (303 metres), Reanes (280 metres),
Toulouse PTT (260 metres).—8.0 a.m.. News Bulletin
and Time Signal. 1025 s.m, International Time
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Signal and Wcather Forecast. 1.30, Instrumental
Concert. 8.0, Le Radio-Journal de France. 8.30, Sports
Results. 9.0, Instrumental Concert, followed hy
Dance Music relayed from the Coliseum de Paris.
12.0 Midnight (approx.), Close Down.

PARIS (Eiffe]l Tower), Call FL (2,650 metres) ; 5 kW—
8.58 a.m., Time Signal on 32.5 metres. 10.28 a.m.,
Time Siegnal on 2,650 metres. 6.45, Le Journal Parlé
Yar T.S.F. Talks by Detective Ashelbé, René Casalis,
Pierre  Descaves, Bertrand Dupeyrat, and other
regular contrihutors. 8.10, Weather Forecast. 8.30.
Concert by Mario Cazes and his Orchestra. 8.58, Time
Signal on 32.5 nctres. 11.28, Time ignal on 2,650
nietres.

PARIS (Petit Parisien) (340.9 metres); 0.5 k\V.—
8.45, Gramophone Selections, Talk and News Bulletin.
9.0, Orchestral and Vocal Concert with Songs, M.
Rousseau of the Opéra-Comique in Lamento (Duparc).
9.28, News Bulletin, 9,30, Symphony Concert. 10.0,
News Bulletin. 10.5 (approx.}, Instrumental Selec-
tions. 11.0 (approx.), Close Down.

PARIS (Radio LL) (370 and 00 metres) ; 1 k\WW.—
3.0, Programme of Dance Music Selections, arranged by
Les Etablissements Radio LL. 8.0, Concert of Vocal
and Instrumental Music and Solos, including 1he
Fourth Quartet in C Minor (Becthoven), (a) Allegro
non tanto, (b) Andante scherzo, (¢) Minuetto alle-
gretto, (d) Allegro, played by the Russian String
?uartct and Mme. Tosca Marmor (Pianoforte.) 10.30
approx.), Close Down,

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6 k\V.
—8.0 a.m., News Bulletin, followed by Review of the
Press. 12.0 Noon, Religious Address by the Rev.
I'ather Pade, followed by Concert of Choral Sacred
Music. 12.45, Selections by the Albert Locatelli
Orchestra. 4.30, Dance Music Programine by the
Grand Vatel Dance Orchestra; News in the Interval.
7.45, Programme for Children, followed by Agricul-
tural Talk and News Bulletin. 8.30, Iustrumental
Concert, News in the Interval.

PITTSBURGH, Call KDKA (63 and 27 metres) ;
25 kW.—3.45, Telechron Time. 4.0, Divine Service.
The following Programume from WJZ, New York, from
7.0 to 11.0. 7.0, Roxy's Stroll. 9.0, Time Signal,
followed by Dr. Sockman’s Question Hour. 10.0,
Twilight Reveries. 11.0, Telechron Time, Baseball
Scores and Concert. 11.30, KDKA Ensemble Pro-
gramme, relayed from the William Penn Hotel. 12.0
Midnight, Telechron Time and Continuation of En-
semble Concert. 1.0 a.m. to 3.15 a.m. (Monday),
Programune relaved from WJZ. 1.0 a.m., Variety,
followed by the Whittall Anglo-Persians. 2.15 a.m.,
Concert by the Goldman Band. 3.15 a.m., Baseball
Scores and Telechron Time. 3.30 a.m. (approx.),
Close Down.

POSEN ‘(344.8 metres) ; 1.5 k\W.—10.15 a.m., Divine
Service. 5.0, Syvmphony Coucert, relayed from
Warsaw. 8.50, Talk, relaved from Warsaw.
8,15, Concert of Arias and Orchestral Sclections
from Modern Operettas; \Vorks of Lehar, etc.;
Soloists ©  Mme. Sophie I'edyczkowska (Soprano),
Kajetan Kopezynski (Baritone), accompanied by
I'rofessor I°r. Lukasiewicz and a Mandoline Orchestra.
10.0, Time Signal, News Bulletin, Weather Report and
Sports Note~. 10.20, Variety Itemns. 10.40, Dance
Music Programme, relaved from the Palais Roval
Restaurant, Posen. 12.0 Midnight (approx.), Close
Down.

PRAGUE (348.9 metres) ; 5 kW.—11.0 a.m., Concert
of Instrumental Music, followed by Light Music.
12.0 Noon, Orchestral Concert. 1.5, Industry and
Trade Notes, followed by Concert. 7.15 (approx.),
Musical Selections. 10.0, Time Signal and News
Bulletin, followed by Programme relayed from Briinn.
11.0 (approx.), Close Down.

RIGA (526.3 metres); 4 kW.—10.15 a.m., Divine
Service, relayed from the Mara Church in Riga.
1.0, Programme for Children. 3.0, Programme of
Talks and Music. 9.0 (approx.), Weather Forecast;
(in the Interval of the Evening Concert); after the
Concert, News Bulletin.

ROME, Call 1 RQL (447.8 metres) ; 3 kW.—10.15 a.m.,
Recital of Sacred Vocal and Instrumental Music.
1.15, Concert of Instrumental Trio Music. 2.15, News
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fulletin. 2.30 to 5.0, No Transmission. 8.0, Instru
mental Concert. 6.0 to 6.30, Dance Music Programme,
relayed frem the Casinetta. 8.0, Opening Signal, fol-
lowed bv Talks. 8.20, Forestry Report. 8.30, News
BRulletin, 8.48,-Review of Topical Eveuts. 8.589,Time
Signal. 8.0, Svmphony Concert by the Grande Or-
chestra, including Y’l;\uoforte Solos from the Works of
Martucei, by Lidia Trombetti; in the Interval, Review
of Fashions bv Madame Pompadour. 11.5, La:t News
Bulletin. 11,15 (approx.), Close Down.

SCHENECTADY, Call 2XAD and 2XNAF (21.98 and
31.4 metres) ; 3 k\V.—10.30, Concert by the Ballad
Singers, relayved from New York. 11.0, Stetson Parade
Prograinme,” American Legion Band, relayed from
Boston, Mass. 12.0 Midnight, Concert by the National
String Quartet, froin New York. 12.25 a.m. (Monrlay).
Baseball Announcements fron New York. 12.30 s.m.,
Capitol Theatrs Programme from New York. 2.0 am.,
Address :  Our_Government, by Davil Lawrence,
relaved from Washington D.C. 2.15 a.m., Atwater
Kent Progranune, from New York. 2.45 a.m., Correct
Time. 2.47 a.m., Biblical Drama from New York.
3.15 a.m., Television Transmission for Experfiuental
Purposes. 3.30 a.m. (approx.), Clore Down.

STAMBOUL (1,200 metres) : 5 kiV.-—4.30, Instru-
mental Concert. 85.30, Cercal Market Prices. 8.185,
Concert of Turkish Musie. 8.30 (approx.), Weather
Forecast and Time Signal. 8.40, Instrumental Coucert.
10.30 (approx.}, Close Down.

STETTIN (2368 metres); 0.75 k.- Rclav of the Vox-
haug Programime at intervals from 8.30 a.m.

STUTTGART (379.7 metres); 4 k\W.—11.0 am,
(approx.}, Morning Concert. 2.0, Programine for
Children, followed by Programme of Talks and Musiz,
8.0, Time Signal and Sports Notes. 7,45, Time Signal
and News Bulletin. 8.0, Vocal and Instrumental
Concert. 10.0, Probable relav of the Mozart JFestival
from Salzburg (see Leipziz 'rogramme for details).
11.0 (approx.), Close Down.

TALLINN (408 metres) : 2.2 k\V.—7.30 a.m. to 9,8
(approx.), Varied Programme of Talks, Music, Weather
Reports and News Bulletins,

TOULOUSE (Radiophonie du Midi}, (391 metres) ;
3 KkW.—12.30, Instrumental Concert. 1.0, Time
Signal. 1.45, Press Review. 8.0, News Bulletin.
8.30, Instrumental Concert. 8.18, Verdi Festival
Programume offered by the Association des Cominer-
cants radio-électriciens du Midi, Toulouse ; Selections
from the Operas including ™ Aida,” (a) Vers nous
reviens vainqueur, (b) Ces noms sacrés, (c) O céleste
Aida, (d) Rhadamés va venir, (e} Jamais, non, non,
(f) Introduction et danse mauresque, (g) Grande
marche et finale from Act 2, (h) Chorus from Aet 4.
10.15, North African News Bulletin. 10.30 (approx.),
Close Down.

VIENNA (577 and 517.2 metres) ; 1.5 and 5 k\WW.—
Programme, relayed by Innsbrack (294.1 metres),
Klagenfurt (272.7 metres), and Linz (254.2 metres}.
11.0 a.m., Concert by the Vienna Symphony Orchestra.
4.0, Concert of Ovchestral Music, followed by Chamber
Music and Talks, and Musical Progranune. 10.0,
Special relay of the Mogart Festival from Salzbnrz
(see Leipzig Programnie for Jetails). 11.0 (approx.),
Close Down.

WARSAW (1,111 metres!, 10 k\W.-——10.15 &.m., Relay
of Divine Service from the Cathedral in Vilna. 12.0
Noomn, Time Signal, Fanfare from the Tower of Notre
Dame in Cracow, Aviation Report and \Weather
Forecast. 12,10 to 3.55, Interval. 3.55, Weather
Forecast, followed by Programme of Talks for Farmers,
5.0, 'opular Concert by the Philharuonie de Varsovie,
Orchestral and Solo Sclections.  6.30, Miscellancous
Items, 6.50, Talk on Russian History by Protessor
L. Kulczyeki. 7.45, Talk. 815, Concert of Orches
tral Selections by the Philharmonie de Varsovie, re-
laved from " Dolina Szwajcarska,” conducted by 7.
Mazurkiawicz, 1temns include Glazounov's Chopiniana
Suite.  10.0, Time Signal, Aviation Report and
Weather Forecast. 10.5, News Bulletiu, I’olice Infor-
mation and Sports Notes., 10.30, Dance Music Pro-
gramnie, relayed from the Oaza Restaurant. 11.39
(appros.}, Close Down.

ZAGREB (310 metres), 0.35 kW.—11.30 a.m., Conccrt
of Military Music. 8.30, Wircless Propaganda Talk,
followed by Instrumental Concert. 8.50, News
Bulletin. 10.0, Musical Programme, relayed frotn a
Restaurant, 11.0 (approx.), Close Down.

ZURICH (588 metres) ; 1 kW.—11.15 a.m., Concert by
the Station Orchestra. 12.29, \Veather Yorecast.
12.39, Instrumental Concert, 1.30 to 4.0, No Trans-
niission. 4.0, Concert Ly the Caretti Orchestra,
relayed from the Carlton-Elite Hotel in Zurich. 8.0
Concert of Minuets and Waltzes, followed Ly Request
Music by the Station Orchestra. 10.0, Weather
};orecast and News Bulletin. 10.18 (appros.), Close
own,
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A Review of Manufacturers’ Recent Products.

HF. UNIT FOR THE NEW
*“R.C. THREESOME.”

Althouxh foreign stations can he well
received on the three-valve R.C. Three
séme with a good aerial and earth, the
makers Messrs. Edison Swan Eleetric Co.,
Ltd.,, 123/125, Queen Vietoria Streel

Ediswan type ** ' ILF. nnit and filament
bridge for addition to the **R.C, Three-
some.’

Loudou, FE.C.4, bLave decided that a
certain degree of 11.F. amplification pre-
ceding the detector would enable distant
transmissions to be received with greater
reliability and have produced a H.F. unit
known as type ““C™ for fixing in front
of the type ““ A ' wumit in the original set.
Resistance coupling has been adopted for
the FLI* unit to conform with the re-
mainder of the circuit and the aerial

A 27

circuit comprises a centre-tapped coil for
use with a neutralising condenser to
stabilise the H.F. valve. Other additional
components required include a bridge
piece for carrying filament current to the
extra valve and an aluminium screen for
fitting between the H.IF. and dctector
units.

Although a high degree of II.F. ampli-
fication cannot be expected with resist-
ance coupling, the addition of the 1LF.
circuit and the high : aplification factor
of the R.C.2 valve ensures that an in-
crease of signal strength will take place.
In any case the addition of a second tuned
circait will improve selectivity and re-
action control will be smoother when not
applied directly to the aerial circuit.

Full particulars of the complete fow-
valve receiver, including a full-size blue
print, will be sent free of churge on
application to the makers.

coon

FERRANTI TRIPLE RANGE
METERS.

The portuble pattern Ferranti meters
are made in two types with or without

Ferranti triple~ranje voltmeter

switch, FFrom the point of view of appear-
ance it would be difficult to design a
neater instrument than the PR3a medel.
One model is fitted with terminals for the
three ranges aud the connections must be
altered when changing from one range 1o
another. A triple range voltmeter of this
type (10. 50 and 250 volts) having a re

FFerraati PR31 mole! wita run3e switch.

sistance of 1,000 ohms per volt was sub.
mitted for test and on all three vanges
the ervor did not exceed 1 per cent. at any
part of the scale. The movemeut was
practically dead-beat and there was no
trace of sticking.

The PR3a model with switch enables
rapid changes to be made without the
necessity of altering any wiring and 's
therefore particularly useful in experi-
mental work. The model tested had the
following 1anges : 7.5 volts, 150 volts and
20 mithamperes; the resistance of the
meter was 200 ohms per volt.

Both types are fitted with the Ferranti
fuse which was described in page 250 of
the March Tth issue,

[ N N m—w



140

The movement is of the D’ Arsonval
type, and is fitted with a light aluminium
girder pointer moving over a 110° scale.
The pivots are supported on sapphire
bearings.

Shirouded terminals and the monlded
case are un cffective protection against
short circuits through external wires
1ccidentally touching the case.

[Vl Nele]

SIEMENS L.T. BATTERY FOR THE
‘**EVERYMAN PORTABLE.”

By a slight modification of the wooden
framework of the ‘“ Everyman Portable *’
it is possible to use a Siemens 44 volt
hox battery (No. 608Y) for the L.T. sup-
ply.  This battery is normally used i
hand lamps, and supplies are obtainable
from most dealers; in
fact, it is almost as
widely distributed as the
pocket lamp type battery
ariginally specified.

The No. 608Y battery
costs 1s. 9d.—little more
than twice the standard
high quality Hash lamp
battery—yet it gives over
ten times the service of
the latter type. The bat-
tery illustrated was dis-
charged intermittently
and at random  for
reriods ranging from 3}
to 44 hours with suitable
rest periods for recovery.
A fixed resistance of 40 ohms took the
place of the two valves in series, and a
variable resistance was used to Lkeep the
current between 80 and 100 milliamperes.
At the end of a fortnight after the battery
had been running for a total of 28 hours
the currcnt began to fall below 80 milliam-
peres with the variable resistance all out
and only the 40-ohm resistance left in cir-
cuit. In practice it has been found that
satisfaetory signuls are received with less
than 80 milliamperes passing through the
filuaments, and it would be safe to put the
useful life at 30 to 35 hours—a remark-
able performance from the point of view
of cost per hour and one which fully jus-
tifies the alterations in the framework

Siemens No. 608Y battery, suitable for
supplying filament current in tbe ‘¢ Every-
anan Portable."’

Wireless
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necessary to take the larger battery. As
a matter of faet, a continuous discharge
of 24 hours was given through the 40
ohms resistance immediately after the
current had passed the 80 mA mark, at
the end of which time it was found that
46 mA was still flowing.

The dimensions of the No. 608Y bat-
tery are 4in. longx13in. widex37in.
high over the terminals, and the weight
is 140z,

cooo

“STELLA >’ ALUMINIUM CABINETS
Quite apart from the electrical screen-
ing properties of the metal and its at

¢ Stella’ aluminium cabinet, which isbullt
up of flat plates witb channel bar corner
pieces.

tractive appearance, the form of construc-
tion adopted in these cabinets gives un-
usnal mechanical strength. Flat  alu-
minium plates of No. 14 gauge are nsed
throughout, and the sides are held to-
gether by four channelled corner pieces.
The top and bottom plates are secured
at each corner by screws fitting into
tapped holes in the ends of each channel
bar. The side plates may be secured by
centre-puncking the insides of the

A corner of the * Stella ' cabinet showing
channeiled aluminfum bar,

channel bars, and, if desired, the front
panel may be left free for easy removal.
It will be appreciated that the cabinet
can be packed into small space for de-
livery.

The price of
illustrated with

particular cabinet
polished interior and
mottled exterior finish 1s £2 14s. 6d.,
and with & plain  polished finish
£1 18s. 6d. A wide range of sizes may
he obtained from the makers, Messrs.
White Bros. and Jacobs, Ltd., 46, Chalk
Farm Road, london, N.W.1.

the
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FOLDED EXPONENTIAL HORN.
The Scientific Supply Stores, 80,
Newington Causeway, London, S.E.1,

** Scientific” folded logarithmic loud
speaker horn.

have had considerable experience in the
manufacture of papier-maché loud speaker
horns and have now produced a folded
logavithmic  horn of = intricate design.
Sowme of the hLends are rather acute, and,
according to theory, are likely to give
rise to a certain amount of internal re-
flection, but in practice the results ob-
tained are quite pleasing. The total
length of the air column is 60in., the
nitial diameter of the throat is 3in., and
the rectangular flave is 15in. x 18in.  The
price of this particular horn is 35s. 6d.,
but a large size having a 70in. air column
is available at 49s. 6d.

CATALOGUES RECEIVED.

H. Clarke and Co. (M/e), Ltd., Atlas

Works, Eastnor Street, Old Trafiord,
Manchester. Wiring chart with instrue-
tions for building Clurke's ¢ Atlas ™

A.B.C. 3-valve receiver for use with the
A.B.C. unit for A.C. mains. Copics of
this chart will be sent post free on appli-
cation to the above address.

[ole e Nl

The Haleyon Wireless Co.. Ltd.. 313-
319, Regent Street, London, W.1. Tllus-
trated booklet including particulars of the

new  Haleyon lightweicht model  * de
lnxe.”
ccoo
ALK A Accumulators, Lud., 120, Tot-
tenham  Court Road, Loudon, W.1.
Catalogue  of the new range of
“Pertrix ”  dry  batteries  including

specthimen discharge curves.
oo
United Kingdom Retail Shopkeepers’
Association, 115, Camberwell Road, Lon-
don, S.E.5. Illustrated leaflet describing
tool for drilling square holes in wood.
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THE AERIAL AND ITS ELECTRIC FIELD.

Tracing the Field Around a Charged Conductor Immersed in a

Liquid
By W

HILE the nature of the electrostatic field around

\X/ charged conductors of simple shape can be deter-
mined analytically, it is more impressive and of

great instructive value to be able to demonstrate- the
general character of the field experimentally, as can be
done with iron filings in the case ef a magnetic field.

Dielectric.

JACKSON, M. Sc.

and the clectrodes from below and arranging a camera
vertically above. A Wimshurst machine offers the most
convenient source of high potential for applying to the
electrodes between which the field is desired. It is im-
portant to maintain a constuant potential between the elec-
trodes by using a small spark gap on the machine, other-
wise convection currents of

s
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liquid are set up between the
clectrodes  between  succes-
sive sparks, rendering the
production of a uniform de-
posit around the clectrodes
very difficult.

The photographs shown in
illustrations (1) to (5) show
the nature of the clectric field
in the case of a simple Hertz
radiator consisting of two
rods each having at one end
a spark ball and at the other
end a metal plate. Figs. 1
and 2 represent the case of
an open oscillator, while

Y
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Figs. 1 and 2 show the fie!d in the case of an open oscillator. The simple Hertz radiator employed
consists_of two rods, each Laving at one end a spark ball and at the other end a metal plate.}

The delineation of the lines of electric force for several
simple physical cases has been demonstrated by Mr.
Brookes, late of the Leicester Technical College, and
photographs of them communicated to the I.E.E.
journal in 1923.' It was felt by the writer that much
useful information concern-

Figs. 3, 4, and 5 show how,
on bringing the plates closer
together, the lines of force
tend to become concentrated between the plates, the
result being a reduction in the radiative properties of the
oscillator and the production of a closed oscillatory
system. Appreciable convection currents in the liquid
between the plates rendered the production of a good

ing the nature of the elec-
tric field of the simple Hertz-
ian oscillator and of several
antenna systems might be
obtained by wusc of the
method he described.

It is found that if certain
of the aniline dyes are sus-
pended in a fine state of
division in a dielectric such
as paraffin oil or turpentine,
and an electric field created
by placing charged conduc-
tors in the liquid, the dye
tends to form extensive de-
posits along the lines of

p——

force. These deposits out-

line the nature of the electric
field in the same way as do
the iron filings in the case

Figs. 3 and 4.—Simple Hertz radiators where the electrodes have been brought close together.
The lines of force have become more concentrated resulting in a reduction of radiative properties
and the production of a closed oscillatory system.

>f a magnetic field. The deposit can be photographed delineation especially difficult in the case shown in Fig. 5.

by illuminating the glass dish containing the dielectric
“ T Journal 1.E.E., page 1141, Vol. o1,

A 29

When a satisfactory deposit had been obtained the
effect on the lines of force of increasing the potential

"
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The Aerial and its Electrica' Field —

between the spark balls—by increasing the spark gap of
the Wimshurst machine—until a spark passed between
them was very instructive.  As the difference in potential

Wireless
Worrldl
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with that expected, as will be noticed by comparison

with the diagrammatic representation put forward by Dr.
IFleming some time ago in his extremcly interesting
publication, ‘" Principles of Electric Wave Telegraphy

and Teclephony,” page 349.

Again, the tendency of the
lines of electric strain to run
down the vertical wire pre-
vious o the passage of a
spark across the gap was
very noticeable.

Figs. 7 and 8 show the
character of the ficld in the
case of the T and inverted
L. aerials, and show the cffect
of the capacity between the
horizontal portion and carth
on the distribution of the
field.

The photographs illustrate

rFig, £.—Owin3 to the close cispcsition ¢t the elcctr
+bscura., the clein delinecation (t ke lines of forca.

Marconi verticai antenna

was increased the ends of the lines terminating on the
rods and plates showed a tendency to run along the rods
towards the spark balls until the spark passed; the field

would then reform as before,

cCes coavecticn currents in the liquid have
Fig. 6 represents the tleld round a siml:

the general nature of the
actions taking place in the
region of antenna circuits
during the propagation of

clectromagnetic waves into space. and it is hoped will
help the wircless amateur to obtain a clearer understand-
ing of the somewhat abstruse phenomena of radiation.

and the process be repeated.
This illustrates the produc-
tion of the loops of electric
strain radiated into space
from an actual Hertzian
oscillator.

The electric field of the
simple Marconi vertical an-
tenna is shown in Ilig. 6.
T'he model vertical wire and
carth—consisting ot a pin
and brass plate respec-
tively—are separated by a
short gap and connected to
the terminals of the Wims-
hurst machine. The ob-

mf” i
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scived nature of the electric
ficld  compares strikingly

Figs. 7 und 8 show the type ot field in the case of a T and inverted L eerinl respectively.
cllect o the distribution ot the field due to the canacity vetween the horizontal portions and carth.

Nate the

FINISHING COPPER OR ALUMINIUM PANELS. -

The amateur often dusires to ob-
tain a pleasing wavy finish to his
metal panel similar to the machine-
modelled  pancls, etc., which are
purchasable commercially. It is
quite a simple and inexpensive job
tor him to accomplish this, and ob-
tain results in no way inferior to
«achine-finished articles.

A strip of wood about 1in. wide
and as long as the longest side of the
pancl, box, or screen is taken. and
shaped Ny meens of a  spoke-

shave or other instrument, in the
manner shown in the illustration.
The strip is then held firmly on the
pancl, care being taken to see that
it 1s parallel to tic edge of it. A
small piece of fine (blue-back) emery

|
|

Th: woo. shape re uireld.

cloth about 1in. square is placed
under the thumb against the wavy
edge ot the wooden strip, and drawn
along the metal surface under pres-
sure some halt a dozen times in one
direction. Care should be taken to
follow the contour ot the strip by
firmly pressing the thumb against it,
The strip is now moved up the metal
surface a distance equal to its own
width, and the process repeated until
the whole of the netal is covered.

R. M L E.
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News from All Quarters :

Those Hospital Sets.—Talks Rumour Denied.—Opening of ‘ The Proms.”’—B.B.C. Staff
at Cricket—A New Sports Ground.—Announcers’ English.

Hospital Sets : A B.B C. Move.

The Wireless World recently drew at-
tention to the fact that the wireless in-
stallations in many hospitals have ceused
to function as satisfactorily as when they
were new. In some cases, indeed, the
reproduction is so atrocious that speeci
is Dbarely intelligible and the musical
broadeasts are hard to endure.

As a consequence of 7The IWireless
World investigation, the B.B.C. has de
cided to send engineers to twenty-two
hospitals in the London arca. When the
tour of inspection is completed they will
submit a detailed report. Whether the
B.B.C., with its surplus funds, will
undertake the work of renewal is a ques-
tion whizh I cannot at the moment
answer.

00 0COo

A Talks Rumour.

A rumour gained ground last week to
the effect that the B.B.C. contemplated
a big extension of the talks policy
during the coming winter. I am able to
state that alterations in the present
policy, if any, will be intensive rather
than extensive. The talks may gain in
vitality, but they will not be allotted
any more programme time than in the
past. In fact, no changes will be pos-
sible until the regional scheme provides
the programme builders with consider-
ably wmore time than they now have at
their disposal,

o000
Vox Populi?

Here is an extract from a letfer re-
ceived at Savoy Hill last weel :—

“ I speak for the entire nation. I pro-
nounce the programmes rotten. I do not
know precisely what I do want, and I
absolutely refuse to make any construc-
tive suggestions, but T do not like what
1 am getting. If the other fellow likes
it he ought not to be pandered to. The
licence business, too, is sheer profitece-
ing. It costs something for us to hear
a single programme. In America we
could receive several programmes simul-
taneously free, gratis, and for nothing
on a cheap set.”

Let us thank Heaven that old England
never licks & spokesman.
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The Grousing Season.
From my diary :—

August 11th.— B.B.C. opens autnmn
session with first Promenade Con-
cert.

August
gins,

12¢h.—Grouse shooting Le-

FUTURE FEATURES.
London and Daventry.
Avcust 6. —lxcerpts from ¢ So
This Is Love,” from the

Winter Garden Theatre,

Avcust 7ta.—* The Crossing,” a
play by Holt Marvell and Cyril
Lister.

Avcust 8rH.—-Service from the
Menin Gate, conducted by the
Rev. Dr. A. C. E. Jarvis. Ad-
dress by the Most Rev, the
Tord Arvchhishop of York.

Avcust 9ru.—Sing-song from the
Duke of York's Camp.

Avcust 11tH.—Promenade Concert.

Daventry Experimental (5GB)

\voust 6rH.—' Taking Our Pleas-
ures.” .\ Bank Holiday pro-
gramme,

Avcust 7ra.—A  Coleridge-Taylor
Concert.

Avcust 9ri.—-Summer Symphony
Concert.

Avcost  10ra.—*“ The Songs of

Auld Lang Syne,”” from Bir
mingham,

Avcust 11TH.—*“ A Sharp Attack,”
a play by Herbert C. Sargent.

Manchester.

Avcust TtH.—" On With the Show

of 1928.”"
Newcastle.

Avcrst 67H.—Opening of Carlisle

Pageant hy the Duke of York.
Glasgow.

Avcrst 1ltu.—The Holiday Fair

Concert Party.
Aberdeen.

Avcust  BrH.—'* Sauee for the
Goose,”” a Scottish comedy by
Peter Crey

Belfast.

Avavst 10—\ Programme of

Fantasy

By Our Special Correspondent.

“The Twelfth.”

The anunual rush north for the opening
of tho shooting season on the twelfth
will be marked in the broadcast pro-
grammes by a relay of an all-Scottish
concert  from tho heart of the High-
lands to Daventry on August 10th.

The programme comes from the Atholl
Palace Hotel, Pitlochry, and will include
old reels and strathspeys, with a descrip-
tion of the spectacle of reels danced on
the great terrace outside the hotel. ‘The
hroadeast will conclude with a miniature
torchlight tattoo. ’

0000
A Play about Eugenics.
The B.B.C. makes the somewhat bold

prediction that Ceeil Lewis’s play,
* Good Breeding,” to be broadcast this
evening (Wednesday) from 2LO, will

prove to be ““onc of the most successful

works ever given ria the microphone.”

Tt deals with the problem of eugenics.
[ele el o]

A Musical Feast.

He whose musical appetite needs whet
ting will find an excellent appetiser in
the newly issued Programme for the
Thirty-fourth Season of Promenade Con-
certs to be given by Sir Henry J. Wood
and his symphony orchestra at the
Queen’s Hall from August 11th to
October 6th.

About 50 per cent. of the concerts will
be broadecast by 2LO, 5XX, and other
stations.

As in previous years, Monday nights
will be devoted principally to the works
of Wagner, while on Fridays the honours
will be mostly shared by Beethoven and
Mozart. \Wednesday programmes will be
devoted for the most part to Bach and
Brahms alternately. Of the other nights
it is sufficient to say that all kinds of
music—classical, modern, and even ultra-
modern—will be given, There is an im-
posing “ Novelty List ’ of first perform-
ances in England, including works by
Kodily, Strauss, Sibelius (Symphonie
Poem, * Tapiola’), Eric Fogg, and
Dorothy Howell.

The complete programme is obtainable
from the B.B.C. at 2, Savoy Hill,
w.C2.
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Inaugural * Proms” Concert.

The concert on the opening night of
the “ Proms,”” August 11th, will include
as soluists Stiles Allen (soprano), Roy
Henderson (baritone), Solomon (piano),
and G. D. Cumningham (organ), Sir
Henry Wood, as usual, conducting the
Symphony Orchestra.

The programme opens with a Suite
for Organ and Orchestra, by Durcell.
Otlier items to be given are Solemn
Melody for Strings and Orchestra (Wal-
ford Duvies) and Grainger’s clog dance,
** Handel in the Strand.”

Stiles Allen is singing “ Lusinchie Piu
Carve” from ‘ Alessandro” (Handel),
and Roy Hendersou will siug Moussory
sky’s ““ Song of the Flea.”

The concert will be broadeast from
2.0 and 5XX.

The following Monday (August 13th)
will be a Wagner night, and the pro-
gramme will include *‘‘ The Master
singer’s  Overturve,” “ The Siegfried
1dyll,”  Klingsor’s Magic Garden and
the Flower Maiden's Song.”  Walter
Widdop will sing Tanubauser’s * Pil-
grimage,” and Bella Baillie is to sing
“ Isolde's Liebestnéib"o

©

Beyond a Joke?

Station WEE 1, of Boston, has banned
all jokes against Scotsmen.

I suppose they would even forbid this
oue : What is the difference between an
accumlator aund an Aberdouian?  An
accumulator can he overcharged,

[ el o]

Al the Winners.

The sporting clement is to be well re-
presented in the progrimmes during the
next few weeks.

On Saturday next, August 4th, L. N.
Constantine, the now famous West Indies
cricketer, will give a talk from 2L.O de
scribing some of his adventures oun the
field.

The big event on the following Satur-
day will be a runming commentary on
the athletic meeting between the British
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Lmpire and the United States of America
at Stamford Bridge. The commentator
will be Prof. Noel Baker, the old Cam-
bridge athletic ‘‘ Blue.”  On the same
evening Col. Philip Trevor will give an
eve-witness account of the third Test
mateh at the Oval

A foretaste of winter will be provided
on Saturday, August 18th, by Mr. G. T
Allison, who will talk on football pros-
pects.

oococo
B.B.C at Cricket.

At the opening ceremony of S5XX in
1925 someone remarked jocularly that the
Daveutry Town Crieket Club should play
the B.B.C. slaff team in celebration of the
event.  The challenge was accepted in
1926, and three matches have now been
played.

Unbappily for the B.B.C. they have not
succeeded in vanquishing their oppouents.
In last Wednesday's match, played at
Daventry, the home team scoved 145, the
B.B.C. limping home with 73.

cooo
Captain Eckerley’s Score.

The B.B.C. captuain is G. Aldeison, and
among his supporters on Wednesday were
Captain P, P. Eckersley and Lieut.
Walter O’Donnell.  There was some sad-
ness in the B.B.C. camp when ** P.P.”
scored a 0, but everybody was satisfied
with the explanation, viz., that the Chief
Lngincer had been coucentrating his
thoughts on the preparation of a very
witty luncheon speech,

cQoooO
The New Sports Ground.

I hear that next year the Daventry
Town team may be guests of the B.B.C.
at the Corporation’s projected sports
ground at Motspur Park, an inviting slice
of land near Wimbledon.

vO0 0O
Announcers' English.

Few situations can be more miserable
than that of the ammouncer whose tongue
lias boggled over a doubtful pronuncia-
tion.  In Jupan, of course, a crime like

WHEN HARES MEET HOUNDS.

mobiie transmitter—a loose-coupled Hartley—which was run to e¢arth b

This photograph, taken at the conclusion of a
recent transmitter hunt conducted by the North Middlesex Radio Society, shows the

several

parties equipped with portable scts, also seen in the picture.
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this means lAari-kari, and as I read
through one of the latest publications of
the B.B.C. it seems to me that future
offenders on the Savoy Hill announcing
staff will be compelled to follow suit.

“ Broadcast Juglish ** is a brochure
for private circulation amoug unuouncers.
1t embodies for their guidance the re-
commendations of the Pronunciation Ad-
visory Committee, which sat last year
to  determine what stand the I.B.C.
should take when faced with words of
doubtful pronunciation, That the com-
mittee had a ticklish task is clear to
anyone who reads the introduction to
this booklet, written by Mr. A. Iloyd
James, who was honorary secretary to the
committee.

oocoo
Tongue Twisters Tabulated.

Mr. Lloyd Jumes writes: © The yard
does not vary from Aberdeen to Ply-
mouth, and the pint pot contains as much
i Mayfair as i Bethnal Green. Unfor-
twately, speech is not capahle of rigid
measurenient, and there is no standard of
pronuneiation. Pronunciation varvies from
distriet to district, from class to class,
jrom chavacter to character, in propor-
tion to the local, soctal, or moral differ-
ence that separates them.”

Much sage advice follows on how to
seek a common denominator of educated
speech, and the teutative results of such
a search appear at the end of the hooklet
in the form of a vocubulary of what may
be regavded as tongue twisters.

cococo
A Disclaimer.

This is a list that the prudent an-

nouncer will study with all his heart and

soul,  Woe betide him if lLe calls
“caoutchouc”  anything  else  but
cowchook, or 1if he stumbles over
“sough”” or *“ houri.”

Lest, however, listeners should ques-

tion the authority of Savoy Hill to regn-
late the national tongue, the conunittee
states that it is not suggested that the
pronunciations given are the only right

ones and  that any  special degree of
authority attaches to them.
cooo

Unkindness to *Pirates.”

‘The wiveless * pirate’ question has
recently been receiving attention in South
Africa.  When a South African resident
decides to become a pirate he lhas to re-
member, in the first place, that he isn't
i England. He will find it very difticult
to start piating. The South African
Government pursues the kill-joy course
of locking the stable door before the poor
horse has a chunce to escape and enjoy
himself, whereas 1 this country every
ass cun genervally have a run before he
1s canght.

In South Africa yon cun only succeed
at the pirate game if you are talented
enough to coustruct every hit of the set
yourself, including the telephones or
loud speaker. If vou scek to purchase
compouents or accessories you must show
your receiving licence to the retailer.

What could be more discouraging? It
is this sort of legislation that cramps
initiative and produces indigestion of the
soul.

A 32
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How Radio Assists the Whaling Fleets.

By H. J.

HE wireless telephone has now penctrated into the

snowy regions of the I"ar South, wheie, during the

past two years, it has proved of enormous value to
the whaling industry. Just over twelve months ago the
Marconi Company erected a wireless telephone station on
the island of South Georgia, where there are a number
of whaling stations, and fitted numerous small whaling
vessels with telephony apparatus.

South Georgia, a small island, barely 100 miles in
length, situated in the far South Atlantic, is well known
to the world at large as the burial place of Sir Ernest
Shackleton. The seas in this region are the home of the
great blue and fin whales, and it is to kill these monsters
of the deep that large numbers of whalers go down every
year and face the perils and hardships of the frozen
South. The principal station in South Georgia is that
of the Southern Whaling and Sealing Company at Prince
Olaf Harbour, from which four fast steam whale-catchers
operate.

Before the whalers arrive at the beginning of the whale
hunting season South Georgia presents a scene of the
utmost «ecsolation.  I"rom the sea the island appears to
he nothing but a snow-covered mountainous mass, with
peaks towering into the clouds. No signs of life or human
habitation are visible or appear possible on such bleak
and icy shores. Rut as the whaling fleet steams slowlv
through the narrow entrance into the little harbour the
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tops of the buildings of the whaling station appear.
These buildings, which consist of boiler houses and the
plant neccssary for estracting the oi! from whales,
together with a few small huts for the staff, are erected
on the slope of a mountain close to the water’s edge.

Within a few minutes of the whalers dropping anchor
half a dozen men who have spent the winter at the
station come alongside in a launch to grect the fleet. As
soon as the preparations at the station are complete the
whale-catchers put to sea.

How Whales are Hunted.

The method of hunting and killing whales has in
recent years undergone great changes.  Formerly the
whale was chased in small rowing boats and killed by
means of harpoons and lances thrown by hand, a very
dangerous task for the men engaged in the .whaling
industry, and_a very painful and lingering death for the
whale. . Nowadays, all this is changed. = The small
rowing hoats have Leen replaced by fast steam whalers,
very much like large trawlers, with a speed of 14 knots.
The whales are killed by large iron harpoons fired from
powerful guns.  The harpoon, which measures about
five feet in length. has an explosive detonator at the head
and a thick rope fastened to the other end. When the
harpoon enters the whale the detonator explodes, killing
the whale which immediately sinks. It is then heaved
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Wireless Telephony in the Far South.—

to the surface by means of the rope which is fastened
to the harpoon. As svon as the whale has been brought
to the surface a tube is inserted into its body which is
inflated with compressed air supplied from a pump in the
engine room. When a suthcient quantity of air has been
pumped to make the whale buoyant the tube is removed
and the hole stopped with cotton waste.  The whale will
now float, and is lashed alongside the boat and towe:d
to the land base for disposal

Iere the task of extracting the oil from the vast
carcases begins. A whale having been drawn from the
water on to a special slipway by means of steam winches,
its blubber is then cut off and placed into the loiling
vats. The blubber is the thick Delt of hard fat which
lies immediatelv under the outer skin of the whale, ard
which vields great quantities of oil.  After the Dlubber
has been removed the body is sawn into large picces by
means of stcam saws, and these picces are also boiled
until all the oil is extracted.  Even the bones of the
whale are crushed by means of huge machines, and then
boiled so as to obtain the last ounce of oil.

A large Dlue whale mav measure up to 102 feet in
length and weigh as much as 120 tons. Its tongne
alone may weigh as much as four tons, and it is diffcult
to belicve that these mousters live largely on crustacea,
similar in appearance to shrimps

e il

A modern whaiin3 station in
was taken duoring the brief period o. summer when thie snow
disappears.

South Georgia. This photograph
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How Wireless Telephony is Used.

Among the modern devices that have contributed to the
rcorganisation of the whaling industry, the wireless tele-
phone is playing an important part. Prior to the intro-
duction of wircless telephony no communication hetween
the whale-catchers and the whaling station was possible
while the catchers were at sea, so that once the hoats left
harbour no instructions could be given or information
received until the vessels returned to the hase.

After being harpooned and taken In tow the whales are inflated
with air to make them buoyant.

Now the whale-catchers have been fitted with a compact
but powertul wireless telephone transmitter and receiver,
and the land base has also been fitted with a similar type
of apparatus.  These telephone sets. which were specially
designed by the Marconi Company for use on whalers,
trawlers, and other small craft, take up very little room,
and are practically *‘ foolproof.””  Their operation has
been reduced to such a simple proposition that they may
be worked by any member of the crew.  Reception is by
loud-speaker, so that it is not nccessary to remove head
coverings in order to receive.

Speech from these extremely efticient installations has
been heard up to 2,000 miles, so that any Antarctic ex-
plorer who may in the future endeavour to reach the
South Pole could, with the aid of one of these scts,
keep in constant telephonic communication with the
whalers.

Liaison b2tween Ship and Shore.

The use of wireless telepheny by the whaling industry
has greatly increased the hunting efficiency of the whaling
flecets by cuabling them to hunt further afield than ever
Letore without fear of being isolated, and this has had a
marked effect on the number of whales caught. It is
the practice now for ihe whalers to leave their base just
before dawn and proceed in different directions in search
of whales.  As soon as a whaler sights a school of wha'e
the gunner telephones to the boats of his own company
and informs them of the position. A simple system of
code words prevents the message being understcod by anv
hoats of another company which may be fitted with wire-
less. The hoats informed converge on the position given.
and theveby secure a large number of whales which, but
for the use of wireless telephony. might have heen lost
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Wireless Telephony in the Far South.—
to them. At intervals of about two hours the gunners
make use of the telephones to discuss weather, sea, and
whaling conditions, while the whaling manager at the land
base can give instructions at any time to his fleet.
Before the advent of this system of inter-communi-
cation it frequently occurred that while one boat was in
an area abounding with whales the other three boats (cach
whaling station has from three to five hoats). would be
searching in the wrong direction, and many thousands of
pounds were lost every year through the inability of the
gunners to co-operate. It is now possible for the whalers
of each company to work together as a team, with the
result that the oil production now exceeds all previous
records.

Wireless
Werld
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On one occasion a whaler broke down when tar out
at sca. - At the time of the mishap the whaler had
four whales, the total value of which exceeded £1,500,
made fast alongside.  The gunner communicated by
wireless telephone with another whaler of the same com-
pany, which proceeded to his assistance, and towed the
disabled whaler and the four whales to the land base.
[t is certain that had this whaler not been cquipped with
wireless telephone apparatus the crew would have suffered
great hardship, and many thousands of pounds would
have been lost to the whaling company on account of the
neeessity of using all the other boats to search for the
missing vessel. .

Still further south than South Georgia, in the victity
of the South Shetlands, are a number of ¢ factory

7

A typlcal whaling siation.

Sometimes boats have Leen fog-bound while their com-
panion whalers have been in clear weather, and the use
of the telephone has enabl:d the fog-bound vesscls to
proceed to a clear area. :

Increased Safety Due to Wireless.

Apart from the commercial value of wireless telephony
it is a great safeguard to the lives on board these little
boats which day by day face the terrific storms of the
Antarctic.  Never again shall we hear of missing whale
boats whose crews are found months later frozen to death
on some snow-covered beach.
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The wireless telephony equipment now employed has: revolutionlsed the Industry.

ships,”” equipped with all the nccessary boilers and
machinery for extracting oil from whales. Three small
steam whale-catchers are attached to cach ** factory
ship.”” A mumber of these ‘' factory ships’ -and
attendant catchers have been fitted with Marconi wireless
telephones which enable the mother ship to keep in con-
stant touch with her whalers. Instructions as to the best
fishing arecas, the position of the factory ship, weather
conditions, chronometer check, and so on, are now given
hourly to the whalers, with the result that no time is
lost and production is increased.

In addition to the wireless telephones a number of
‘“ factory ships ’’ have been fitted with Marconi wireless
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Wireless Telephony in the Far South.—
direction finders.  Blizzards and conditions of low
visibility are very prevalent in these icy regions, and the
wircless direction finder has proved of great valuc in
guiding the whalers back to their base

The ** factory ships’’ equipped with Marconi
apparatus are also in touch twice daily with the high-
power wireless station at Rugby. England, for the recep-

5 5% i

The Marconl halt-kilowatt telephone~tejegraph station at Prince
Olai lNarbour, South Georgia. This is the most southerly
wireless station in the world

tion of messages, so that the isolation of the Antarctic
regions, to the Pole irself, has heen for ever removed.
Description of the Wireless Sets Used.

The Marconi telephone equipment installed on the
whalers is a sell-contained transimitter and reeciver work-

ELIMINATING A.C.

ANY constructors of receivers using the special A.C.

mains valves expend a large amount ot time and
trouble in using lead-sheathed wires for those leads
carrying raw A.C. Some, indeed, have even used it for
unsmoothed D.C. in those cases where an H.T. elimina-
tor is built into the receiver.  The purpose is to shield
the wiring and components in the receiver, in particular
those associated with the high potential end of grid cir-
cuits, from the effect of the strong and constantly vary-
ing magnetic field which would, of course, bring about

Wireless
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ing on a single wavelength. The only controls which
are accessible to the operator are ihe handle for starting
and stopping the generator, the handle to change {rom
senmling to receiving, and two levers which allow fine
adjustments of the receiver 1o suit varying conditions.

Foolpreof Ship’s Equipment.

The transmitter—a JkW. type XMC set—is tuned to
the required wavelength when it is installed, and further
adjustment by the user of the set (the gunner in the
case of the whaler) is neither necessary nor possible as
the set is made inaccessible by means of metal pancls
which are screwed m position.  ‘The tuning adjustments
are locked in position to prevent any possibility of varia-
tion.  The transmitting valves are carried in spring
suspended holders, and the receiver is supported by
clastic cord as a protection against shork and vibration.
‘I'he transmitter tuning adjustments are locked in position
to prevent any possibility of vaciation. The transmitter
is of the coupled circuit type, and incorporates a valve
oscillation generator and a modulating valve.  Power is
derived from a high tension direct current generaior run
off a suitable supply.

The four-valve receiver is arranged normzlly to operate
a lowd-speaker, but provision is made for head telephones
it desired.  The advantage of loud-speaker reception is
that it makes it unnecessary to keep a continuous listening
watch,  The receiver”is left switched on, and the loud-
speaker at once attracts attention when a call is made.
The valves in the receiver are arranged to give one stage
of high-frequency amplification and. after rectiiication,
two stages of low-frequency magnilication.  The aerial
tuning condenser and the reaction coupling control are
the only external adjustments provided for the receiver,
and these are controlled by the two small levers outside
the cabinet.

The Direclion Finder,

The dircction finders on the whalers aie of the well-
known Marconi marine type, 113, using seven valves,
and a fixed frame aerial system.  Pive of the valves are
high-frequency amplifiers, the sixth a rectilier, and the
last is a stage of low-frequency magnification, the use
of which is optional. “I'he signals received by the aerials
are induced in a rotatable search coil and passed thence
to the amplifier.  An indicator mounted on the axis of
the search coil shows the plane of the direction of the
transmitting section, and by a comparison with the ship’s
compass shows the actual direction,

INTERFERENCE.

scevere interference it not prevented in some manner
such as the use of the cable already mentioned.

This wire is, however, very difficult for the amateur
to use successfully and still maintain neatness.  To
mitigate the trouble it is fortunately only necessary
to use twin wire tor the heater filaments, which is
twisted in the manner of ordinary electric lighting
“fex.””  The same cffect then occurs as in the case of
a fcldless coil, namely, there is no external magnetic
ficld to set up interference.
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‘The Editor does not hold himself responsible for the opinions of his correspondents

Correspon.enze should be addressed to the Edito.. " The Wileless World,”" Dorset Bouse, Tudor Street, E.C.4, arid must te accomrpanied by tke writer’s name and acdress.

INTERFERENCE.

Sir,—It is almost superfluous to point out what a blessing
“ wireless ** is to those who live abroad. Ilardly an evening
passes than I receive news from the dear homecland almost
without fault. Morning transmissions are, however, almost in-
variably mutilated by the are transmission of our local high-
powered, long wave-length station at Croix d'Hins, near Bor-
deaux. Thanks to ils appalling interference, the Memorial Ser-
vice from the Menin Gate at Ypres last year was a travesty.
We would dearly like to hear it this year, but fear the worst.
Our attempt to listen to this year's Boat Race broadcast was
a misery, and we could only just distinguish that Oxford was a
loser from the first.

Would that the powers that be could control the offender.

We are at times froubled greatly by atmospherics, which we
have to grin and bear, but there must surely be a remedy for
the other evil. E. M. P. BOILEAU.

Libourne,

July 12th, 1928.

OZONISED MUSIC.

Sir,—With regard to tlie paragraph ** Ozonised Music,’’ under
heading. ** Current Topics,”” in this week’s issue, we should like
to say that so far as Bournemouth was concerned the programme
for the whole day consisted of * His Master’s Voice ' gramo-
phone records exclusively, the inference to be drawn from this
13 that the B.B.C. programme was unsuitable. * Wish the
B.B.C. would give us programmes like this "’ was a remark
often heard. : L. GASTRELL EADES.

Bosconibe,

Julv 20th, 1928.

[We have been asked to point out that the “ Celo *’ does not
broadeast B.B.C. programmes, permission for which has not been
applied for.—Ebp.]

NATURAL STRENGTH.

Sir.—Looking through some recent numbers of The Wirele