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UBILIER |

The condenser shown above is one unit of a
bank of ten made by us to carry

820 amps. at 32,000 volts.

These condensers are tested by us for 8 hours
on full load and, in addition, at 68,000 volts

for ten minutes.

Similar high power condensers are constantly
being manufactured at our works and supplied
to the leading wireless stations of the world.
There is only one standard of Dubilier
workmanship, and the small fixed condensers
intended for your wireless set receive the
same careful attention as their high power
counterparts.
Both have to uphold the Dubilier reputation.
Always Specify
DUBILIER CONDENSERS.

e TR T O MR N O N B o

/s A\ Telephone :
Works, . Chiswick 2241,
Road, 8% o Telegrams

Aeton, Hivoltcon, Phone,

London, W.3, N CONDENSER CO.LTD < London,

E.P.S. 122.
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Maximum Resultsi

CHESHIRE, 2I-11-24.
“ You will perhaps be interested to know that-last
night, November 20th,at 9.47 p.m.ontoabout 9.56 p.m.,
Iwaslistcning on a crystal set to BRusskLs. The Crystal

BRUSSELS (°nade) |
made set
in use was your good ‘ Permanite,’” and the set used was of

» my own construction, using very thick S.W.G: wire. 1
shall now recommend your Crystal as being the BEST
out of 15 other makes I have tried.” T. WILLIAMS.

GAMAGES

PERMANITE

CRYSTAL, Regd N°43834].

1060

Minimum Re-adjustment

The Universal objection to the Crystal is the
need for continual Re-adjustment. With
Gamage’s Genuine- PERMANITE this
opetation is reduced to the irreducible mini-
Y mum. Itis this extreme sensitiveness, coupled
* with its stability, that has kept it right to
the front since 1go8.

LOOK FOR THE

CIRCULAR BOX.
Normal Size with
Silver Catswhisker

. “Q,p‘“*
No other Crystal is' “Just as good” ,-Q@:g;i’
If your dealer is out of stock of Gamage's Permanite firmly refuse to L e
be put off with any other make. If he does not stock ‘Permanite,”

let Gamages know. If you have any difficulty at any time n

getting PERMANITE locally—send P.O. for size required to

A. W. GAMAGE, Lo, HOLBORN, LONDON, E.C.

Or at BENETFINK’S, Cheapside, E.C.2.

Large Size
with Silver
Catswhisker

e 16
BONTONE PHONES FWhy thdensers should

POPULAR || be chosen—

AS Instances of inefficient condensers actualiy

abrorbing radio energy x0 that it dues not
reach the detector valve at all is nol an
BONTONE are made lhrough«
out in our own works. Made of

uncomnion experience. 1g would no¢ seem
possible; but if your present recciver is
blind to the signals of distant stations in-
. Condensers into your new
recciver, or fit them to jour existing
receiver. Discard those instruments you
did not choose, and observe what a vast
difference the choice of good condensers

SENSITIVE, DURABLE, COMFORT-
ABLE & BEAUTIFULLY FINISHED.

the best materials procurable
and covered by a yuarantee.
Compare these BONTONE
advantages with the conditions
when purchasing Continental

makes to the range and to thc power of
your apparatus.

The remarkable improvement you will gain
is the rcward of precision manufacture and
of constructional distinctious eombined with

Telephones. BONTONE are | a scli)?nu(r_ic _ch?xqe of {ra:\; x;:lz\teria:ll. i‘lu(-éyﬂa
e ation of Mmanufacturing and sefentific
SEnUvETRS make °“r|qwn { Y(?fgwlﬁag? isoconﬁned to J.]i‘, instruments,
magnets. wind the bobbins,
make éhem from bexinnin_g_lo L T PP e
?\;I‘dd_ ONTONE are British ' H SQUARE LAW
see i.000 .. ®9/6 00025 .. 6/9
Manufactured up to | 00075 . 9f- 0002 .. 5/@
High-Efficiency down [ i 0005 .. 8/- -0001 5/3
to a Popular Price g -0003 .. 6/9 Vernier ... 4/6 ¢
: STANDARD
1 4/6 t.000 .. 8/6 -00025 .. 5/9
i .00075 .. 8/- .0002 .. 5/-
BONTONE ORIGINAL 0006 .. 7/- .0001 .. 49
1 5/6 {.0003 .. 5/9 Yernier .. 4/-

BONTONE LIGHTWEIGHT
All phones are stamped B.E C

. Obtainable from all Wz'relegs Dealers and Stores.

B. D. & Co. (Edward A. Boynton).

Works : GOSWELL ROAD and CITY ROAD, LONDON. E.C.
Offices : 167-173. GOSWELL ROAD, LONDON, E.C.1.
Admiralty, War Office and India Office Contractors.

(First Floor)

8.POLAND ST-OXFORD ST,
LONDON - W._{.

Go to your dealer first. If he can-
not supply, send dirept—your set
deserves it, Post: One, 6d,; two, 94d.;
three, 1/-,

Tefepbione’-
GERRARD 744
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The Luttle Sparta | NorADuD SPOT ONIT.
—it brings real | -Gullungsatitss veoncdorpl®

music to your home e

One of the finest things we can say about the

Little Sparta is that its reproduction qual-
ities are distinctly comparable to its big
brother. Anyone who has heard the full
size “Sparta”’ knows that that's saying a
lot. It gives plenty of volume, too. Rich—
pure—melodious | Its exquisite fidelity of

reproduction brings to your home the radio Tu "GSTALITE
programme exactly-as it is performed before BI.UE |. ABEL

the microphone. The diaphragm adjust- ;
ment allows of the most flexible control. In-

fact, nothing has been omitted which can
possibly add to its efficiency—it’s all there.

Then—for after all appearances do count 1 JAe Ferest Gu,o{a( in Ecistence!”

—it is attractively finished in dull black and
oxidised silver. In every way, a delightful |

“If there is a better
crystal, I have not

Supplied in Three types :— l o 99 J

g “DAILY EXPRESS,”
Type]. = - -.120 ohms ( ‘ )
Type H. ] 2.000 ohms Seen lt. November 22nd, 1924.

instrument.

Type H. H. J. -4,000 ohms i
1
|
|

This is the disinterested opinion of
5 5 / = | the Wireless Editor of the ‘‘Daily
: Express”’—and of everybody who

has used a
All “ Sparta ” Loud Spcakers are’

fully guaranteed, and despatched,
securely packed in cartons, with
full instructions for use. :

Mdy we send you List No. 325 BLUE LABE lSngPEIl\ioCl:é;:Il’i?.

It tells you all about it,
Obtainable from all wireless dealers,
price 1/6 per tube including cat’s-

Fuller's United Electric Works, Ltd., whisker, or direct from :
wOod‘I::: Works, Chadwell ﬂe.::'l::lssex. ( TUNGSTALIT-‘E’ E_,TE_).,

(Uo,d 1200 (6 lincs), “ Fuller, Chadwell Heath." LONDON : 47, FARRINGDON ST., EC.1
LONDON DEPOT: 58, High Street, W.C.1 YORKSH]RE: 41, CALL LANE’ LEEDS.

Telephone : Gerrard 5070.
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RADIO NOTES AND NEWS OF THE WEEK.

Belfast’s New Land-line,

HE troubles of Belfast caused by a .
noisy land-line are now to - be
abolished, and 2 B E’s new land-line

should place the Ulster station on an
cquality with "the other distant main
stations as regards communication with
London. The special line will probably
be in use by the time this issue of “ P.W.”
appears on the bookstalls.

* * L

Some Set !

‘N?HAT is supposed to be the world’s
finest radio receiver has just been
“presented to President Cooliige by

a local telephone company in Washington.

It is a five-valve neutrodyne circuit, en-

closed in a mabogany cabinet which can

be used as a writing-desk. All the exposed
metal parts are heavily gold-plated, and the
panel is inlaid and engraved with gold.

# * *
Those Licences !

HAPPEXNED to be in the House re-
cently when the Postmaster-General,
replying to Commander Kenworthy,

announced that the
Government intends to
introduce a Bill in
February which will
definc more clearly
the position with re-
gard to the application
of the Wireless Tele-
graph Act to broad-
casting.

Whatever may be
said about Mr. Ford's
agitation against the
control of Wireless by
the Post Office, I
doubt if we should
have had a 'definite
promise of a Bill if he
had not thrown down
the gauntlet to the
PM.G.

“Het " for * Hat.”

THE British Empire
Shakespeare
Society has play-

ed.a very subtle card

SIHIUHTHEENE R HI e

The Multidyne

Very shortly * Popular Wireless ** will
commence a new series of arlicles on
the * Multidyne >’ —a new receiver of the
greateat interest to every amateur and
experimenter.

The ** Multidyne >’ is the easiest and
best experimental set ever devised.

Hamuhinmg

[N ITH T

\
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G. B. S.

“ (MNE of the very best announcers that
we ever had was Mr. G.'B. Shaw,”
says the B.B.C. But remembering

my own efforts to *“ draw >’ G. B. S. for the

benefit of “ P.W.” readers, I am inclined
to think that his silence is even more re-
markable than his speech.

New Swiss Station.
NEW Swiss broadcasting station is
now on the air at’ Dubendorf, near
Zurich. It has been allotted . the

call-sign HBK, and is testing out ona
wave-length of 1980 metres,

in crowding-in to hear the more famous
professors will no longer limit the lectures
to a small audience. ‘

ol S *

Fast Fashions.
THE wireless transmission of pictures
. has already been taken advantage of
to let New York see the latest Paris
fashions. Pictures were received in Ameriga
from Radio House, London, which a few
hours before had been in Paris, and which
crossed the Channel by aeroplane, and the
Atlantic by wireless.

* e *

Swansea’s Record.

THE new relay station at Swansea has
already one record to its credit—

its programme is the most varied
one in the country. Listeners at 5§ S X
will have to learn to recognise not only the
voices of their own station’s Unecles, but
also those of Cardiff and of London, for
each of these two stations provides fhe
Swansea programme on three days a week.

ES * *

$.S. * Leviathan.”

EADERS who have
listened-in to the
concerts  trans-
mitted by the U.S.
liner, ° Leviathan,”
whilst the vessel is at
sea, will be interested
to know that the.whole
of the ships wireless
equipment -is of the
most up-to-date type
afloat. A 6 kw: West-
ern Electric transmitter
is used, and in addition
there is a-2 kw. spark
set, an emergency set,
and a great variétvy of
receivers and amplifiers.

* * %t

Radio Rum-Running.
UM-RUNXNERS of
America have re-
cently organised
a broadcasting station
giving regular  pro-
grammes with all the

‘against the British' usual ‘features, includ-
Broadcast-ing _Oom- The sitting-room on the s.s. * Mulbera,’” used by the Duke and Duchess of York. e _bed-tune stories.
pany, by the state- It is, thought thut

ment that the voices of certain “ uncles ”
are “ affected’ and * irritating.” A few of
them say * het” for hat” and * Indyah
for “India,” according to the B.E.S.S,
but the B.B.C. are quite right in supposing
that if Shakespeare himself were able
to talk to the public it is probable that
nobody would understand much of what he

said. :

Brozadcasting Sorhbonne Lectures.

HE Schoo! of Posts station, Paris, has
created a bold precedent in broad-
casting the famous Sorbonne lec-

tures. At certain pre-arranged times on
Mondays, Wendesdays, and Thursdays
the actual lectures given to students in the
class rooms will be broadeast, and the fact
that there was always a certain difficulty

whilst reciting fairy tales certain words
are introduced in a pre-arranged order so
as to form a code which informs the
boot-leggers where shipments are to be
made, and the quantity of spirit which is
to be sent. So if Chelmsford’s call-sign
gets mixed up in it, somebody will be
wondering who ordered 5 barrels of X. X.
{Continued on puge 1072.)
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NOTES AND NEWS,

(Continued from page 1071.)

Bolshevist Broadeasting.

HEAR that the Soviet stations are

getting " quite active, and I shall be

glad to hear particulars from any
Northern readers who can tune in short-
wave Russian broadcasting. Moscow is now
sending a special Esperanto programme on
the last day of every month, on a wave-
length of 3,200 metres.

3 B L3
South African Record.
JOHANNESBURG has been picked up

in France, but, so far as I know, no
British listener has succeeded in
tuning in to J B. The short-wave South

MR. PERCY PITT,
Musical Director of the B.B.C.

African tests which Poldhu has been
rarrying out with Milnertown are continuing
at intervals, but on a lower wave-length,
that used now being in the neighbourhood
of 60 or 65 metres.
* * *

Talks on Engineering.

R. A. 8. E. ACKERMANN, B.Sec.

(Engineering), who has been announced

to give a series of seven talks on
“ Fallacies in Engineering and Science
from 2L O in the New Year (beginning on
January 13th), is the author of * Popular
Fallacies.” The B.B.C.’s Director of Eduea-
tion tells me that he feels that engineering
topics have heen rather neglected over the
microphone up to the present, and that
a great many listeners have asked for
technical-but-not-wireless talks of late.

* * *®
Breslau’s Brain Wave.

THE -Breslau station has lately been
testing out an ingenious idea, by
trying the effect of broadcast .music
workers. Not only are
special lunch-hour pregrammes given, but
by means of loud speakers experiments are
being conducted with a view to seeing if the
output of workers doing mechanical duties
can be accelerated by suitable tunes! The
B.B.C. are not contemplating following this
example.

Popular Wireless-and 'Wireiess Reviezb, January 3rd, 1925.

Dublin Calling.
MYSTERIOUS broadeasting has recently
been carried out in the neighbourhood
of Dublin, generally after 11 p.m.,
when the B.B.C. stations have closed down.
‘ Hello, everybody, Dublin calling!” is
usually the first announcement, and then
news, etc., is given out on a wave-length
of 480 metres. On one occasion the speaker
apologised for not sending out a programme
in the daytime, but pointed out that his
aerial had to be taken down in daylight, as
the authorities are trying to locate him.

sk #* *

A Year’s Work.

FRENCH amateur has recently been

going through his log for the past

twelve months, and he finds that he has
heard amatears from dozens of different
countries all over the world. He has listened
to U.S.A. amateurs over 2,000 times, but he
only reports 76 English transmissions.
Amongst the countries received were
Mexico, Japan, Cuba, Hawaii, and New
Zealand.

* # *

The Gramophone Pirate.

HE super-radio pirate has now appeared
in the person of the man who not only
listens in without paying a licence fee,
but who makes records of the voices of
famous singers when they appear before the
microphone. He can sell such pirated
music much cheaper than the gramophone
company, who have to pay a big fee to the
artiste for hisservices; butso farthe activities
of this form of pirate have not caused
anybody annoyance, and probably he only
exists in the 1magination of some of the

B.B.C.’s more . viralent critics.

* % *

Broadcasting Brain-waves,

HALL we ever be able to broadcast a
Thought ? Recent experiments be-
tween Lord Balfour and Professor

Gilbert Murray have thrown into prominence
the idea that thought is in many ways akin
to wireless, and it may be accounted for
by the disturbance of the ether around us,
and by the formation of a kind of ether wave
motion. If the B.B.C. ever attempted
to broadcast * thought” programmes to
“ listeners,” the latter will automatically
become  thinkers,” and it is to be hoped
that the B.B.C. will know exactly what it is
they are thinking.

* * *

Wild Fowl and Wireless.

I HEAR that the B.B.C. is shortly sending
engineers with a portable transmitter
and an expert naturalist.up the River

Alde, in Suffolk, late at night.

According to the ¢ Daily Mail ” the cries
of several wild fowl will be broadcast,
a description being given of their habits.
At the end of half an hour a blank cartridge
will be fired, when the air will be filled with
the cries of thousands of birds, presenting a
very good winter contrast to the broad-

-casting of the nightingale.

* £l *

A New_Ycar’s Alteration.

EROM to-day the restriction on foreign
components used in wireless sets has
been withdrawn, and there is now no
legal obligation to employ parts of British
manufacture when making a set. But
broadecasting was set on its feet by member-

firms of the British Broadcasting Company,

and these firms will still continue to turn out

their sets marked with the B.B.C. stamp.

This will be a guarantee to listeners that

all the parts were manufactured in this

country, and will serve to distinguish them
from the imported sets which will scon be
on the market.

Savoy Musie.

AN American company, Harms In.
corporated, recently applied to Mr.
Justice Eve, in the Chancery Divi-

sion, for an injunction to restrain the

broadcasting of ‘“Tea for Two” and

=

" “1 Want to Be Happy ” from the Savoy

Hotel. It was stated that the play “ No—
No, Nanette” was due for production in
London, and its eyes, so to speak, were

ST T T T T H TR

SHORT WAVES.

= ....It isn’t right that the Post Office—or any
Government Department—should impose 2
= tax of doubtful legality, collecting it from thoze
= fool enough fo pay, and leaving the others free,
= In such circumstances meanness i3 its own
= reward. . . . . The Post Office must treat all
alike. And the sooner it puts itself in such a
position that it can not only insist on the
licence, but can exact penalties for evacion, the
better,—* Sbetlield Da‘ily Telcgaph."

We hear reports of a crime-wave, and a
daily paper remarks that *‘ inodern criminals
are making constant usec of wireless telephony.”
It would be interesting to know what crime-
wave length thgy are ui,ing.—"‘Puuch."

. ... The divine arts of muslc and musical
specch are never more diving than when they
soothe and cheer and heal the broken, the weary,
the frightened and the sleepless, and wlireless
can bring them to the neediest ears.—Dr. C
W. Saleeby, wr‘iting iu‘the e Ilaily News,”

Hinamnmssmnnum

. .. . Something had been doune (hy broadeast-
ing), for instance, in endeavouring to establish
arelation with children and give to the world the
sort of thing that the children liked.

That idea might be extended considerably,
‘We might have an hour devoted to politicians,
in which the simple rules of their trade might
be expounded, and the possibility of conduct-
ing it in an honourablo manner explained in
simple words.—}!r. G. IS Chest:rtcn.

THIS WEEK'S QUERY.
° 1 have a basket, but what is the best way
to make a large pancake ? >’

(L T T L e T LR T LT N RO LN LTI TS LLEAAT RIS

e e e T T

being picked out by the playing of the
two pieces by the Savoy bands.
* * B3
Manchester’s Move.
ANCHESTER’S new broadcasting
quarters in the Parsonage are much
larger than the accommodation for-
merly provided in Dickinson Street. The
convenience of having two studios should
obviate those irritating little delays and
“Two minutes, please!” which are neces-
sary with limited space. One interesting
difference is that the Dickinson Street
studio was at the top of a four-storeyed
building, but the new ones are below ground-
level.
* * i

Sea-Gulls Next.
AN interesting suggestion’ which has

followed on the B.B.C.’s proposal
) to broadcast the cries of wild fowl
from Suffolk is that a microphone should
be teken to Ailsa Craig, in Scotland. This
is a famous resort and homing-ground for
gulls, and I believe the B.B.C. would find
no technical . difficulties in the scheme,
whilst it should certainly prove an uncom-
mon ‘““turn” at the microphone.

ARIEL.
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The receiver described in the following article has several advantages over the usual stereotyped crystal set, as the
expenmentez; can, with its aid, try out many different types and patterns of crystal detectors.

t
¢

HOW TO MAKE

A CRYSTAL SET OF PRACTICAL DESIGN.

By J. F. CORRIGAN, M.Sc., ALC.

HE crystal set which is to be described
in this article possesses several advan-
tages over the general run of receivers

of this nature. These advantages lie chiefly
in its extreme adaptability, a property
which it is very desirable for a radio set to
exhibit at the present day.

Fig. 1. The completed set.

The receiver described below makes an
interesting piece of apparatus for the
experimenter’s use. By its aid almost any
‘number of different types and patterns of
erystal detectors may be tried out with the
same standard receiver, and also different
tyvpes of tuning may be employed with the
same detector.

This is a very obvious advantage to those
experimenters who wish to try the effects
of different varieties of tuning on the recep-

tion produced by the same crystal contact
or combination. |

The erystal receiver as a whole also pro-
vides for the easy addition of H.F. and L.F.
amplification, and, at the same time at

which these are employved, the tuning and-

the detecting portions of the set can be
altered in nature.
A glance at the illus-
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In the set depicted there are included
three separate crystal detectors and also a
pair of smaller terminals, to which may be
attached a further detector if required. The
detectors provided on the standard instru-
ment consist of an ordinary micro-adjust-
ment perikon detector, an enclosed detector,
and also one of the ordinary rough and

tration, Fig. 1, which
indicates the compact T%
appearance of the Y
finished  crystal re-
ceiver when contained
in a suitable dust-
proof cabinet, will in-
dicate to the rcader.the -
lay-out of the panel.

This lay-out is some- ‘
what . arbitrary, and

therefore no dimen- ¥
sions arc given, for
the amateur who un-
dertakes the construe-
tion of such a set will
have special purposes
of his own to fulfil. and
therefore he will be
inclined to design the

lay-out of the compon-
ents on the panel ac- )
cording to his own particular fancies and
needs. p

Nevertheless, it will be seen from Fig. 1,
and also from Fig. 2, which is a photograph
of the back of the panel, that the crystal

‘set may conveniently be divided up into.

two units, a tuning unit and a detecting
unit,
A Detector Selecting Switch.

The tuning unit employs on ordinary one-
hole fixing variometer of a standard pattern
such as may readily be purchased from any
firm of radio dealers, or which may be made
at home without much difficulty. A loading
coil is provided in the
cirenit for the purpose

SPOINT CONZACT ARM

LXTRA DETECTOR TERMINALS

of increasing the wave-
length of the receiver.
This loading coil, of
course, may be omitted

A\

T~
LOADING COIL

from the receiver if
desired.

Refercnce to the
illustrations will show
that two pairs of ter-

¥

——»
BLANKSTUD

minals are provided on
opposite sides of the
panel near to the vario-
meter dial, and that
these are provided with

CONNECTING STRAPS

THEORETICAL CIRCUIT DIAGRAM F163.

suitable brass straps
in order to complete
the circuit of the in-

strument.

Fig. 2. Showing the back of panel wiring. 7

ready cat’s-whisker type. To the small
detector terminals may be attached any
sort of improvised or experimental recti-
fying device, this being a very convenient
method of providing for the inclusion in the
circuit of such articles which are not in-
tended to be used regularly or to be per-
manently attached to the receiver.

The selection of the detector to be used
in the ecircuit is made by a contact arm
which rotates over a number of copper or
brass contact studs. This detector selection
arm must be of the very best design and
construction. It must rotate faultlessly
and evenly over the contact studs, and
the wire connection to the underside of the
arm should, whenever possible, be firmly
soldered, and not merely placed between
two washers.

Careful Workmanship Necessary. ;

The construction of this detector selec-
tioni arm is worth paying serious attention
to, for if any loose or uneven contacts occur
at that part of the circuit the reception from
the set as a whole will be generally unsatis-
factory.

It will be noticed in the illustration that
one of the contact studs has no wire con-
nection to it. This serves as a blank, and,
although it is not necessary, its inclusion
in the receiver is often very convenient.

The ’phone terminals of the set are
arranged in series, a brass strap shorting

(Continued on page 107t.)
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A CRYSTAL SET OF
PRACTICAL DESIGN

(Continued from page 1073.)

one pair when it is not required. A tele-
phone condenser (about "002 mfd. capacity)
is placed across the first and fourth ter-
minal. This, again, is not essential, but,
generally speaking, more satisfactory re-
sults are obtained with it than without it.

Valve Amplification.

It will be observed that the pairs of *phone
terminals arc placed at right angles to each

Popul;lr Wireless and Wireless Review, January 3rd, 1925.

current will enter the set via the ordinary
aerial terminal. It will be tuned by the
variometer, amplified at radio-frequency,
and then passed along to the rectifying
portion of the circuit.

The H.F. amplifier, like the L.F. one, can
be placed in a cabinet which is uniform in
appearance with the one which contains
the crystal set proper, and therefore if the
three cabinets are arranged alongside one
another an extremely compact and neat
appearance will be presented by the receiv-
ing apparatus.

_ The above crystal set, therefore, is well
worthy of construction by the seriously
minded aniateur. No startling claims are
made for the reception

O Crys/al Cup. @ Cryslal Con/cl.

1 £XTRA DETECTOR TERMINALS

BLANK

Q @ ST |

<002

I i

~  FI6.4 WIRING OF PANEL

other. This arrangement is of very great
convenience when L.F. amplification is
added to the circuit, for in this event the
cabinet containing the L.F. amplifier may
be placed alongside the set and its input
terminals connected to the pair of terminals
at the side of the crystal set, the brass strap,
of course, under these conditions, being
placed across -the terminals on the front
- edge of the panel. Thus the amplifying
unit may be placed in a cabinet which is
uniform in appearance with that of the cry-
stal set, and the two cabinets may be placed
alongside each other. This arrangement
provides for neatness and economy of space.
If the tuning of the set is required to be
altered, the two brass straps which connect
the opposite pairs of terminals near to the
variometer knob are removed, and the tuner
which it is desired to use is connected to the
two opposite terminals which are nearest to
the detector unit.

That is to say, suppose the standard
variometer tuning which is included in the
cabinet was to be omitted and a loose-
coupled tuner used in its place. In this
event, the leads from the secondary coil of
the loose coupler would be connected to the
two opposite terminals which are nearest
to the detector unit of the set, the aerial and
earth, of course, being attached to the
primary coil of the loose coupler.

H.F. amplification is added to the set by
removing the two opposite brass straps and
by connecting the output terminals of the
H_.F. amplifier to the two opposite terminals
which are nearest to the detecting unit of
the receiver, the input terminals of the
amplifier being attached to the opposite
pair of terminals on the crystal set nearest
to the loading coil. And, of course, the

aerial and the earth are connected to their.

usual terminals on the crystal receiver.
Thus, under these conditions, the aerial

® Termmndls. which it produces, but,
if carefully construct-

BRASSESTRAP ed, it will produce sig-
nals which are really

A strong and clear up to

q ranges of twelve to

r—l LOAOING fifteen miles {rom a

| .|. con main broadcasting

| —.) station.  Using the
@] H.F. amplification the

' | distance of reception
is, of course, propor-

l_ _J tionately increased ;
and with one stage

VARIOMETER of L.F. amplification
oS -® £ loud-speaker work is
[ 1 1 possible withén ranlgles

A of four or five miles
Pihes STRAS from a B.B.C. station.
The set is chiefly de-

signed for service and

adaptability. It gives consistently good

results, and by its us: a large variety of
“ gtraight * eircuits may easily be tried out.
Four Variations.

To sum up, it may be stated that the set
provides for :

1. Variation of tuning device.

2. Variation of rectifying contacts and
combinations. i

3. Addition of L.F. amplification.

4. Addition of H.F. amplification.

And, of course, in addition to the above
provisions, they may all be combined so
that the number of different circuits con-
taining varying tuning and rectifying
devices which can be obtained by means
of the set is considerably large.

AN INTERESTING "SUPER"
By H. V. BERRY.

B e i b

HE circuit herein described was

developed by the writer whilst

experimenting with an indoor aerial.
The main advantage is its extraordinary

- >

selectivity, whilst its range of reception is
far greater than that of an ordinary single-
valve reaction receiver. On it the following
stations have been received at fair strength :
London, Cardiff, Birmingham, Manchester,
Aberdeen, Newcastle and Bournemouth
(B.B.C. stations). Several continental
stations have also been received, three of
these were Hamburg, Berlin and Breslau.
The receiver is situated some 25 miles
inland from 6 B M, and the writer thinks
that this will be admitted to be a fair
“bag” for one valve.

- WINDOW cax?ri/mkoo

o =]

O

\

AERIAL 9
TORECEIVER
WINDOW CURTAN ROD -~

FIG.2.

With reference to the selectivity men-
tioned above. This is so great that a vernier
must be fitted and thi§ vernier should not
be an attachment but a separate condenser
having a capacity not exceeding -0001. A
separate condenser should be used, as this
is less liable to hand-capacity effects.

Novel Aerial.

The circuit is shown in Fig. 1. Tt will be
seen that the aerial has both ends connected
to the receiver in the same way as a frame
aerial is connected. The A.T.C. (0005 max.)
is in series-with the aerial and A T.I., whilst
the earth is connected to the aerial side of the
A.T.C. and not to what is called the ““ earth
terminal.” The variable grid leak should be
a good one, such as Watmel or Lissen. The
writer uses the former. The grid condenser
should have a capacity between -00025 and
-0007, or more, according to the valve in use.

Although not shown in Fig. 1, a five-plate
condenser across the reaction coil will help
to control reaction if properly handled, but
if not it will merely cause oscillation.

The writer strongly advises the use of
basket coils for inductances, as these are
not only cheap but very efficient.

F16./

For maximum signal
strength the reaction
coil should be tuned to

=

N ||

the same wave-length
as the aerial coil, but
this makes the re-
ceiver very prone to
oscillation.

Fig. 2 shows the aerial

g B

|

used by the writer. The
wire used is 4 n.m. igni-
tion flex, the rubber
covering of the wire
being the only insulator
used, the total length

being 43 feet.
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How to get best results from your new. set at the lowest possible cost.
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THE ECONOMICAL CONSTRUCTION
OF WIRELESS RECEIVING SETS.

D D L

THE guestion of economy in construction
is an important one to the vast

majority of wireless amateurs, and
the writer is aware, from his own sad
experience, of the limitations imposed on
the enthusiast by lack of financial re-
sources. It is hoped that the practical
hints which are about to be given will
assist the amateur who is copsidering the

A %
T «0002
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0005
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RECOMMENOED
E &SISTEN OFAFRUAL
TUNING.

fed

v

construction of a new receiver to build
a really good set with a minimum of ex-
penditure.

It must be understood that these remarks
arc intended for those who have no inclina-
tion to experiment, and who wish to build
a * permanent ”’ form of set, which will give
consistently good results. It is difticult to
give advice to the experimenter, for the cost
in his case is limited solely by the range of
experimental work which is to be covered.

Quality of Compornents,

One obvious method of reducing the cost
is to use the cheapest possible components
throughout, but this is a practice which
cannot be generally recommended, for the
results obtained -from a receiver built on
these lines will usnally give rise to dis-
satisfacticn with consequent replacement of
the parts by those of better quality. It does
not necessarily follow that the most expen-

sive components ave the best, but it can be
definitely stated at the outset that to pur-
chase really good components from reliable
manufacturers is usually a very rcal economy
if best results are looked for.

Another method of reducing the cost of
apparatus is for the constructor to build as
much as possible in his own workshop.
Within limits, this is a method of procedure
which can be recommended, so long as the
constructor does not attempt work which
is beyond his ability. For example, the
most progressive of radio manufacturers-are
unable to produce low-frequency trans-
formers which are absolutely satisfactory
from the point of view of distortionless
amplification, and it is not to be expected
that the non-technical amateur will find
this within his capacity. It is, therefore,
recommended that these and similar items
should be purchased, but such items as
high-frequency transformers, coils, and
fixed condensers can be made cheaply and
efficiently.

Repeated warnings have appeared in this
journal with regard to faulty fixed con-
densers, but these items are of such im-
portance and cause so much trouble that
stress is again laid on the fact that all fixed
condensers should be of good quality.

Question of Design.

It will be apparent that the problem of pro-
duction of the best possible article at the
lowest possible price is one which confronts
the radio manufacturer as well as the
amateur constructor, for in order to succeed
he is forced to place receivers-on the market
which will compare favourably, in quality
and in price, with those of his competitors.

The amateur usually attacks the problem
in a more or less haphazard manner, but the
manufacturer is wise enough to realise that
the only way to arrive at a satisfactory
solution of the problem is by giving very
careful thought and consideration to the
design of receivers which he builds.

N\

In most cases, therefore, a special staft
is employed which deals solely with design
and research work, this involving the ex-
penditure of large sums of money, which is
found to be justified by the improvement
in results and reduction in price which are
produced. From this the thoughtful ama-
teur will learn a useful lesson, and will
realise that it is well worth while to devote
considerable forethought to problems of
design before construction is embarked
upon.

The first step in the process of design is
to decide on a circuit diagram which will
give the results desired, using a minimum
amount of apparatus, and this should be
done with extreme care.

Valve Detectors Preferable.

It is obviously impossible to give a definite
circuit which will be satisfactory in all cases,
for the requirements of individual con-
structors vary widely. The most that can
be done is to enumerate a few general con-
clusions to which the writer’s experience
has led him, and to point out the pitfalls
which await the unwary.

Firstly, the great thing to strive for is
simplicity, for a complicated circuit diagram
invariably leads to a set which is difficult

-to build and difficult to handlec.

The number of adjustments which must
be carried out to tune the receiver to any
given wave-length should be reduced to a
minimum, and no adjustable component
should be incorporated unless essential.
For example, the writer is opposed to the
use of variable grid leaks and grid conden-
sers except in special cases. If the operator
is “a ‘“strong silent man,” who, having

.determined on the best adjustment for these

items, will leave them alone for good and
all, they no doubt serve a useful purpose,

but in the majority of cases they will

merely provide additional exercise in the
process of ““knob tiwisting.”
(Continued on pagze 1076.)
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The same argument may be urged against
- the use of crystal detectors in valve eircuits,
and unless a dual amplification circuit is used
the valve detector is to be preferred on the
grounds of simplicity and consistency in
results.

For straight circuits a grid condenser of

Popular Wireless and Wireless Review, January 3rd, 1925.

series condenser will, of course, be used for
reception of waves below about 500 metres.

It is a surprising fact that many amateurs
who introduce every available gadget into
their receivers, often neglect to incorporate
those simple refinements which cost next
to nothing, and which make a vast difference
to the results obtainable. The vast majority
of receivers employ only one high-tension
lead which supplies the anode voltage to
each of the valves. It is a very simple
matter to provide a separate H.T. tapping
for each valve, and the results obtained
will be considerably improved, for high-
frequency and detecting valves require a
much lower anode voltage than is necessary
for the efficient working of low-frequency
amplifiers.

Again, in many

A
SN
SHEWING ARRANGEMENT OF THE APPARATYS. F16.3.

cases no provision
is made for a grid
biasing battery in
the case of low-fre-
quency valves, while
this item makes an
enormous difference
to the strength and

E}{fgﬁ[r_s quality of received
signals, It is also

LE advisable to connect
TRANSFORMER a large fixed con-

denser of about one
miecrofarad capacity
acrass the high-
tension battery con.
nections to the low-
frequency valves.

Fig. 2 shows a
four - valve circuit
which is arranged on
the principles stated

in this article, which

0003 mfd., in conjunction with a leak of 2
megohms, will always give good -results, if
the filament and plate voltages are suitably
adjusted.

Unnecessary Complication,

It may be advisable to say a few words
with regard to the many ‘“super” circuits
which are so well known at the present
day. Many of these are capable of giving
almost incredible results in skilled hands,
but they are for the most part dependent on
very fine adjustments for their efficient
working, and while the results obtainable
may tempt the inexperienced, they cannot
be recommended for the non-experimenter.
These remarks do not apply te many dual
amplification circuits which are in use at
the present time, which are capable of
excellent results even in inexperienced
hands. Nevertheless, in no case should
more than one valve be used as a dual
amplifier, and if more than three valves
are to be used, nothing is gained by em-
ploying dual amplification at all.

Many receivers are unnecessarily com-
plicated by the employment of coupled
perial circuits. The arrangement shown in
Fig. 1 is capable of giving just as- good
amplification and selectivity as a double
circuit tuner, and will be much easier to
adjust, in addition to saving half the appara-
tus. It will be seen that a fixed coilisused,
across which is connected a variable con-
denser of 0005 mfd. capacity. Two
aerial terminals are provided, one of which
introduces a fixed condenser of 0002 mfd.
in series with the aerial circuit. The

shows how the items
mentioned are applied.

It will be noticed that two extra terminals
and a crystal detector are provided, which
make it possible to use the set as a plain
crystal set for reception of the local station.
It will also be seen that no filament rheo-
stats are provided onthe low-frequency
valves. These are not necessary from, the
point of view of operation, and when four
valves are in circuit the current saving
effected by their use is negligible.

A single pole switeh
is provided to bhreak

game method of construction can be applied
with suitable variations to other receivers.

The front panel is of wood, well coated
with shellac varnish, only two narrow strips
of ebonite being employed.

O
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t BROADCASTING FROM |
% BELGRADE.
*

*

MODERN radio broadcasting station

has been in operation since May 1,

1924, at Rakovitza, near Belgrade,
Yugo-Slavia.

The station was built by the *“ Radio-Com-
pagnie Generale sans-Fil,” with expenses
equally shared between the government
and the company. Gross returns to the
proportion of 30 per cent., and net profits
to the proportion of 20 per cent., will be paid
to the government.

The concession was given for a period of
30 years, at the end of which the station will
become State property. The State like-
wise has the right to buy up the property

.at the end of ten years if it so desires.

Quick Work.

The technical personnel and the -em-
ployees are hired by the company. The
technical installation, the tall aerials, the
motor sheds and the broadeasting appara-
tus are all in Rakovitza.

Two motors are used and develop 25 kilo-
watts, and besides these there is a small
station with motors developing 2 kilowatts.
Radiograms are sent out from Rakovitza,
while the Belgrade Radio-telephone Broad-
casting Station, as the central office is
known, receives the messages for London,
Vienna, Prague, Bern, and Beirut. The
wave-length is 1,650 metres. Answers are
received from London by radio within two
hours of sending, and the cost is no more
expensive than that of ordinary telegrams.

the low-tension eir- @

cuit. A

Cabinet Design.

The problem in
cabinet design .is to
produce a compact N
arrangement, which at
the same timne provides
ample spacing of com-
ponents, using a mini-
mum of ebonite, and -
keeping the woodwork 7
simple. This again
will vary according to

individual require-

ments, depending on
the external appear-
ance which is desired.
. Figs 3 and 4 show a
cabinet design for the
four-valve circuit pre-

1
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viously described.

[
T
These figures are self- PLAN VIEW OF RECEIVER REMOVED FROM CABINET, Fi6 4-

explanatory, and the
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HOW TO OPERATE YOUR NEW SET.

CLEAR INSTRUCTIONS FOR THE NON-TECHNICAL READER.

D e R

(‘().\'FRONTED for the first time-by a
i glittering assembly of black knobs,

brass terminals and mysterious-
looking “‘controls,” the new owner of
wireless receiving equipment may be
forgiven if he asks himself © What do 1
do 7 In ninety-nine cases out. of 3 hundred
he will ask nobody else, even if knowledge-
able ones are available, for the average
Englishman prides himself that he can
conquer unknown worlds without recruiting
outside assistance.

Now this is all very well, and it may be
granted that wireless sets can be made _to
work, and work very well, even by those
who go no farther into the depths of the

science than to gain an experience of mere

““ knob twisting,” but this experience often
proves costly, and no end of damage can be
done both fo the actual cqmpment and to
other listeners’ reception, .as I shall later on
show, if this knob or that knob be twisted
carelessly, or if the various wires are not
connected up correctly.

First Considerations.

Operating a wireless set, be it simply a
crystal receiver or an elaborate valve set,
is an art, and, like singing, an art in which
few excel but all can indulge. Therefore
in this article I intend to discuss the
“notes ”’ on the wireless * scale,” so that
all may at least learn the first prineiples
of practical radio and get in “tune”
without unduly harrowing others’ ears.
The more advanced rcader of ©“ P.W.” will
not, I fear, find much in it to interest him,
but I am sure he will know soimeore to whom
it should appeal.

A crystal set is more or less “ focl-proof,”
and the above remarks haidly apply to it,
because under average conditions little

damage can result, however carelessly it be:

handled. A number of makes of this type
of receiver are accompame(f with explmlt

‘By G. V. DOWDING, Grad.lL.E.E.

(Technical Editor, “ Popular Wireless.”’)
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capable of tuning to what is known as the
wave-length of "the broadcasting station

‘(this bears no relation to ordinary lineal

measurements), and, secondly, it must be
hrought into operation within receptive
range of the broadeasting station. A erystal
set is reckoned to be good for four miles

* from a relay station such as Leeds, Liver-

pool, Plymouth; ete. ; 20 miles from a main
station such as 2 L O, 5IT, 27ZY, etc,
and 100 miles from the high power station
5 X X, butronly if an efficient outdoor aerial
be used.

he **P.W.” Set as constrncted by Mr. M. Hirst, 283, Primrose Road, Bootle, Liverpool.

instructions, and I could quote several
cxamples, but this commendable practice is
more the cxeception than the rule.

Primarily, there are two essential con-

ditions that must obtain before good
reception results, firstly, the set must be

A rear view of the same receiver, which, as will be seen, is on the American system,

By efficient is meant that it must be
fairly high, say at least 30 ft. or so at one
or both ends, well insulated and not
*“ sereened ”’ by high buildings or trees.

Taking it for granted that the owner of
the new set has erected his aerial and taken
an earth lead to the water pipe or to a piece
of metal buried in the ground, and that he
is aware of the instrument’s capabilities and
limitations, let hiin connect it up carefully,
making sure that the acrial lead-in is
attached to the terminal marked ‘Aerial ”
(or it may be just an “A "), and the earth
lead to the terminal marked “E,” or
“ Earth.”

Handling a Crystal Set.

He should, of course, make certain that the
ends of these two wires are nice and bright,
and that there is no lacquer on those points
of the terminals which will come into
contact with the wires—if there is, it must
be scraped off with & penknife. If it is a
crystal set he then attaches the telephone
receivers to their terminals and proceeds
to ““ tune in.”

As he is no wireless expert his set will not
be of an experimental nature, and he will
be faced with but one, or at most two, tuning
controls. These might take the shape of
black knobs fixed to revolving graduatec,
scales, or switches with a number of contacg
points, or a small handle which can he
pulled up or down or in or out.

Whatever it is, it should be moved gently

(Continued on page 1078.) :
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througbout its whole range of movement
until loudest signals are obtained with the

0

crystal detector roughly adjusted. As a

matter of fact, until the tuning has been
accomplished, it is as well to adjust the
crystal detector simultaneously. Once the
wave-length tuning has been “set” the
control or controls concerned need hardly
ever be touched. They can be left in their
best position, and whenever the set is used,
only the detector need receive attention.

Modern crystal detectors do not require
very expert handling. In most cases what
is known as a *‘ cat’s-whisker ”* is used. This
consists of a small spiral of wire which is
arranged to come into contact ‘with the
piece of crystal material. In some cases
this contact must be made very lightly
indeed to give best results, and in all cases
the surface of the crystal must be carefully
explored to discover the most * sensitive
spots.”

It should be remembered that the noise-
producing capabilities of the best of crystal
sets is distinetly limited, and the listener is-
warned against developing * scratchitis.”
The symptoms of this fell disease evince
themselves in the form of restlessness in
respect of the crystal adjustment, and can.
only be cured by the employment of will
power and mental admonitions.

Dangerous Battery Connections.

If music and speech are clear and careful
crystal adjustment or tuning variations'
fail to inerease the volume of sound, settle
down and enjoy the concert. Avoid that
raised left hand, parted lips, strained
expression attitude if you would enjoy
broadcasting and not make it a strenuous
search after just-a-little-louder signals.

The new owner of a valve set has much
more to do—he is the motorist of listencrs;
while crystal-set people are merely cyclists.
He has more controls to handle, and it is
within his power to destroy the peace of
other listeners. His responsibilities are even
greater in this latter respect than is generally
realised, and much of the background of
peculiar little squeaks and whistles which
can always be heard when listening to 4
wireless concert is due to the mishandling
of valve receivers. Furthermore, unless he
_is careful he can damage his own apparatus
very seriously.

For instance, when connecting up a
set, if the big dry battery which is known
as the * high tension ”’ be connected to the
terminals marked L.T., expensive valves
will be immediately burnt -out and
irreparably ruined. The accumulator or, if
the new “ super dull emitter” valves are
used, the 3-volt dry battery, must be
connected to the terminals marked L.T.
Note also should be taken that the con-
nections of the batteries themselves must
be made correctly, and the terminal of the
L.T. battery which is marked + or dis-
tinctly coloured red, must go to the L.T. +
terminal on the set, not to the L.T. —-.
Such points might not be important when
dealing with the front door bell, but they
are supremely important in the case of a
wireless set.

Popular Wireless and Wireless Review, January 3rd, 1925.

Never experiment with battery leads—
unless you know how to connect them up—
leave them alone until you have found out.

Now most valve sets have their controls
very clearly labelled, in fact all valve sets
manufactured by reputable firms for broad-
cast reception are ‘‘laid out,” as we
technicians say, in such 2 manner that very
little is left to speculation or chance. For
instance, that little knob or knobs marked
“fil. resis.,” or * on—off,” or “ max.—min.”
are for regulating the * light ”* of the valves.
This adjustment corresponds to that of the
crystal detector on a crystal set, except
that it is more stable and plays little part
in the actual tuning of the set.

The Use of Reaction,

It should be remembered that the valves
should always be run at their minimum
brightness, which in the case of dull emitter
valves is sometimes a very dull red indeed.
It may not be out of place to say that the
valves should be turned on, and if signals
are heard, even though the tuning con-
trols have not been accurately set, should
not be increased in brightness past that
point where the increase in signal strength

directions to trouble other listeners in quite
a considerable area and prevent them
hearing the concerts clearly.

The correct procedure in tuning a set in
after having connected everything up, is as
follows. The valves are first of all turned
on and then, with the reaction set at its
“ minimum ” adjustment, the main tuning
control is adjusted until the desired station
is heard at its loudest. The reaction is then
brought gradually in until signals increase
to the maximum point without distortion ;
as soon as distortion occurs the reaction
should be taken out, for this is the danger
point where the set begins to “ oscillate ”
and cause interference.

After the tuning and reaction have been
“set” at a not too eritical point—that is, so
that the music or speech is not just on the
verge of distorting—the valves can be turned
down as far as is possible without loss of
volume.

Later on the listener will learn how to
simultaneously adjust the tuning and
reaction and work nearer that ‘‘ danger
point,” but for the sake of others this should
not be attempted at the commencement of
his experience.

Testing receivers at the headquarfers of the Radio Broadcast Laboratory, New York.

ceases; in fact they should be turned
down again as far as they can be without
causing a diminution in that respect.
The tuning controls on a simple one-valve
set, or a set that does not employ what is
known as high-frequency amplification (of
this more anon), will bedimited to one knob
which controls the wave-length tuning, and
which will be marked “ Aerial Tuning,”
“Cond.,”  ““Aerial,” “Aer. Cond.,”
@ A.T.I.,” @ A-T.C.,” %t Iﬂd.,”
“Ind.,” or just perhaps with a graduated
scale in figures and a marking pointer, for
unfortunately such indications are by no
means standardised. By the way, grad-
uated scales with figures are merely pro-

vided so that the setting can be remem--

bered ; such figures bear no actual relation
to wave-length.

If what is known as reaction is_ em-
ployed—and most valve receivers employ
this—the knob which controls it will be
marked “ Reaction,” ** Reae,,” or * Intensi-
fier.” This is the control that above all
others must be handled carefully, as it is
capable of virtually transforming the
receiver into a transmitter, and can cause
interfering impulses to be radiated in all

If the set employs what is known as high-
frequency amplification another - control
will be furnished. This may be labelled
“ Anode Tuning,” = “ Anode,” * Anode
Condenser,” “H.F. Cond.,” or something
similar. This should be adjusted more or
less simultaneously with the main tuning
control, and should present little difficulty.

The H.T. battery will in most cases be
provided with a number of little sockets into
which small plugs arc inserted. These
should he moved from point to point after
the set is tuned in and the effect on the
signals noted.

Wave-length Tuning.

If the set has reached the new listener
minus valves, he should not purchase same’
at random, for valves vary very consider-
ably in character, and any particular valve
may not prove suitable in any particular
position in a set. It would take too long
to detail every type of valve and its char-
acteristics in this article, and the valveless
new listener will be well advised to take a
reputable wireless retailer into his confi-
dence and recruit his assistance in the matter.

{Continued on page 1115.)
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guarantee, enabling you to
retura them within 1o daxs
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Babys Choice
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o longer will it be a problem to keep- him contentedly amused
— Brandes Latched Tone” Headphones fit the tender head with
casc and comfort, and the clarity of reception they ensure will
enable him to grasp the Bed Time Stories with quick apprecia-
tion—and they are constructed to withstand his immediate

curiosity to find * where the music comes from.’ !

Tune the 4
Joblelalker

' / The Table-Talker speaks gently and most naturally to him. Heis

r able to catch the kindly inflexion of the deep friendly voices and is

enchanted. Get Brandes for the home—any good Dealer has them.
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FINE TUNING

There are three main reasons why
the “ Fulstop” variable condenser
gives fine tuning. First, as it is a
square law condenser, the stations
are spaced evenly round the dial with
wide gaps between each station,
second, because the dial is geared
two to one to the moving plates and
the dial turns completely round to
move the plates 180°; and third,
because with the “ Fulstop ” all hand
capacity. effects are completely
eliminated.

The - “ Bulstop” variable condenser
is the only one which actually
guarantees the abolition of hand
capacity.

Protected throughout the World.

-001..13/6
| *0005..11/3

-0003..10/3

S
e ‘0002.. 9/6

Stocked by miost Wiveless Dealers, but if
you have any dificulty send divect loy

J. H. NAYLOR, LTD., WIGAN.

@ CONDENSER

Popular Wireless and Wircless Review, January 3rd, 1925.

THE

“KLUTCH”

(Patented)

terminates yout
terminal troubles

Unscrew your terminals for the
fast time. Here’s the latest and
best way of attaching all external
leads to the receiver. = Just press
the lead -through the slot, ‘and it

/1
2Yd.
_eaCh is instantly gripped—firmly and
(Nf::,l;.)sd‘ reliably. Yet should the lead be
accidentally pulled, the *“Klutch”

Go to your dealer immediately releases it, obviating
today and ask any possible chance of damaging

him to show wou ¢, seceiver. Every “Klutch”
this wunique de-

vice. If he cannot terminal takes two leads, and
suﬁ)ly you, send provides larger surface contact
us his name and than any other terminal—a feature
address. of the utmost importance.

HENRY JOSEPH & CO.,LTD,,

96 & 100, Victoria Street, London, S.W.1

Telephone :
VICTORIA 12.

Telegrams :
“ JOSKIWOLF, SOWEST, LONDON.”

THE MOST EFFICIENT

VALVE HOLDER

EVER PRODUCED

The ““ MURRAY ” Valve Holder is a revolution. Scientific-
ally designed and in construction mathematically perfect
it provides absolute safety, besides being neat in appear-
ance. It has a particularly high
finish with low Self-capacity.

9

VALVE HOLDERS

is the holder par excellence. Easily
fixed, either above or below panel,
the ebonite cap serves as‘a drilling
template.

Each one is mounted on a card, with the Postage on 1 or 2, 2d.
very simple instructions necessary for fixing. 3 or mors POST FREE

From all Dealers, or in case of difficuity, write to the Paleniees,

MURRAY, SON AND CO.,

387a, HIGH ROAD, TOTTENHAM, N.17.

'Phone i— TOTTENHAM 178.

e et PP K 2t
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A GENUINE LONG RANGE

LOUD SPEAKER RECEIVER

Two Stages H.F. Amplification.
AUTOMATIC TUNING

Guaranteed Range under Average Conditions

DUODYNE III. Headphones- .. B8 3/4,000 miles.
DUODYNE V. Headphones .. =7 4/5,000 miles.
Loud Speaker .. 50 1/1,200 miles.

THE DUODYNE Long Range Recclvers will discriminate between
Radiola, Paris, and 5XX Chelmsford, or used in conjumection with a
CURTIS EJECTOR will tunein any Brondcastm.z Station at will, while
operating 1§ miles from locat Station or 200 yards from Relay Station.

A CHILD CAN TUNE IT

. Guaranteed uniform accuracy under |
‘all conditions and at all temperatures :
The DUODYNE III, (Instrument only) Panel Type £10 0 0 i

" Ty Extract from a
The DUGDYNE V. (Instrument ouly) Panet Type £18 18 0 § PAT. APP® FOR

The DUODYNE CABINET.—The Duodyne V. is also supplied in 1l . PAR N T
French Polished Oak Cabinet with folding doors, enclosed valves : AOQ(E;OPICE%REIS@,
and tuning coils. °Self-contained batterles. Instrument only, £27 N\ A

hi recent  Test -
Report—**On test, the capacities :
came out quite close enough to :
the nominal for ordinary radio

purposes, the ‘001 ¥ pominal

samples being about "00103 and :
‘00001 respectively, and the :

|

| R ) :

T AN o N N N N NSNS SN aN =\ MICA COND® n“,?,?géF 33&;%‘ az;’g'“ﬁgg‘;qu :

PETER CURTIS LTD. Sy e

d MADE IN ONE PIECE; No waX ut a negligible greater high- :

’ freqnency loss in this type than :

¥75. ROAD -+ N.W. I -
M 5 Ug : in a standard air-dielectric con-

Q 7 5 qPARBAﬂ:?REE.ﬁ" ~ 'Ph : NORTH 3112 : denser . . . An exceedingly strenuous test was applied to-one of the samples, :
» Telegrams:“PA b3 " ¢ which was actually placed in water nearly at the boiling point for the better part
\1 IN CONJUNCTION WITH of an hour. After this !flermct ﬁr%at‘limnt l:'(l»]fe conde(nixsetr show«t-dnn cmp'll)(lzmto Whlt(‘h
), did not differ materially from that shown ore, and it was still possible to get a
’ The pARAGQN RUBBER MFG CO LTD : valve to oscillate leadﬂv with this as the main tuning-capacity across the

BIRMINGHAM :

HULL.

76, Newhall Street. Central 7236.

Central §095.

E gnd -tuning indnctance.”

‘0008 to ‘000 2/6 each. Grid Condenser with cllps 2'9 ecach. (‘rld Leak 1/6 cn(h :

MANCHESTER : 312, Deansgate.

N

 BORYSTALg

A high-grade crystal of Special
Selectivity contained in dust
tight metal box with
glasstop. Aweli-made

,‘5 non - corrosive speat-
! point cat’s-whisker is
* “ jicluded in each box.

¢ IT’S QUALITY THAT DOES IT.”

Kao)

ne 116
L.M°*MICHAEL"

Fie. Cur.
2V,.02 A,

It is so sensitive that a blind man can use it.

IN CONJUNCTION WITH B .HESKETH LTD
RADIO CORNER, 179 STRAND,LONDON W.C.2.

Barclays 63y

GG

—~

IIIIIIIIIIIIIIl||II"IIlllllllllllllllllmlIIIIIIIIIIIII"II"IIII"ll"lllIIlllllIlllllllllllllllllllllllIlllllllllll’

The Topical
illusirated Sports Weekly

ALL SPORTS is the paper [or all who love

NEW ZEALAND on
a Single Valve—

A C &S DULL EMITTER OF COURSE!
THE ONLY VALVE THAT GETS
THL VUTMOST OUT OF THE ETHER.
A SAMPLE WILL CONVINCE YOU OF

/

THE  IMMENSE SUPERIORITY OF sport for sport’s sake, or for those who
1‘:{%}\ CR RV [ $F OTHER specialise in Boxing, Soccer, Rugger Tennis,

Cricket, Racing, Hockey, Billiards, Cycling. or
Athletics, etc. Buy a copy TO-DAY. Ask for—

ALL SPORTS

l LR U T T R S TR T R T L T TR TR

CRAIK & SMITH,

Phone @ Clerl:, 7346 ALLEN ST, E.C.1.

TR TR IR

GLGIER

HHHRRHEREBHHG

;
&)
i
o
i
i

EUIHIHITTS
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Wasyoursan SELECTIVITY
AmpllOIl GhI’lSJCmaS 9 ff;gf;;;:;tf The immediate result

Q.E.D. of

LOW SELF-CAPACITY

G | NOTE THE EXTRAORDINARY
No: Micro-Microfaradds. 3 L
25 | g . ‘Z LOW SELF - CAPACITY of
13 |* &8 ‘Tangent’ Tuning Coils

75 31 (The Unshrouded Coil)

{08 12% and you will realise their extreme

50 | -

200 22 SELECTIVITY AND EFFICIENCY.
20 || 22

Ask youwr dcaler for
¢ Tangent’ Coils.. Obtain
SELECTIVITY and add
30°,vohwne t6 your
present receplion,
ulso cut out your
locul stalicn.

COMPLETE SETS.
4 Couceit Coils (Nos. 2

to 75) 16/~ the set,
11 Concert Coils (Nos. 25t0500)
o 7/= thé ret.
HROUGH the unique ‘ person- Bandllog ol 107,
Lk )
ality ” of the Amplion Loud GENT & Co. Ltd., Faraday Works, LEICESTER
Speaker—a characteristic pro- ek, e
duct of the House of Graham—scores Newoastle/Tynos - Tangent Mouso,* Blackett St. Q Q

of thousands of homes enjoyed ‘an | - |

.Amplion Christmas’’—in other words— -—
"HULLO!G.Q., WILL DAY GALLING

the full delights of ‘“Beffer Radio
AS THE MOTTO SAYS: “WHERE THERE'S A WILL THERE’S A DAY.”

Reproduction.”
Was yours an AMPLION Christmas, COMPLETE RECEIVING SETS

too? If not, there are still many h '
p 3 iy appy No. 1. —Cr) stal Receiving Outfit, fitted with best Dayzite crystal detector,

hOUl‘S in store fO[‘ you in the Nevv one pair 4,000 ohms British- made Headphones, roo ft. aerial wire, 4 in- t
sulators, 9-inch lnsulated lead-in tube, 10 yds. ]eadmg in wire, one book,
Yeal', bCC.'IUSe the AMPLION When— “\Wireless at Home,” one earth chp, one aerial to earth switch,
. = . z J | Complete £3 15s, Stamped B.B.C.
ever it i1s a55001ated with a reasonably Receiving Set alone, as above, apart from outfit, £1 15s,
- 11 | The new DAYZITE Variable Condensers fitted with Alumini Y
good and properly-tuned receiving set, End Plates, and both Sets of Vanes adjustable. -001, 7.9 ; 0005,

5,8; 0003, [ 1;°0002,4/7; Vernier, 3,11 each. Postage 6d.each extra,

makes wireless reception and enter-
tainment that all may fully enjoy.

’ We have a complete range of

IGRANIC RADIO APPARATUS

Exclusive patented features have made r il always in stocks
the- AMPLION recognised the World No water-pipe handy ? 1v_ery worry? (;:-et a “CLIMAX” Earth
over as the Loud Speaker Supreme. i i

MAKE NO MISTAKE IN YOUR SELECTION. Do not keep
) LN . . wasting money on crystals of unknown rzpute.
Hilustrated folder describing all Amplion models—priced GET A CRYSTAL THAT HAS STOOD THE TEST OF T!ME.

from 25/~ post free from the Paleniees and Manufaciurers.
DAYZITE reco.
ALFRED GRAHAM & CO Sokl only boxed with Silver Cat's-whisker, 2s. 6d. cach, postage 3d.
oy extra. Makes excellent contact with Zincite for a Perikon Detector.

(E, A. GRAHAM) Copy of letter received ;—
s A d ’ w k C f P i g E 4 I Dear Sirz,—Will pou plecss send me ancthe “Da”,ﬁléenh?;lll;uﬁt;ﬂk”
. . - » A -
t. Andrew s orks, Lro ton rar ity JoL, lasi vre aust Le gen{na on jor nine mouths' weer and atill going strong.
¥y nal G rie 12 kim my ' Dayzite,' wkick 1 did, ard now I

cannol get it Lack I*a':\'mv). s0 I must hare cne far my ou:n set. I cou
rot do withou . Scnd aivag early, and obiige, AMES SJHTH

Winiiz at once for aur naly catalogus, post free by mentioning
S Peputar Wirelesa.”?

wii.i. DAY, LTD,, |
19,;.!3‘.::58?3&? EEIGESTER SQUARE, LONDON W..2

v P Rogeat 4870 Tdcgmms ‘“ Titles, Westrand, London.” |
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HOW TO BUILD

INEXPENSIVE LOUD SPEAKER.

By H. S. M. SMITH.
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TO those readers who desire the pleasure
of a loud speaker but are unable to
afford the expense of one. the follow-

ing description of a home-made loud speaker
which gives surprisingly good results, and

hole must be drilled, as shown by the dotted
line in Fig. 1 (B).

Next cut two dises of the 4 in. sheet
brass, so that they just fit inside the ear-
caps, scribe the centre hole in cap with a

sharp nail or pencil and cut

out hole. This can be done by
hammer and nail round the
inside of the line and finished
with the file and emery. Cut
with hacksaw two pieces of the
I in. brass tubing each 1} in.
long. finish off edges and insert
flush in hole in dise and solder
neatly. file away all surplus
solder. We now have two discs
which will fit into each earcap,
Fig. 2.

Shaping the Trumpet.

The Y tube is our next
objective. Cut 8 in. of { in.
tubing in half (diagonally) as
in Fig. 3, finish with emery and
reverse one piece so that it

The home made loud speaker complete with stand.

at the same time is not expensive to con-
struct, may be of interest.

A’knovwledge of soldering is necessary and
the only other requirements are: A small
file and hack saw; a piece of ;% in. sheet
brass-about 4} in. X 7 in.; 18 in. of very
thin brass tubing, % in. dia. outside;
6 in. of very thin brass tubing % in. dia.
outside ; a strip 10 in, long of brass, 3 . x}
in. : a wooden base, two terminals, screws,
and emery paper and finally the trumpet.

The Earpiece Adaptor.

As will be seen from the first photo, the
instrument is really a pair of ordinary head-
phones adapted to a trumpet by means of
a Y-shaped tube, but a special feature is
that the ’phones can readily be detached
and reconverted to the original headset for
use on distance work. Thus for a few

FLANGE = el _—l
SLIGHTLY

CURVED |
INWARDS = -

4 fFl6.2
7

iz - £

SAWCUT —>7  £1G. 3.

shillings above the price of the 'phones one
Las a really efficient loud speaker for the
loeal station and also the headset for range.

'or purposes of comparison, a 12 in. rule is
inicluded in one photograph.

The first step is with the ’phones ; if the
earcaps have the usual one large eentre hole,
a8 in Fig. 1 (A), all well and good. (The
writer uses Brunet ’phones), but if not a

forms a V, and solder carefully
all round.

Enter the point of the V.into a piece of
% in. tubing 1} in. long, seribe round and
cut off point, finish with file and emery until
both pieces fit flush, then solder. Our Y
piece is made.

We now come to the trumpet. The
writer obtained his from a marine store
and rubbish dealer for 1s. 6d., and it is an
aluminium phonograph trum-

parts and mount the instrument on to its
stand. This latter is a matter of taste, and
no doubt many readers could do better than
the writer, whose mount is the brass strip
10 in. long, 1'in. X} in., drilled at éath end

W

with a nail to take the pillar terminals and
bent to the shape of a “ flat ”’ horseshoe, as
in Fig. 5, soldered to another piece of  in.
tubing, 3} in. long. which is in turn soldered
to the centre of a 3 in. circle of ,i; in. brass,
and then screwed to a wooden gas bracket
wall base (the latter cost 41d. at any iron-
monger).

The two ends of the horseshoe support are
then twisted so as to be parallel with the
two arms of the Y piece. In assembling the
pieces, first fit the earcap discs, taking earo
that they do not touch the diaphragm.

- This is avoided by 'placing washers
(usually found in the ’phones) between the
diaphragm and the discs. -

Next slide the two "phones into the arms
of the Y piece, and then fit on the trumpet.

Mounting Arrangements.

Now comes a difficult part, that is to
suspend the loud speaker at its approvimate
point of balance to enable it to be slightly
raised or lowered when in use. If it is not
to be variable it can be mounted in any
convenient manner without much regard to
balance.

pet apparently from an Edison
Gem instrument, and this
needed no adapting. If a
trumpet can be obtained, so
much the better, but one was
made from a 6d. enamelled tin
plate sold by an ironmonger for
use behind gas stoves, sinks, etc.

The metal is easilv cut with
an ordinary pair of scissors,
and should be cut to the
shape given in Fig. 4 and
carefully bent with an overlap
of 1 in. and the seam soldered
(it was found to be easier to
solder on the inside). and into
the small end was soldered (as
an adaptor) a piece of brass

tubing the same size as for the
earcap discs.

This gives a trumpet of good dimensions,
but not so convenient to mount, owing to its
weight. The final stage is to assemble the

The writer’s, however, can.be raised or
lowered in front by loosening the terminals
(Continued on page 1084.)
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! LOUD SPEAKER.
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wiszh serew into a nut soldered on cach
arm of the Y piece. A small rubber washer
placed next to the nut prevents any rattle.

For the benefit of those who contemplate
making up this instrument, it should be
pointed out that no improvement can he

1
234
v
|
:\i 3 l/él
™)
F1G.5. |
|

obtained by making the three arms of the
Y picce longer. This was tried at first, and
the writer gradually reduced the length of
them. '

Froof of Efficiency.

Two coats of Brunswick black all over
will greatly improve the appearance, and
the result shonld be a really smart-looking
and efficient instrument, which will well
repay the few shillings and time spent on it.

Owing to the success of the instrument
above deseribed, the writer was prevailed
upon to make another one for use by fom

R o e e S S b E o

' 4
i STATION 8 F J. %

4oevoeee P

TATION 8 F J, M. J. L. Menars, of Le
Blancat, Gan. B.P., announces that
on December 20, 1924, his station will

ha removed to Longchamp, Bordesprés-Nay.
B. P., France.

M. Menars’ receiving activities will not
_be interrupted by this transfer. His new
transmitting station will have an input
“power of T kilowatt, fed by alternating

current with 50 periods, and will be ready ‘

for scrvice in the course of January, 1925
at; the eartiest.

Popular Wireless and Wireless Review, January 3rd, 1925.

people (one of whom is very deaf) in another
part of the house. It is interesting to note

that only one
larger trumpet

’phone is used for a
while another remains
unaltered for the use

of the deaf one, yet alt
four hear excecedingly
well.

In conclusion, it
should be added that
both the iustruments
mentioned are oy erated
at the same time, but
in different parts of
the house, from a 2-
valve (straight) set on
an H.T. supply from
one dozen flash lamp
batterics — 54  volts
maximum, and the
total expenditure on
both instruments was

under 5s. 6d., aborve
the price of the
’phones.

b |

| |\

Square Law,

THE condensers generally. used in preseut.
day receiving sets are of the semi-circular
type, that 15, the vanes are almost exact

semi-circles. In such condensers, the cap-

acity varies more or less in the same way
a3 the dial turning, that is to say, if the dial
has turned half-way between the minimum
and maximum positions, the capacity is
about half-way between the minimum and
maximum values for the condenser in
question. But this does not mean that the

li -

%f

Conducted by J

. K. T. ROBERTS, D.Sc., F.Inst.P,~

law ” condensers which have made their
appearance lately, and -which certainly
aid considerably in selective tuning. In
passing, it may be worth while to remark
that it is important to use a condenser
of about the proper maximum range; if the
maximum range is too large, the variation
of wave-length with dial setting must
neeessarily be rapid—too rapid, perhaps,
for easy tuning. With a. condenser of
lowcr maximum eapacity the change in dial
setfing for agiven difference in wave-length

~

L. ta R., a 12-valve “ Super Sonic’’; at the back, a 2-valve Unidyne, built by Mr. W. Straggett, Hillmoilin,
near Keighley, Yorksbire.

tuning, in wave-lengths, will be equally‘
it i3 ,the,

spaced round the dial. For-
square of the capacity with which we are
concerned there.

Crowded Stations.
Consequently, with an ordinary conden-

ser of the type just considered, the low-wave ;
stations will be found to be grouped.-eclose.

together on the condenser dial. By mak-

ing the condenser vanes of a special shape, -

however, we can make the capacity vary in
such a way that the tuning is practically
proportional to the dial setting.
the principle of the so-called

This 18-
- square

will, of course, be greater, with éonsequcntly
greater facility in tuning.

Short Wave,

In view of the great interest which is now
centering on the short-wave region, it is
mt:ele,tmv ‘to consider _ the ad\'antavm
whlch short -wave transmission ‘has to otfer
There are certain directional properties
possessed by the waves in this part of the
scale, but that is not what I referred to.
Int,erfereuce, or rather freedom from inter-
ference, is an 1mportcmt feature of these,
waves, and the reason is qmt.e easy to see

(Continued on page 1114.)
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HOW TO MAKE

By LAURENCE J. PRITCHARD.

This receiver will give good loud-speaker strength up to a distance of fifteen miles from a B.B.C. station.
operations are reduced to the minimum and the set is absolutely ‘ fool-proof,”

THE MONO CONTROL RECEIVER. E
|
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A Set for Your Local Station.

The tuning

* B o SRS S

HE two-valve set illustrated in_ Fig. 1 is _

intended for broadcast reception of
the station nearest to home.. It will
give loud-speaker strength up to a distance
of ten orv fifteen miles and good head-

one stage of low-frequency amplification.
As the set is primarily designed for recep-

_tion- from onz station onlv the reaction

coupling is atranged inside the case. In
the majority of cases tuning to a different
“ave-lenuth requires a
different value of re-

action coupling. This
is easily obtained in
the set under construc-
tion by placing ‘the
aerial tuning coil and
the anode coil, to which
the latter reacts, to-
wards one of the edges
-of the panel, the side
of the case fitting to
the edge of the panel

BT HGH TR T TR R RN T

. MATERIALS REQUIRED.
,‘,(Ebomte Panel, diamoni shape

1 -0005 var.
knob

1 Federal No. 226 w. or other small
L.F. transtormer ..
2 basket coils or wire for sams (say)
Resistance wire, 8-valve sockets,
8 terminals, ebonite rod, wire
screws, ete. (say) .
Grid leak and condenser combined
Wood for case
Telephones high resistance (say) .. 1
Accumulator . 1
2 M.0. or other bnght emitter valves
@ 1286 1

condenser, dial and

O «3 N
oo o o

Ut RN
o oo, s

T TR T RIS

High tension battery and wander
plugs (say) . 15

30

(=]

Tota) .. i £(i

R T T TR T TR T T T T T

SN T O H LTI S

1

Fig. 1, The Mono Control Set somplete,

phone strength, sufficient in fact for the
use of a number of pairs of telephones, up
to 80 miles or more. The receiver is par-
ticularly useful for a family instrument, as
the operations of tuning are reduced to an
absolute minimwmn, and at the same time
the set is made as fool-proof as possible.
As illustrated, the instrument is of an
original and attractive design, and it has
the advantage of taking up very little
space,

The circuit is straightforward -and con-
sists of a valve detector with reaction, and

‘shows at a glance the

coils.

being instantly re-
movable in order that
any adjustment of the
coupling may be
quickly made. Thisis
illustrated in a later
photograph which

accessibility of the

As regards the lay-

out of the panel, which,
as will be seen is chan-

Fig: 2. The completed case, showing removable side and brass clips for fixing it.

nel shaped, the variable condenser occupies
the centre of the panel at the point where
the lines joiniig the diagonallv opposite
corners of the panel cross each other. In
eath of the acute angled corners four-valve
sockets are placed to form a valve-holder,
and a box type terminal to take aerial and
carth respectively.  Spaced round each of
the other corners are thiee terminals, those
on one side being telephone terminals and
the other three for connection of the high
and low tension batteries.

' Constructing the Case.

The case is made from # in. wood for the
sides, and wood of £ in. finished thickness
for the base. Some care is necessary to
‘make the angles of the case correctlx
Starting with the base, which has four
equal sides 8! in. long. a plan on a sheet of
paper is prepared to the dimensions. The
distance between the opposite corners of
the case, which is the maximum width of
the set, is 7} in. A line of this length is
drawn across the paper when preparing the

(Continued on page 1036.)
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outlined and the base

cut to it. To test the
accuracy of these
measurentents - the

length of the diamond
should be measured.
It will be found to be
approximately 151 in.
The top edges of the
base are now marked
to show the positions
at which the sides are
attached. The outer
edge of each side comes
flush with a line parallel
to each edge of the

D

base, the line béing § in. o
from it. The external z

" CIRCUIT DIAGRAM

FiG. 7

width of each side, as
measured by this line,

reaction coil. Fillets of wood are tacked and
glued flush with the top edges of the case to
which the: panel is screwed when completed.

will be 74 in. Four pieces of wood are,
therefore, cut to this dimension, having a

Fig. 4. A c!oseTpToi the battery sv;it;?

plan. A pair of compasses is then set to
a distance equalling the length of each side,
and with eazh end of the line as centre for
the compasses an arc is struck on each side
of the line.

Fig. 5. One of the fixed filament resistances.

The ares thus made will cross each other
at a point equidistant from the ends of the
line. Four lines are then drawn from the

ends of the centre lines to the points where
the ares cross.

The diamond shape is thus

Fig. 6. The set in operation, showing adjustment being made to ths reaction coil.

depth of 4} in.

Fig. 8. The underside of the panel, chowing completed coils.

By means of a bevel gauge the correct
angles of the corners may be found from
the plan and the corners carefully cut to
these angles by means of a plane. If the
angles are correctly cut, there should be
little difficulty in glueing and tacking the
sides in position on the base. Three sides
only are permanently fixed, the fourth
side being removable for access to the

A light ornamental moulding is tacked to
the centre of each side to give a more
pleasing appearance. These details are
seen in Fig. 2, which shows a finished view
of the case. Brass angle plates of an
ornamental shape are screwed to the fixed
sides of the case as shown. Two catches of
similar shape, but slotted to slide into two
screws fixed at the centre of the edges of
the removable side, keep this side in
position. These features are shown in
Fig. 2, with the brass plates in the fore-
ground.

The Valve Sockets.

The ebonite panel is of { in. thickness
and cut to overlap the inside edges of the
case by % in. on each side.” The object of
the slight overlap is to conceal the joint of
the fillets. The top edges of the panel
are levelled or rounded over equally on
each side. The positions of the terminals,
valve-holders and the variable condenser
are shown dimensioned in a panel lay-out in
Fig. 3.

In fixing the valve sockets, great care
should be taken to see that the holes for
the sockets are correctly marked out and
drilled, as any appreciable inaccuracy will
result in the valve fitting very badly. 1f

(Continued on page 1087.)
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(Continued from page 1086.)
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ance of the variable type is employed in
this set it is necessary to use fixed resist-
ances in order that the filaments shall ‘not
burn too brightly. These resistances can
be easily made by wrapping a number of
turns of resistance wire round an ebonite
rod of # in. diameter. The number of

Fig. 9. The set completely wired up.

this trouble should be expetienced it may
be overcome as follows :« It should be noted
“which of the valve sockets is out of positicn
and the hole into which this socket fits must
bedrilled out with a drill two or three sizes
larger. To locate its correct position, a
valve should be fixed in the sockets and the
nuts tightened up securely before the valve
- is removed.

Battery Disconnecting Switeh.

A special feature of the instrument is a
simple battery switch for diseconnecting
both the high and low tension battery. A
close-up view of this is shown in Fig. 4.
Two No. 4 B. A. round-headed serews are
bolted to the panel half an inch apart, on
an arc of # in. radius, the arc being formed
from the centre of the three-battery ter-
minals. A strip of } in. springy brass is
sweated under the base of this terminal,
s0 that the brass can be swung round to
make contact with either of the round-
headed screws. To allow the terminal to
rotate, a spring washer is slipped over its
stem, when two lock-nuts are tightened
against each other to give a stiff turning
moticn.

Fixed Filament Resistanee Used.

The variable condenser has a capacity of
0005 fd., and is of the single hole centre-
fixing type. On one side of the condenser
a Federal low-frequency transformer, type
226 W, is bolted by means of countersunk
serews passing through the panel. In a
corresponding position on the other side
of the variable condenser a combined grid
leak and condenser is placed. The con-
denser has a capacity of -0003 mid.; and
the grid leak a resistance of 2 megohms.

A zix-volt accumulator is very commonly
used for lighting the filaments of bright
emitter valves, and as no filament resist-

-50 turns of No. 22

* ance wire will be found
- suitable. If the resist-

Note position of fixed resistances.
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The reaetion coil is mounted on two similar
ebonite steps, 2} in. and 1} in. in length.
‘The reaction coil is screwed at the end of
the longer arm, while the other end is
hinged on a 6 B.A. screw and nut to the
second arm. This, in turn, ig hinged to a
piece of angle brass screwed direct tc the
underside of the panel. The double move-
ment thus provided to. the reaction coil
enables it to be moved about in a horizontal
position to provide a variable coupling to
the fixed coil. These features are illus-
trated in Fig. 6, where the reaction coil is

‘béing adjusted, the front being removed

for this purpose.

Making the Adjustments.

Wiring is now begun to the diagram given
in Fig, 7. Square tinned wive is. used for
making -connexions, with the exception of
the wires to the reaction coil, in which casc
flexible . insulated wires are employed.
Fig. 8 shows the interior of the set with the
wiring completed, showing the arrangement
of the coile. Another view taken from the
other side is given in Fig. 9. This illustra-
tion shows the connection to the battery
switch. It will be seen that one of the
contact studs is not connected. Fig. 10
assists the constructor in showing the
actual wiring to the components.

It must be remembered that some ex-
periment- may be necegsary to get the
reaction coupling the right wav round. ¥f
the arms supporting the reaction coil are
at all slack, thev should be tighcened.

turns reqnired will
largely depend upon
the type of valve used.
For general purposes

gange Eureka resist-

ance is too much, one
or niore turns of the
wire may be shorted
by scldering a short
copper wire across
them. If a four-volt
accumulator is used
no resistance will be

PLAN OF WIRING AS SEEN FROM BACK OF PANEL .

£16./0

necessary  with the
general bright emitter
receiving valve. One of the completed re-
sistances showing how the ends of the wire
are fixed is illustrated in Fig. 5.

The Reaction Coil.

The aerial coil and the reaction coil may
be bought, but if the constructor wishes to
make his own coils, a former must be made
on which to wind them. An emnpty cotton-
recl of 1 in. diameter is very useful for this
purpose. The flange at one side is chipped
oft flush and 15 holes spaced equally apart
are drilled radially round the circumference
of the recl. Tifteen 1} in. nails with their
heads cut off are firmly tapped into these
holes which :completes the former. For
the aerial coil thirty turns of number 24
8.C.C. wire will be suitable.

The reaction coil is constructed with the
same gauge wire of which 35 turns will be
found correct. Before removing the spokes
from the former, each coil is immersed in
a lake of melted paraffin wax to give it
soliditv. The aerial tuning coil is mounted
at the end of-a stick of ebonite, 3 in. long,
which is screwed to the edge of the panel
adiacent to the removable side of the case.

¢ ) il ! :

! TWO INTERESTING
ITEMS.

¢+
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XPERIMENTS have been made with
a radio receiving apparatus in a
South African ‘gold mine at a depth

of 5,500 metres under ground.

Mining experts say that very important
discoveries ar¢ expected to be made in eon-
nection with the reducing of the problems
of the mining industry by this means.

3 * #

A very spectasular radio performance

‘is the ‘claim of an amateur of Redina, Sas-
‘katchewan, in the Canadian North West,
‘that lLe has heard a concert -given in

Turin. Italy. with a four-valve receiving
set. .
Can any reader of “ P.W.”" equal this ?
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Conducted by Dr. J. H.

Drilling Glass Panels.

ANY experimenters, anxious to try a
glass panel, are put off by the diffi-
culty of drilling the necessary holes. It

is usually recommended to use turpentine as
a lubricant upon the tip of the three-edged

“onstructional [
& i—-Notes—

T. ROBERTS, F.Inst.P.

DORIULING GLASS

file, or whatever -tool is used ; but if the
turpentine runs off, or does not get into
the working part of the drilling, a crack
may be the result, and the i:hole of the
previous work may he lost. The little
dodge illustrated herewith, however, ensures
the presence of lubricant at the working
point. A tiny “cup” of putty is. made
round the spot where the holé is to be
drilled, and into this a few drops of {urpen-
tine arc poured. .Thus the point of the
tool is always working in the turpentine,
and the danger of an accident is practically
cliniinated.

Useful Hand Vice.

A very uscful hand vice for holding small
work, and also for alternative use as
tweezers, may he made from a worn-out
hack-saw blade. The- blade should be
broken in two, or two separate blades may
be used, and it should then be softencd by
heating to bright redness in a flame or fire
and allowing to cool gradually. Tt will then
be found that the teeth of the saw may
easily be removed by grinding upon a stone,
or by means of a file. The two portions of

HACK SAW
BLADES

s
SMALL .;C/‘Rgi:,f
TERAINAL SRS
CUT DOWN

HAND VICE

the saw are bent into the shape shown in the
figure, and holes are drilled in the positions
indicated. Two small brass screws are in-
serted in the first two holes and hammered
over to serve as rivets. A screw terminal,

f
~1dN

inserted through the third hole, serves to
tighten the hand vice, and to hold small
work in it as may be required. If the tool is
to be used in the form of tweezers, the screw

terminal may be temporarily removed ; or,

better, the nut may be unscrewed so as to
leave sufficient play in the prongs.

Removing Insulation from Wires.

If the jaws of the tweezers described
above are formed with a “ V"’ notch and
then sharpened to a fairly sharp edge, they
are useful for baring the ends of insulated
wire. The wire is inserted between the jaws
of the tweezers and pressure applied, the
tweezers being rotated so as to cut round
the insulation. A sharp pull will then
remove the tubular piece of insulation from
the end of the wire.

Dust-Free Detector.
Tais is the little device I mentioned in
Tec nical Notes " recently as having been

LEADING IN WIRES
¥ ¥

CRYSTAL

CONTACTS

DUST FREE DETECTOR

sent to me by a rcader. It does two things,
it keeps dust from gaining access. to the
crystal, and it also keeps the crystal free
from grease, since the crystal is permanently
immersed in a grease solvent.

be brought to the right distance apart and
in proper relation to the wall of the
bottle, in order that the crystal may fall
properly into position.

Using Different Cat’s-whiskers.

When trying out the effect of different
crystals, it is very desirable to be able,
at the same time, to interchange the
different cat’s-whiskers you have on hand,
as the bchaviour of a given crystal will vary
very considerably according to the type
of cat’s-whisker which is employed with it.
The accompanying drawing shows a very

LOCK
NUTS

VALVE VALVE
PIN  SOCKET

CAT WHISKER

/ HOLDER

o~ CATWHISKER USING DIFFERENT
HELD %7/'% CATWHISKERS

simple way to facilitate the interchanging
of the different whiskers—gold, silver; brass,
and so on. A number of valve-pins are used,
and to each of théese a cat’s-whisker is per-
manently attached, either by soldering or
by clamping between “two small nuts,
locked together. - A "valve-zocket tube is
permanently secured to the.ordinary cat’s-
whisker holder, and the different whiskers,
on their valve-pins, can then be inserted
as required.

Contaet Studs.

Here is a very handy little article put
to a useful purpose. The making of the
contact studs for coil tappings usually
takes quite a good deal of time if screws
have to be inserted, holes drilled, and so on.
The dome-headed brass tacks which are
uged for upholstery work make excellent
contact studs, and.if the panel or base-
board is of a temporary, experimental
nature, and of wood, the tacks may be
tapped home with a light hammer, thus
obviating the need for drilling.

Another important advantage of these
tacks is that there is 1o need to be so
particular about the exact adjustment of
the contact arm. If the arm drops down
upon the baseboard between studs, it will
not jamb against the next stud, but will
rise up and pass over it automatically,
owing to the dome top of the stud. This
useful little idea is contributed” by an
experimenter to ‘“ Radio Digest,”’ and al-
though it would hardly look well enough
for a nice permanent job its simplicity will
recommend it to some experimenters,

The arrangement will be clear
from the drawing, and hardly
requires any further ex-
planation. A small bottle
forms the container, and
the lower ends of the leading-
in wircs are turned up so as
to form little pillars upon
which the crystal rests under
gravity.  If the spirit is
omitted, the device still forms
a  dust-protector for the
crystal detector. The only
point which will require a
little patience to get it right
is the adjustment of the
upturned tips of the leading-
in wires. These will need to

7

2

7N

CONTACT STUDS
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—Hello! Hello!! “Uncle Tom” Calling=

“Uncle Tom,” Newcastle’s First Station Director, Calling
“Uncle Tom,” of PAYNE & HORNSBY, LTD.

The Pioneers of Cheap Prices in the North and the only Firm in Great Britain with actua! Broadcasting Experience

|

AERIAL WIRE. — 7/2Z S8tranded Copper, DIAPHRAGMS, 2d. and 3d. HIGH FREQUENCY PLUG - IN TR
100 ft., 111, 7/22 Stranded Copper. per DIALS, 1/-. PORMERS —All \mve-lengths from 150 8000
50 ft., 1/-; *Electron ** Acrial Wire, per 100 ft., DIAI.S AND RKNOBS, etres, prices from 3/9 to 5/6; Leslie )!c)(lcha»l
EAR GAPS for all makes ol leues 6d. to 119 ){ F Trausformern 300 to 600 metres, 10/-; 1,000
EbAOCUIgH;LAzTOll!SGBFuHcrgs 2{3 \'olf.b4? an{%l !n g!gg%%ﬂc{?gsn 4p§3 ¥d., ld o 3,000 metres, 10/-.
oIiEY s ol : INSULATORS —Large Reel, 1d.: Small Reel,
ng{h 80, 2 R /gsii_&bgll%“hg 27436‘.6]\20“‘,"60‘0:3?‘%95' /I:BONITE ~—Cut to nny lee : to t in., per )b.. ,‘lf}goorh‘ﬁg@)’npn' id.; Shell Type 1({ Hook (for
2id.; Scre\\cd 4 B.A,, 12 iu lengths, 21a. EBONITE TUBE.—AIll sizes stocked.
BRASS ROD, SQUA B 0% any Jength, per  FILAMENT RHEOSTATS, — Velvet Perfecta, i e —g‘s‘eddm,(‘ﬂﬂ‘“m" ;001 o
12 in., 3d. 1/6; Microstat, 2/9; Igranic (with Vernier), 716 03 and 01‘0 R 84.: ‘‘ Edison Igd” f‘“"!
BASE BOARDS.—6 in. by 6 in., 9d.; 9 in. by Igranic (Plain), 4/6; Lissenstat Minor, 3/6; Lissen. Condensers, “l C"“‘*g‘ 055‘- '002. to -006, ?,/‘ﬂi-"
6.in.. 1/-. stat Major, 7/6: 30 ohim Special for -06 Valves, Capacities, -001 to -00 3; Dubilier ** Tixed
BUZZERS for tosting, 2/-. 576, Condensers, -001 ta 006, 3/°; -0001 ta -0605;
BUSHES for Condensers and Varlometers.—Con. 4&'ORMEI:.S -;((;ardbomld very stout, from 2 jn. to %Ig -5, ‘{,“,”3“’”{1“,,",, ;ffé‘d“f‘z",r,f; '0(/)6' 2/63 25,
dens t in. diameter » d
le;dm Stomugh; 22d.:, Condenser bottom bush, ®yGpMERS, VARIOMETERS, in Blacs Com GONDENSERS (Yariable).—« Ormond.”” 001
WIRE —Single, 2 yds.. 11d.; double posmon per pair. 3d. 8/-; -00075, 7/-; 0005, 6/-; -0003, 5/6; ~0002,
1]§ 13 tl}!‘ EX g —For 'l’(}lonzdﬂoxdfi,dn ’l‘d Iﬁl\.dsk "‘1) mzmdy 5 ‘- mz 46-0; "V/eémerb"- 4/- 7/Condc88ca; \_;'llm
- a other jobs, per yd. ed an ac. wiste ‘“Yernier,’ Aro 5, (<] R b .
chnsn \II(‘;";CSS B_tgfllim o{(m_xdg %g °2<l s Spear- De&R‘;I')ZdL'EMIk Lmexed pﬁl ¥d., lzidm e 206 Also all Square Law stocked. 2
¥ S 4 o
BpEaier: B0 000, YL M0 s Ve 20 Wama® SIS < BIEL conmACE, STURS o, rip doy, sompets wit
e el ieful for mduy Jobs, mmn&mz:'rz:as (ACID TESTERS), 5/6. CONTACT STOPS.—Two for 1jd., complets
COII. HOLDERS.—Single, 9d. to 2/6; 2-way, HEADPEONE CORDS, 1,6 and 2 with nut aerd washer.

3/-; 316, 3/8, 4/, 4/6, 5/6; 3.way, 4[-, 4/6, HIGH TI:NSION BATTI:R'I:S—“leen
5/-.'6 o & Vernler |5 coil Hoiders, 5“13 polar M.AL. SDH, 15 volts. 2/9; 30 volts, 5/6; .,G CRYSTALS.—Small Box Iertzite, 9d.; Large

o Box Iertzite, 1/-; Midite, 1/-; Tungstallle (Bluu
Cam Vernler, 6/-; Coil Plugs for attachig DBasket ‘Olls, 6/6; 60 volts, 10]6; 90.volts, 1676.
Coil o g“‘g ‘{’l'{’P}"d‘“?‘y 2 N 3 Coil %°1$°’ P;Idl lli:;?ne:pte 16!3 %f:glsti:e' 921’3 cga{:!;gwg;l;ﬂm patent
- Coi 1 n: W a n . - '3 N ¢ 3 ’
Hap Ai3: ool Weidge Type. 9d., 20d. and 15-;  Valves and High Tension Batteries scrov tops. 23d.; 3 screw tops, 13d.
Fitted with Ebonito Wings, 1/3. X X » CRYSTAL SETS.—Excellent results are being
COILS.—Duplex Waxless Colls, pes set of 5, 2/6; sent through poest at purchaser’s .o})talned ox; t;lgms Sets, "whllfh are i}l unlralutge%
3 f ; ¢ Haw o ® T N
Buplex, Coll, wound to 1600 meires Jgolrn cueui:z:ord. risk only and are not returnable, ::ﬁﬁr sTI"Z{&‘; 21, our ri{lcs‘ 17/6; “Servics
. W a . et,”’ splendid value -, with Variometen, Tuning
cl:l“:;tmg.lld‘ Ios"l;la({nsog;flsc u‘l)emg S l}ll‘:w ee{e " Price Lists Free. Plug, 1,600 Metro Station.
g[lm} ordedrs (H]spatcl:ed s!a=.me a3 ul e il a0 W it All Mail Orders to be sent to Head Offige
case sen ample postage. Xxcess w d t.
| be returned. | TRADE SUPPLIED. GALLOW(;ATnananwocAsTLI: ON-TYNE,
“UNCLE TOM”’ PAYNE & HORNSBY, Lid., Gallowgate Newcastleaov-Tyne
. Telephone : 3804 CGENTRAL Gall Signs :
10, QUEEN VICTORIA STREET, LEEDS. Phone : 22267 Leeds.
66, Camden Strecct, North Shields. Russell Street, & Occan Road, South Shiclds. Roker Avenue, Sunderland.

GIBSON'S BLDGS., CASTLE ST.. BELFAST. & 4. STONEY S'T., NOTITINGE A IVI.

st 3y i l‘”'l\'“'i
A
|

3 g
e — N CRYSTAL

24 STEEL L R MASTS Alaccessorics _
‘ LAKER " STEEL MASTS are a slaln:adrd ll SUPREME

45 ft. 75/-
50 ft. 85/-
equipment for Wireless Installations.

Many thousands are erected throagh st the Couatry.

Any dealer will procnre for you or we will send direct to you, immadiately, ] | l
irom stock. Send postcard for illustrated catalogue giving fulilest details of ‘
© LAKER ” Steel Masts and Mast Fittings.

Masts are of best Steel Tubing, 2 ins. dia., in 10 f{t. sections. Quickly
— —————— oasscmbled. Easily erected. ——————— =

J. & J. LAKER CO., Engineers, 457, Romford Road, E.7.

'/’The GREATEST SENSATION and SUCCESS\\
OF THE SEASOV & H?r-{)addy’s Voice

The " World's Champion,” the marve. ™ A.B.” Head.
rhone which has dealt the Knock Out Blow to all
others and overshadowed them all.
UNgUAL'FlED CUARANTEE. MONEY RETYURNED

IN FULL IF UNSATISFACTORY.

W//W

Detonm,

250 MILES on a VALPO ﬂrystal

Ladies and Gentlemen,—

Scicntists are clever men, and after the very happy reports
wereceive from them as to the qualities of our splendid “VALPO"’
Crystal, we have rcason to be more than gratified. But it is
the buyer of “VALPO” who is the final arbiter. We have just
received the following letter from Grampound, Cornwali-a start-
ling testimoniai to thc truth of eur claims for “VALPO " being
the best Crystal extant—'*I reccived the .Crystal safely and

-  PRICES: | ., \ think it only fair to let you know that I have been able to hear
s AB " adjustable '/ \ Chelmsford with it, 250 miles away. I also heard Plymouth
1706, § . { Relay Station 35 miles away. I've never heard cither of these
AB. n;ns-,né)uslab!r [ =P / on any other Crystal before.”—The letter is at our offices for all
- ) ) to see. Comment is needless. We are about to publi<' wonder-
Ask your dealer, or send ful report froma foremost scientific Laboratory. T’ ‘re aston-
remittance 10 us for ished at the strength and purity of “VALPO.” E vALPO”
samples to covlelr post- e Crystal is tested and guaranteed. Price 1/6 inst box, com-
age as wel Even this ¢hild can recog- plete with cat’ swluskcr {rom your retailer or post ..<¢ from
AMBATIELO BROS.-LTD., nise her celebrated daddy’s MERTON-DAVIS, PARNELL & C0., 359, STRAND, LONDON, W.C.2.
éf L * Ambatieio House,” voice from across |he At- Belfast A4 gent—S. Suffern and Co., Ltd., Shankhill Rd.
Farringdon Road,  lantic with “ AB ™ Head- J Bournemouth—Haydon and Co., The Lansdowne.

h London, E.C.1. phones. Trade enquiries invited for this excellent sz‘IIing line. Tele. Regent 4232

o Telephone: Cleskenweli 7410 & 7441, ___/ l




Popular Wiveless and W'irelcssll?eriew Janu(lr_l) 3rd, 1925,

<

k‘_ﬂ,,/’

Arhs'l:es ofthe ]

By Ariel® -

fas e ™

=
=, |
= /
=y
4
T N 4
- = fo

Some of those who have given you pleasure when listening-in.

I there is a choice to be made between
the  spokeh word " and music, most
veople will vote for the latter, so that

 the best compromise is often found in
‘opera, where phactwall\ both are-eombined.
Opera: and wireless have been very good
friends from the beginning, and when
.the first season of the British National
Opera Company ended at Covent Garden,
another eyually famOus company took up
the running, namely. “ The Old Vie.” in
‘the Waterloo Road, and from this historic
‘houase were hroadeast operas, gaining fresh
‘interest for them and success in matters
‘wireless,

 The Old Vie.”

The name of the “ Old Vie.” and Miss
Lilian- Baylis are indissolubly linked, and
additional wireless interest was lent when
she herselt broadcast recently from 2L O.
Miss Bavlis was the daughter of a musical
family. and niece of Miss Emma Cons, a
philanthropist and social worker, who first
started the veod work at the theatre, then
joined in with Morley College

Miss Baylis was brougl 't up with a
musical career in view, and early in her
teens accompanied
her parents to
South Africa with a
concert party. Re-
turning, she went to
stay with Miss Cons,
and from that time
onward bhecame
associated with the
fortuneg of the
cnterprise.

Opera recitals
were . given - oeca-
sionally, when
twenty-six ‘year
ago Lilian Baylis first came to the theatre.
Now thev have their own placo in the
musical life of London, and seldom is
there a Saturday night when not iess than a
hundred people are turned away because
the “house” is fulll  From opeia to
Shakespeare was not such a far step as it
seems, and since 1914 the “ Old Vic.” has
presented all the plays contained in the
national poet s First Folio, as well as
* Perigles 7 and many old comedies and
morality plays.

"Miss Lilian Braithwaite.

Broadeast Opera.

1t is a fitting tribute to Miss Baylis that
she has been made an honorary M.A. of
Oxford, and she is the only woman outside
the Uni\‘ersity circle, except Queen Mary,
to receive the degree.

Miss Baylis believes in the broadcasting
of opera, and has given every asﬂst,ance
possible.  Eatly in the month, ° * Faust ”
is to be broadeast with a well-known cast.

Amoumu the S.B. programmes that
stan out prominent]ly ‘mention must Ly

made of onc staged and arranged by
Mr. B. E. Jefirey, under the title, * Rose-
mary.” Remembrance is not a deeply
cultivated guality in the-human hreast of
to-day, and therefore a quiet hour that
leads to retrospec-
tion is to be éom-
mended. The play
“Reétrospective,” by
Florence Bates,
which formed part
of the scheme, was
distinctive for in-
cluding the names

members of the
theatrical  profes-
sion, DMiss Lilian
Braithwaite and
Mr. . Aubrey
Smith.

Miss Braithwaite's first engagement was
to tour South Africa with William Havi-
land’s Shakespearean (‘ompany, and on her
return she joimed Julia Neilson and Fred
Terry, playing Celia- to the former’s Rosa-
lind on tour. In London she came promi-
nently to notice .in “ Sweet Nell of Old
Drury,” and from that time onward London
lhas claimed her for its very own actress.

As leading lady to George Ale\ander, she
claimed equal honours with him in  The
Importance of Being Earnest,” ‘‘ Saturday
to Monday,”’ and, best of all, e Old Heidel-
berg.” No one whosaw her,m that play
was ever satisfied with any other Kathie.
There is hardly an important play in Lon-
don since that time that Miss Braithwaite
has not playved and literally realised the
fullest ideal of what that part should be.
Her diction and her sheer grasp of every
tyvpe of character makes her one of the best
of all our English actresses.

Aetor and Cricketer,

Mr. W. Aubrey Smlth, her eompanion
in matters wireless
on this occasion, is
almost as well
known. He comes,
too, of an acting
family, being
brother to the late
Beryl Faber (Mra.
Cosmo Hamilton).
As sportsman, too,
he i widely known
since his Cambridge }
days, and in cricket,
M.C.C. and captain
of the English
teams which
visited South Africa and Australia, On
the stage he has playved in more plays
than we dare mentlon, but best remembered
of all his parts is Aubrey Tanqueray, when
Lie played with “ Mrs. Pat,” and in * The
Light That Failed.”

Mr. Harold Williams,

M:. E. Godfrey Brown.

of two well-known -

It has long been held. that the best work
of any artiste is his first-born. The offspring
of youth and enthusiasm. untempered by
the chill doubts of age, or the caution of
maturity. In music, as in all others, this
has often heen proved.

Very early in broadecast music, two oung
artistes came to light: one was Maurice Cole.
whose ability to play the piano from a wire-
less standpoint was soon made evident;
the other was Michael Head, one of whose
compositions he played.

Since then both have gained further
successes. Mr. Head has developed 2o
baritone voice of excellent- range and
quality, and his group of songs at the piano
at 2L O recently testified to his powers
both as composer and executant,

A Popular Singer.

In Mr. Harold Williams, the B.B.C. has
found one of its best vocalists, and he has
been broadeasting since last May.

Hailing from Sydnev, in New Sonth
Wales, Mr. Williams ‘served  with the
Augtralian Imperial Forees in France for
nearly three years, and on his discharge in
London entered the musical profeﬂsxon

He has been heard
at all the leading
concerts in London
and the provinces,
in the Royal Choral
concerts, Hallé So-
ciety, Leeds Phil-
harmonic, Bradford
Festival, Belfast
Philharmonic, and
Glasgow Choral
concerts. All these
will give some idea
of his success, while
the fact that he
was the only non-foreign singer to appear
with the grand opera season at Covent
Garden, as well .as in the British National
Opera' Company’s season at His Majesty's
Theatre, is still a further tribute to his
powers.- Over the aether his success is just
as great, for his diction is so geod, and this
lends value to the songs chosen.

2BE.

Since its inception,.the Belfast .Station
has set a very hlgh standard of music, and
any idea that “any old fune would do
must have been quickly dissipated, especi-
ally when Mr. E. Godfrey Brown took up
the post as musical director. - .

One has only to glance at the prograinme
to see how earnest a study is made so as to
get the very best and ‘most appropriate
choice of entertainment. This is not
surprising when one knows that Mr. Godfrey
Brown was conductor of the leading musical
society in Ireland, the Belfast Philharmonic
Society, also conductor of the Belfast
Symphony Orchestra.

Miss Lilian Baylis,
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% WIRELESS FOR THE BEGINNER
t

! PART 8. A SUMMARY AND SOME HINTS.
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IN my preceding - articles a  brief
and simple deseription was given of

wireless waves, how they are made
and how receivers work. Before making a
few concluding remarks for the especial
benefit of those who are intending to adopt
radio as a hobby—and a better hobby would
he hard to discover—a short but compre-
hensive summary of this series of articles
will be attempted. .

Wireless waves, whether those utilised in
wireless telegraphy or in broadcasting, are
waves or rhythmic disturbances in an
intangible and mysterions stuff, called
ether, which scientists believe to fill
completely the whole universe; so com-
pletely, in fact, as to permeate all material
things through and through, as water does
an immersed sponge. Thus a continuous
expanse ‘of ether links country with

country, plapet with planet, and our solar,

system with other solar systems, of which
there are millions. Theoretically, theréfore,
an etheric disturbance caused on earth
should be observable in Mars or elsewhere
in creation after the lapse of a certain time

Frequency and Wave-length.

So swiftly is this wave-motion propagated.

outwards from its source that a wireless

signal made in England can be detected in

Australia about one-fifteenth of a second

afterwards, the actual velocity at which.

the effect travels being 186,200 miles per
<econd. Light, which also is an ether-wave
effect, travels at the same speed. Radiant
heat is an ether wave too, dnd travels at
the same speed, as do-all other waves in
ether. .

All ether waves are caused by the
oscillation of electrons, which are particles

of electricity many times smaller than atoms. -

Only electrons have a grip on the ether.
When they move backward and forward
they flick electrical power into space in the
form of waves which, though unseen and
unfelt, can be caused to produce effects—on
wireless” receivers, for example—which
manifest their presence to our senses.

There are three measurements connected
with ether waves of special importance to
wireless people. First, their velocity, which
is 186,200 miles (or 300,000,000 metres) per
second ; second, their frequency, which is
the number of waves per second emitted by
the broadecasting station; third, the wave-
length, which is the distance, measured
horizontally, between the crests of two
consecutive waves. This is the simple
formula connecting the three measurements.

Velocity -~ Frequency = Wave-length,
or, put in another way,

JVelacity -~ Wave-length = Frequency.

For convenience we classify stations by
the length of the waves they send out.

A procession of electrons, which exist in
a freely moving state in the interior of
metals, is an electric current. When these
electrons are caused, as they are caused, by
special devices to move backward and
forward in a wire many thousands of times
per second, the electric ‘current produced is

PUP PR
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called a high frequency oscillating current.
This is the kind of current set up in the
aerial of a broadcasting station.
Connected with this aerial is the micro-
phone, the instrument into which the
artistes or orchestra direct their sounds.
The sound waves set up-by a singer cause
the microphone to imprint upon the stream
of ether waves leaving the aerial an
electrical counterpart of their forms. The

-function of the receiver is to change back

thgse electrical sound models into sound
waves, so” that you may héar them.

Wireless Reception,

The receiver, actnated by the ‘receiving
aerial, which being hung*up in the path of
the waves robs them’ of some portion of
their electrical power, has first of all to be,

-

sound waves of the same form. - In this way
the sound made by the singer is reproduced
at the receiving end. As the waves made
at the broadeasting station spread out in all
directions and travel at such an enormous
speed, it i3 possible for receivers at all points
of the compass to respond almost simultan-
eously, and at distances varying.according
10 the sensitiveness of the receiving appara-
tus used. A crystal sct will respond, say, at
a hundred miles, but a set provided with
sufficient magnifying valves can respond
suitably at any distance from 100 up.

Recent Achievements.

When you consider this marvellous
instrument, the ether, so subtle, so
eminently capable of bearing messages at
the speed of light, you realise that the world
is your oyster. You may sling up your
aerial and link yourself with the Antipodes.
Only the other day an amateur held a
wireless conversation with another amateur
in New Zealand.

Given skill in manipulation, and the right
kind of apparatus, you may eavesdrop over
the whole of Europe and even Eastern
America, and, descending to telegraphy,
you may receive and send Morse signals from
and to almost all parts of the world—if so
licensed by ‘the Post Office. '

The transmitter at the Hilversum Station.

brought into tune with the waves. That is,
the high-frequency oseillating currcnts set
up in the receiving aerial by the passage of
the waves across it, have to be provided
with a path in which they can oscillate at
the same frequency as the wireless waves.
“The tuning devices on your receiver do that,
and they take the form of a variable coil
of wire, or a coil of wire and a variable
condenser. Tuning is done by ear, the
loudest signals being heard when tuning is
most accurate.

After this the oscillating current has to be
turned into a form in which it can operate
the telephones, which cannot respond to
current changes so rapid as those existing
in the aerial. Hence a orystal or valve is
inserted in the circuit between aerial and
telephones. The crystal or valve has the
property which permits the current to pass
when it flows in one direction but not when
it flows in the opposite dircction. This,
therefore, cuts off the oscillations, and the
current due to the half-waves is of such a
form that as it passes through the telephone
these—or rather their diaphragms—vibrate
in exactly the same manner as the micro-
phone at the studio and therefore set up

Radio provides a hobby embracing the
most delicate of mechanical construction,
of manipulation ; it lands you at once into
the most burning problems of the physical
seientist and the electrical and radio
engineer.

Across the surfacc of the globe there flit
unceasingly those extraordinary ether
waves, in lengths ranging from 100 to
25,000 metres, from thousands of wireless
stations. The art is bristling with fascinat-
ing phenomena and problems and has ifs
future filled with tempting applications.
Now is the time to ‘ get into the game,” as
they say in the States.

First of all, learn to reccive—and send—
Morse signals. This is easy. Then study
electricity and magnetism. Learn the
theory of the instruments used in wireless ;
learn the theory of wireless in detail.
Practice the connecting up of components
into receiving ecircuits, comparing the
results of them all. Make up your own sets
and strive to get the best results, and
presently you, too, may be able to say.
“1 spoke with New Zealand last night.”
Then the world will indeed scem cramped
and you can attend to Mars. E
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IRELESS AT SEA ¢

! ' ‘
Some Recent Developments. 4

By Lt.-Col. CHETWODE CRAWLEY, M.ILE.E. ¢

. . (Deputy Inspector of Wireless Telegraphy, General Post Ofice.) f

In this article 2 well-known Post Office Authority on Wireless gives a resumé of the progress and-developmeat of wireless ¢

1 ) at sea during the last few montks. t
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MPROVEMENTS in the means of
communication between . ships, and
between the shore and ships, must

always be of special interest to us, whose
very existence depends on our ship-borne
trade; and the most important application
of wirelcss telegraphy is undoubtedly its
application to what might be termed mobile
communications, that is to say, the commu-
nications of ships and aireraft, of which, at
any rate for inany years to come, the ships’
communications must take the premier
place.

Every British ship registered in this
country being a passenger steamer or a ship
of 1,600 tons gross tonnage or upwards
must, by Act of Parliament, be provided
with a wireless telegraph installation and
with one or more certified operators and
watchers, non-compliance with this Act
rendering the master or owner of the ship
liable to a fine of £500. There are at present
about 3,000 British ships in this catégory.
The nature of the installation to be provided,
the services to be maintained ‘and the
number, grade, and qualifications of the
operators and watchers to be “carried are
laid down by the Board of Trade.in con-
sultation with the Postmaster-General,

" who i the statutory authority for wireless
telegraphy in this country.

Ready for Emorzencies.

The installation which is thus compul-
sorily fitted in ships must be capable of
transmitting clearly perceptible signals on
spark or I.C.W. from ship to ship over a
range of at least 100 nautical .miles by
day under normal conditions. In addition,
each ship must be fitted with an emergency
installation, unlessthe main installation
fulfils the emergency requirements. These
requirements include an independent source
of cnergy for the operation of the installa-
tion, capable of being worked for at least
six continuous hours, and giving a signalling
-range of at least 80 miles for ships which
carry 200 persons or more, or 50 miles for
smaller ships. These emergency require-
ments ensure that even in the case of a
serious accident which puts the electric
power of the ship out of action, wireless
communication ‘can still be maintained
with other ships up to areasonable distance.

An S.0.8. Detector.

The number of operaters and watchers
which must be borne depends on the number
of persons carried, and the service on which
the ship is employed. Ships carrying 200
persons or more must, as a rule, carryat
least three operators, and one of these must
always be on watch. Ships carrying between
50 and 200 persons must carry at least

one operator and two watchers, the operator

being on watch at certain specified times,
and a watcher at all other times. Ships
carrying less than 50 persons must carry
at least one operator, who must be on watch
at certain specified times.

The term ““ operator > in these regulations
means a professional wireless telegraphist

who has passed the prescribed Post Office
examination ; the term ‘‘ watcher ”’ means
a man who has been certified by the Post
Office as being able to distinguish the
distress and safety signals when heard in
the telephones of a receiving installation.
The need for watchers would, of course,
cease if a satisfactory automatic apparatus
could be devised for registering the recep-
tion of a distress signal when the operator
is not on watch in such a way as to call
his attention at once to the fact that this
signal is being received. Devices of this
nature have been under trial by the Govern-

Direction-finding at sea.

ment for some time, but none has yet heen
definitely approved.

All these regulations are made with
regard to the safety of life at sea, eleven
land stations suitably distributed for this
purpose round our coasts, and worked by the
Post Office, being used solely for communi-
cation with ships, principally for the
communications concerning safety of life,
but also for the exchange of ordinary
commercial messages.

Long-distance Working.

It is now the practice of ship-owners
to fit large passenger ships (about 70 are
fitted in this country) with long-range
installations in addition.to the installations
compulsorily fitted, and certain land
stations are suitably equipped for this long-
range working. to ships. In England, a

The wirelsss set on the cable ship * Cyrus Field.””

station at Devizes is used for this purpose’
and communication is carried on with these
large ships up to a range of about 1,500
miles, Up till now the Devizes station has
been cquipped, like the ships, for simplex
working only : that is to say, it cannot
send and receive messages simultaneously.
The number of messages to be dealt with
has, however, increased so much recently
that arrangements have been made to
enlarge its capacity by installing a second
transinitter at Devizes, and operating both
transmitters by distant control from a new
operating and receiving station at Burnham,
near  Weston-super-
Mare. These arrange-
ments will allow of
two messages being
sent and two messages
being received simul-
tancously, wherédas
now at any time the
station can only send
a inessage or receive.
a message.

Tn a few of the large
ships, and at Devizes,
apparatus is also fitted
for automatic high-
speed  transmission
and reception, and on
occasions large batches
of messages from ships
have heen relayed
through Devizes over
the telegraph wires
direct to the G.P.0O.,
London, .but at
present this can only
Le done under favour-
able conditions,” and
the normal practice is
to write up the re-
ceived messages at
Devizes and retrans-
mit them by telegraph
to London.

The apparatus in-
thesc large passenger
ships is developing
rapidly to keep pace
with the necds of passengers, whereas in
the smaller ships, where the number of
messages i3 small, the simple apparatus
compulsorily fitted for safety purposes is
sufficient to meet all needs.

Lifeboat’s Wireless.

Last year, for instance, the Majestic,
Olympic and Homeric, of the White Star
Line, dealt between them with messages
aggregating nearly two million words, and
this year the total will be greater.

In the Leviathan, of the United States
Line, five aerials are used, three for trans-
mission and two for reception, at least

* two of the eight operators borne being alway:

on watch. Two of her motor lifeboats are

also fitted, and it is already laid down that

after July, 1925, all foreign-going passenger
(Continued on prige 1094.)
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I CQ’\SIDER that the 2L O programmes,

are Al. I listen every evening for

about two hours, and' consider the
varied programme ‘of music and lectures
well chosen:: I would prefer more operatic
and classical music and more travel talks.
Licence holder for 23 years.

L. HOWARD "FLANDERS.
8, Céntral Road,
Wembley.

# £ £

What do these B.B.C. eritics want ? Let
us trv a little arithmetic.- The B.B.C.
operates for, roughly: 2,500 hours per year.
This costs mvstal users, say, 15s. (hcence
10s., mew ~crystals 5s.);. _and average
“ valver,” say. about £5. If. onlv 5 per
cent. of the programmes suit theiv *
ious 7, tastes, I still; consxder they are
gettmg good value for _thicir. money, even
it they live north of the Tweed.

J. B. CouPLAND.

8, Laburnum Road,

Fulhvell, Sunderland.

Why could there not be at least two
broadcasting .companies, so that there might
be more competltlon ? Nothing will get on
without competition. We do not want more
than two or three companies, but at least
two.—Yours truly,

¢ fastid- .

Popular Wireless and Wireless Review, January 3rd, 1925.

My complaint centres around Cardiff ;
their programmes are awfully dull, they are
not half as good as thev used to be when
My, Corbett Smlth was there. T like jolly
Tontert parties like the Cymradios used to
be, free and éasy—not these prosy, stodgy,
glow-music pronrammes I like somethmg
with a bit of “"go” and fun’in it ; besides,
theyv . close too earlv; even back in the
sununer when the closing time was supposed
to, be eleven. Cardiff usvd nearly always to
close at 10.80. T think all stations should
keep open uiitil 11 o’clock every night.

Killhampton. : TUGWELL.

Cornwall.

* E 1%
Generally in ““ Pursuit of Beauty in Music

and Poems,” wish they could make haste and
catch her, then we inight get some real

The “difficulty of pleasing - everybody is
recognised, but conld we not have a larget
proportion of lively music, such as Sousa’s
marches, Gilbert and Sullivan’s operas,
popular airs, -etc. The “ funeral dirge”
tvpe of music, of which we get so much, is
no doubt very high-class, but does it appeal
to the majority of listeners ¥

J. BrowxiyG.

Carass, 196, Bedford Hill.

Tooting Bec Common, S.W.12.
%® F N E

My complaint is on account of so many
vibrato singers being broadcast. I am one
of the few or many -who can’t listen to a
‘wobbler, and we have a plethora of these in
and around Aberdeen. “ Five out of six
amateur singers are afflicted with the habit,

. and it is bemcr systematically taught and

patterned by Gxmtrmg teachers.” So wrote

Natives from the Congo broadcasting * music** from 2L 0.

enlertaynment. One cannot hear our next
station for howls and squeaks (Bourne-

mouth) when thé pursuit is in progress at.

D. C G. Cardift. Pre “ B.B.C.” WALLER.
Elstree. § Bristol.
*12*%% *  be used_'tvo'_afisist.in the _navigati; of ships
¢ WIRELESS AT SEA. { '‘Tic boom in broweasting has sprend to
b (Contnued from pege 1098)  { R g M S vl i e

steamers carrying more than ten lifeboats

must have at least one of them fitted with
wireless telegraphy.

Beside} having wireless sets for purposes
of communication, more than a hundred
British ships are now fitted with directional
receiving apparatus, by which they can
obtain by wireless telegraphy their bearing
from a land wireless station, and a recently
published report states that ‘less than
10 per cent. of the bearings taken are more
than two degrees in error.

On shore there are two Government
direction-finding-stations on the east coast
and two on the south coast, from which
ships fitted with any wireless apparatus at
all can obtain bearings by wireless tele-
graphy, and an additional station for this
purpose is to be erected shortly at the
entrance to the Bristol Channel.

At the moment experiments are being
carried. ont with a view to providing specxal
transmitting stations on shore which would
send out wireless waves in much the same
way as a lighthouse sends out light waves.
Such stations would be placed to meet
the needs of navigdtion, and would ‘have
only a short range, so as not to interferc
with other wireless signalling. They could

-maritime signalling,

are now heing -issued. One licence suffices
for any number of sets fitted in a ship, and
the conditions of-the licence ensure that no
interference can take place with the working
of the ship’s main installation.

There is now in operation a good wireless
service for the distribution of weather
forecasts and other messages affecting the
navigation of ships. This forecasting is
greatly assisted by information supplied
b» wireless ~ telegraphy by ships in the
North Atlantic on a prearranged plan in
which some twenty-five large ships are
taking ‘part.

Wireless telephony is not yet used for
with the exceptlon of
a few installations for communication
between lightships and the shore, but the
problems which it presents are now being
carefully considered and tried out experi-
mentally. Such a service to be of real use
must be two-way (like the ordinary tele-

phone), must be connected at the shore .

end to the land: telephone system, and must
be clear of any ‘nterferenice to or from the

_ship's wireless telegraph installation.

These are not problems to be solved
off-hand, but there is no reason to suppose

* that before long wireless telephony will not

be extensively used for the comtunications
of our mercantile marine.

an evening paper correspondent. Surely this
is a deplorable state of matters for those like
myself, who eonsider ** bleating *’ a nauseate,
tmdv subtelfuo'e for a bare, scantv voice.
If we could onl\ have tremolos by them-
selves and not as they are, mixed with

ood sirigers, it would be a hboon to many, or,

of this hoﬁ'lble practice was boveotted by

ofhers, as I mean t6 do, it would soon come
to- a finish.
. Abev‘deen Jas. GRASSIE.

% S

My locdl B, B €. stationiis 5 W A, the Car-
diff statlon well, t6 get on with it, my

“grievance is’#his.” Other B.B.C. stations

1nanage to ha\e a dance night either once a
week ‘or a, ﬁutmght -Whv can’t Cardiff
do thesame ? It is true the\ used to give
half an howr’s dance musicevery night, but
that dropped off a few months ago, and
now I think we fret a dance mﬂht once a
quarter. Of course, some people nnght say :
“ Are you not satisfied with- the Savoy
Bands ? 7 but observe how late they start,
and after you have been at work all day
you don't fancy stopping wp till 11.30 or
12 p.m,
Frep HeDLEY.
1, Union Terrace, Abergavenny.
bl * bl

I have a small “grouse’’—i.e. our new
station, the-Notts Relay Station, 5 N G,
while reception being very good, and not
in any way- being the fault of. the B.B. c.,
there is a continual whistle like the top
note of a tin whistle, which is apt to get on
one’s nerves; to my mind it séems like
interference from another station. If it
could be remedied it would be a great relief
to many, I am eertain.

N. M. LiNpLEY.
Belmont, Denison Street, Beeston, Notts.
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THE R.I. LYRIANETTE.

Complete with standard 6-guinea
loudspcaksr, the latest dull-emitter
valves, batteries and all accessories.
No extras. £22 5 O

There's a supreme satisfaction in placing your
faith in a really relable firm. Manufacturers
who know their job are a surer way to radio
success than hours of wasted experimenting.

There are 25 years of real experience behind
R.I. productions. That’s why you are assured
of the very best results. All components and
sets that carry the monogram R.I. are worth while.

The R.I. Lynanette is the only completely
self-contained loudspeaker cabinet set available at
apopular price, and it gives R.]. Standard Results.

The R.I. Transformer is known all over the
world as the transformer with the finest possible
construction, and the thousands in use are giving

MAXIMUM AMPLIFICATION WITH
NO DISTORTION.

Werite for the new R.I. catalogue. - You will be amply repuid. -

4012 Hyde Straet Oxford Straak &
SR
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BETTER RADIO AT ONE-TENTH
THE CURRENT COST.

The latest and greatest achievement of
radio valve science!

Much greater volume with crystal
clarity from a dull emitter valve
which consumes only one-tenth the
current required by the average bright
emitter.

An accumulator charge will last from
10 to 12 times as long with a ‘“‘Six
Sixty.” - It is a sound investment which
qulckly pays for itsell and continues
to save rechargmg trouble and expense
whilst giving mcomparahle results.
Start economising on your radio now:
Get the ** Six Sixty ” by mail.

FILAMENT VOLTS - FILAMENT CURRENT
15 to 2. *25 haigh.

20/~

Posl Free. Cash Witk Order.

mumm HOUSE,
L D 189 REGENT ST.
t'c LONDON W.L

Jelepheone Re_gonl' 5336
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ONE USER AT

: Montreal

l ] g were quite strong.”’

—INDOOR s & /

(Patent applied for.)

HASTINGS WRITES :

;.X find with the :
i ¢ *0.V." Acrial results :
: ar¢equal tooutdoor
: aerial,andThaveac- :
¢ tually received the
: Station :
: and signals, which

A\
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»
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NO INSULATORS

Can

outside

be used
if desired.

INSIST
ON “0O.V.”
PRICE 2/6 EACH.
No further expense.
SAVE MONEY.

Ask your Dealer
for particulars.

The Original can be seen. TRADE ONL )
CABLE AND ELECTRICAL SUPPLIES,
Cable House,

234, Pentonville Road, LONDON, N.1.

Telephone: North 3109

VALVE RENEWALS

We repair, by our patent process {for-which we
have the National Physical Laboratory’s report of effi-
ciency), all standard types of valves at

Up to 3 valves cheap- /
est method is fo send 6/6 carriage paid
by letter post. {excepting Dall Emitters)
at least equal efficiency to

Rermttance mast be
enclosed with
valves,

~ AND ‘

GUARANTEE ’. new valves,

to return in seuen days,

or refund your money without quibble,

THE ECLAT ELECTRIC MANUFACTURING CO., LTD,,
SPENCER HILL ROAD,

WIMBLEDON.

“DOPULAR WIRELESS” ADVERTISEMENTRATES

THE FAMOUS FORMO

RADIO COMPONENTS THE

| 11 THE FORMO DENSUR FORMO 1.F. SHROUDED
/ TRANSFORME
. INTEGRAL VERNIER fs the acknowledged stand'u'd ot

v, nas advantages over every ©Xcellence. No effort s spared to
] = B other condenser. Ic is Mmake it the finest obtainable, and
1 T~ S = gessentially an instrument its pricé places it above all others.
} é‘ of precision, and it isnot , Ideal for the UNIDYNE
I & approached by any othér A.Ratiol-2.

. tow-priced condenser for B- Ratio 13

: zeneral excellence of de. € Ratio 1-4
Rsign, workmanship and D- Batio 1-5.
usefuiness. For the
001 mfd. 106 TXNIDYXNF

00073 mfd 10/- 1-10.

= 0005 mfd. 96
B== Dual 20/6 0003 mtd. 8/6
—— 0002 mfd. 7/6
1-plate Vernler 5/¢
Dual, with Yernier12/6

e K1l THE FORMO HOME CONSTRUG- |
1 - TORS SET. 3-VALVE,
mth éethomprli:es Standard guar-

ee ormo Components. The
THE FORMU COY.panel14” x.14” isdrilled and tapped,
Arthur Preen & Qo, Ltd) , and everything necessary to assem.

! Head Offices & Works : le this first-class set is ingluded
| Crickiewood Lane; N.W.2.

1 'Phone Hampstead 1787,

One Price
8/

and packed o well-made cabinet.
£4 12s. (plus Marcon! Royalty), 22. York Place, Edinburgh,
Contractors to the Admiralty. War Office, Air Ministry, Post Office, and Indla Office.
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RADIO IN CHINA '

¢

By PERE LEJAY
; 0Hex‘e is a brief account of the radio progress made in the ‘‘land of the dragon.”

B e B e e up e S

THOUGH it is possible that the
g “almond-eyed Celestial” would not

vet have reacted to the lure of .
radio to any great extent, in spite of the
radio waves floating aronnd him, and that
he is, indeed, in the darkest of deep ignorance
regarding it in the interior of China, radio
is taking as firm and fast a hold in a few of
the more advanced districts of the nation
as it is in any lluropean country.

A great deal is due to the influence of
the European settlers and missionaries, of
course, one of the most outstanding cases
being that of the work being done at the
Observatory of Zi-ka-wei, at Shanghai.
The observatory was originally founded in
1845 by the Jesuit mission of Kiang-nan,
‘although the present building dates back
-only to 1875. As the work in the scientific
branch of the institution increased, it
began naturally to include the study of
meteorological ¢onditions, and as soon as
-radio eame to the fore so strongly in this
Tatter work it naturally found its way into
the observatory. -

Investigating Atmospheries.

At present the station of Zi-ka-wei is
one of the most important-weather observa-
tion pests in the section of China. It has
Been due to the careful 'work of thz past
few years that a remarkable theory has_
-been practically proven conclusively=-that
: while most..
storms of
thedistriets
are either
respons ible
for, or at-
least cou-
pled with,
atmospher-
ic disturb-
ances (a
puiely in-
dependent
check of the
recent bu-

Tuning in the seven-valve set at thz

.The aerial is 125. ft.
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they can pick up both stations regularly.
By a system of checking, théy have found
that the Honolulu station is apt to be off
as much as five seconds,one way or the other,
from the European stations. The Tower,
Bordeaux, and, in fact, most of the hig
European stations, are receiveld on C.W.
quite easily, and occasionally on telephony.

rean investigations of
Franee), the famous
typhoons of the China
Sea are not in any
way connccted with
whatever static is to:
bhe observed at the
monient.

No Broadeasting.

This has heen done
with the big mobile
frame shown in the
photograph, careful
observations having
been taken, and the
frame directed to the
approaching storm,
away from 1it, and in
every direction. The
typhoon has been
found to be often the
centre of the calmest
atmosphere, zo far as
static is concerned.

The receiving set.
used, workingon either
an outdoor or frame
acrial, has four stages
of radio-frequency
.amplification, followed
by. a detector or an
audio-frequency differ-
ential to climinate
static in general rc-
ception. The oscilla-
ting eircuit is operated
by a two-valve hete-
rodyne, with a Baldwin

2,000-ohm Leadphone.

long and 100 ft. above
the ground.

Other interesting * work - done by the
Jesuit observatory has been in the checking
of time signals. As they are just about
half-way between Nauen and Honclulu,

Obsarvatory.

The giant frame a<rial at the Zi-_a-wei Observatory, China.

There i3 no actual broadeasting station
in China yet, though radio sets are for sale
in several of the stores in Shanghai.

The incoming ships often favour the
inhabitants with concerts, however, and
thus have made radio music a not entirely
unknown factor. That radio may ever
Decome the craze that it is in the Occidental
countries is, of course, very doubtful, due to
the difficulties of manufacture and the
expenses ; though, with Japan so close by.
even this is possible.

*~ooovoo¢¢¢¢ow‘“’*

! ROME CALLING

Db b b - R

W ottt

THE ‘Ttalian broadeasting station 1 R O
in Romé has begun its radio broad-
-casting service on a 422-metre wave-
length with 2 kilowatts aerial transmission
power,

The ¢ Radio-araldo ” station in Rome.is
continuing its regular work on 450-meter
waves, with an antenna power of 100-300
watts.
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i “FINE TUNING. |
{ HOW TO GET BEST RESULTS. i
: By J. C. JEVONS. '

,
|

SO many articles have been written
dealing with the subjeot, of tuning.
and of tuned anode circuits, that it

may be assumed that our readers are familiar
with the subject in its broadest sense.

1t remains, however, to give dctailz of
the relationship that should obtain between
the electrical and mechanical construction
of our tuning arrangements so that the best
results may be secured.

1t is not enough to ‘state that a circuit
may be tuned by means of a variable con-
denser connected across an inductance, or
by mcans of a variometer, as mechanical
considerations enter into the question in
order that our method of tuning mayv be
brought into use in as effective a manhner
as possible.

Use of Extension Handles,

For cxample, the troubles of hand ca-
pacity effects when moving the hand to-
wards or away from the knob of a variable
condenser arc well known. This trouble is
not only most trying to one’s self-control.
but also vitiates our efforts to bring in a
faint signal. This difficulty may occa-
sionally be experienced when using vario-
meter tuning.

The rcader will probably suggest imme-
diately the use of extension handles, and
this undoubtedly gets over the trouble in
the case of a made-up set, and at the same
time allows of the variable condenser being
rotated through a very small arc of motion,
owing to the greater leverage obtained by
the longer handle. )

Even with a boxed-up set the mechanical
movement of the condenser must be very
smooth aud even, and the extension handle
rigid and free from all whip or spring,
otherwise therc is every probability of the

. movable vanes of the conderser moving in
small—possibly very small—jerks, and so
;1psctting that fineriess of -tuning sought
or.

But what about- that .amateur “ hook
up,” in contradistinetion to the made-up
cabinet set.

Here we have possibly to deal with boxed-
in condensers as scparate units, and fre-
quently light in weight and not fixed to any
relatively firm foundation as in the case of
the cabinet set.

The use of extension handies in this caso
is frequently a practical impossibility, as
the rotational friction of the condenser
spindle, is usually in excess of the friction
existing betwecn the condenser and the table
top on which it is resting.

“Mechaniecal Friction.

This means that when we move the ex-
tension handle, instead of the condenser
spindle rotating, the condenser rotates on
the table top, box and all. '

How well many of us know this trouble,
especially when working with our apparatus
laid out on a smooth table top.

A certain amount of rotational friction is
inevitable, and is caused by spring washers,
or other spring contact devices in our varia-

D e = = 2 2

able condensers. quite apart from defective
alignment of the spindle in its bearings.

When using vertically mounted variable
condensers a considerable amount of this
internal mechanical friction may be
alleviated, but when the condensers are
mounted horizontally onva panel a certain
amonnt of friction to rotation of the vanes is
essential. owing to the unbalanced mass of
the rotating portion, and how seldom do we
find the rotor counter-balanced for the over-
hang of the moving vanes on one side of the
spindle,

If this friction did not exist the vanes’

would not remain in the position to which
thet were turned by the knob, but would

~ falt back to the bottom like a loose hand on

a clock.

1t is at once seen that this trouble may
be greatly aggravated by an extension
handle, unless the effect

howling, only faintly this time, and as he
knows that further efforts are useless,
rather than lose his signal altogether he

_leaves it howling and basks in a little music

and a lot of carrier wave. No, reader, this
is not a mixed metaphor, the warmth being
supplied by his eonscience, and that blush
that mantles his brow is caused by the
thought that he is not beloved of his fellow-
listeners. .We, would fain be_charitable and
trust that this is so. ]

Now this howling is a positive curse to all
around, and in the words of the well.
known engincer, ““ Don't. please, do it.”

Cease looking for that oasis of a silent
spot in the midst of a howling wilderness,
get out of the oscillation altogether; it
you must play with it, get near to it but

. mever into it,

Incidentallv. an unexpected source .of
considerable irritation of the ether was
recently traced to the efforts of the gentler
sex to reprodiuce the dulcet tones in the
headphones during the absence of the head
of the house—rerd. sap.

This endeavour to emulate' the perform-
ance of the master mind should be sup-
pressed if not deliberately thwarted.

To secave this essential finencss of tun-
ing the writer would Ftrongly recommend

of the extension handle
is designed to counter-
balance the overhang:
ing weight of the vanes.
If the vanes are
properly counter-
balanced. the friction
to rotation may be im-
mediately reduced.
Now these remarks
are equally applicable
to the case” of vario-
meters, with the excep-
tion -that since their
construction lends
itself to mechaniecal

balance we may have
to counterbalance an
extension handie if we
desire to reduce the rotational friction when
horizontally mounted.

On the Point of Oscillation.

In the case of variometers however, there
is one point that wants watching carefully,
and that is. the avoidance of stiff connec-
tions between rotor and stator, which may
give a troublesome clock-spring effect if we
reduce the friction to facilitate fine tuning.

It may seem to some that these are rcla-
tively unimportant details, but the time has
come for us to consider these refinements,
and quite apart from this the writer is
firmly convinced that much of the oscilla-
tion and “ nearly but not quite” tuning
and other heterodyning effects that
nightly pollute the ether is almost wholly
due to the mechanical impossibility of
tuning some sets with that accuracy that
fine tuning warrants.

The tuner reaches out his hand and. his
signal disappears. he adjusts the knob of
the-condenser and the signal reappears, he
withdraws his hand and the set starts to

—h?wl.

He approaches that knob again, and
makes a small adjustment in one direction,
and on withdrawing his hand the howling
is distinctly worse ; making a final dash he
reverses the previous adjustment, and on
withdrawing once more finds the set still

- to be built.

The back of the receiving set used by 'Mr.lF. Walker for reception of Australian

signals,

the amateur to try the reversal of the custo-
niary routine—i.e, instead of tuning roughly
with "a wvariable inductance and finishing
up with a vernier condenser, try tuning the
variable inductance roughly with the con-
denser and finish off with the variable
inductance.

This can readily be accomplishod if
movable basket coils are used connected in
series as a variometer, and mounted in any
convenient manner so that their magnetie
coupling may be varied by infinitely ‘small
amounts in a smooth manner.

! NEW SHORT WAVE |
STATION OPENED,
Gorrrsessseee *

TCKERTON, N.J., has just completed
its broadcasting station W G H, the
first short wave commercial station

It has obtained a licence

to operate provisionally on 90, 93, 97, 100

and 103 metres by the Departient of Com--

merce. It is intended for trans-atlantic

service, and has a transmitter rated at 20

kilowatts, which-is -éxpected to establish

auxiliary long distance commetcial circuits
to Paris.. Berlin, and Buenos Ayres.
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Take no Chances

_ ——wear British
Ericsson Telephones

ported telephones.”

T

ND THE
HONES A
EARP "EARS .

ons
DANGER THAT LURKS N FOREIGN GG
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imp 4 ot of Britis

to bu

" Daily Exvress,”
13-12.24.

‘* Listeners should, therefoxc be extremely careful in buying im-
Take no chances—use Ericsson (British)

Telephones.
But be sure they are Ergcason Bnmh ot Conti
imitations, Look for * Ericgson ’’ stamped onncach hga:in[igg]

: LLING AGENTS:
2 MA\C]{E\I‘ER: 3, King St.,
3 V. Deansgate.
: \OTTL\GH \M: J. Furse Z
;& Co., Ltd ’!‘mmc Street. :
;COIOHFS’[‘ER 121, Wigh S8, :
: SCOTLAND : Malcolm Breingan,
v 57, Robcllwn St.. Glasgow.
: BIRMINGHAM f: 14-15, Snow Hill. :
g E. ENGLAND : Mllbllln Ho., :
Xeweastle-on-Tyn g
LEEDS: North Bnllsh n-
:  gineering Equipment Co., :
: ands Lane :
: IRISH FREF STATE : Stocks :
cnrrncd by A. W. Doyie, Kclly B
& Co,, 174, Pcalsu Sc Dublin, :
BBLFAQT' . Robert son Ll.d
46, )Iay stxeet 5 E
CARDIFF: E. mpson &
Son, Western Mail Clmmb«.n H

Prices :
120 .ohms . 24/6
2,000 -, .. ...25/6
4,000 . 26/6

Write to-day or apply lo onr agents
jpr literature re our ‘receiving ssts,
Super Tone Loud Speaker and
tested parts,
The British L.M. Ericssoa Mig. Co.
Ltd., 87/73, Kingsway,
Londou, w.C.2.

(BRITISH)
Telephones

|

FOOL-PROOF RAT-
TERY TERMIXALSR
AND COXXECTIONS
IN COLOUR are pro-
vided as an cflicient
safeguard against the
burning out of valves,
Each box contains;
6 Terminal Studs, 6
Multi Conncctors, 4
Coloured Connectors.
8 Discs (Black, Red.
and Blue} printed as
follows : —

PHOYES?‘-

HONES

HIGH TENSION +
LOW TENSTON —

EARTH. AERIAL.

With Instraction fer
use, PRICE

2/.

N

The Phosphor Bronze
spring in the connection
socket g qne the stud
dome which is shaped to
ensiire consiant down-
ward pressurve of the
flat surfaces of stud and
conneelor, cne against
the olher.
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IRELESS enthusiasts are loud

in their praises of the Newey
Snap Terminal, which, with one
movement makes perfect connec-
tions and certain contact. It can
be used in a dozen and one ways—
on experimental circuits, for adding
headphones to any set as required
and, in fact, wherever instant con-
tact is wanted without trouble or
fuss. It obviates.the screwing of
wires, cuts out the soldering iron
and minimises the worrying and
time-wasting method of making
connections with odd ends of wire:
Get a box from your local Wireless
Dealer or ask us for descriptive

leaflet.

Pettigrew & Merriman,
124, Tooley Street, London, S.E.1.

M " N A I_connscnons

PATENT APCLIED-FOR
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M.E.L
NEW TYPE
'PHONE

o ,

A W@m
S

New “OB" Type

The latest ~ M.E.L Headphone has been produced to meet the
very large and incereasing demand for a CHEAP, LIGHT, 1
COMPORTABLE Headphone of British make and, design,

The chief"features-of the Head Phone are as follows :—
HEADBAND. A wide single Headbaud of spring Duralumi
wil} not rust or tarnish, and therc is no leather or clotl

to become insanitacy, This Headband gives maximum

owing fo ifs lightness, minimum pressure op the ears, an’ <om
plete absence of pressurc on the wearer's heafly cannot possibl
entangle the haic, and the slider principle allows of immediat
adjystiment. The slider bar and stirrup are made of Durglun
and the whole of the Jeadphone is absolutely rust proof.
LARPIECE. _These Phones are fitted with special Magnets, ard
eéach Magnet Ts _individually tested so that a wniform stundacd of
etticienct is obtained, Each Earpicce is individually tested a
standard, thereby giving a pecfect balance every pait of
“MLE.L™ Phounes, Stalloy Diapkragms are fitted, and the whole
Iiarpiece is entirely dust proof and rust proof,

Maximum {ightness—g! oupces onlz—has beeg obtai w ol

Wppairing in avy way the efficiency of the Earpicce.

Price 15/6

45-47 KINGS ROAD
CAMDEN TOWN.N.W.I
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ALL POST FREE AT

CALLERS

PRICES

Ebonite Panels |COMPLETE
Matt  §* 3716 P
"x 6 22 1/10 R
12x9* 4.6 38 1
127x12* 5/9 5]- C
15°x 9" 5/6 4/9 B
15°x12* 7/6 5B L
47 x 4* 8d. 6d.4 1
7*x 5* 1/6 12 s
6°x 6" x 3" lod, Ly
Any Slze¢ Cut.
8q. in- 4" 4d. 47 1d FREB.
Terminals Headphones
MIII.Pol.Brass 2d. .000 oh
4B.A.Standard 1d.| Brown’s'F°B.1.H.
Lacquered d. | Biemens,

Spade type,doz, 3d.
Te\ephonety{eel&d.
Multiphone 4w.9ad

. 6-w
Refty spring =~ 3d
2 B.A. Small  1d.
Contact Studs  1d.
Spring Washers §d.
Acriai wire 7/122
Enamelled., Bright,

00 ... 3]/6.2/8
‘do. Elecyron 18

Steriing, all 25/ -
General Radio 20/-
Fellows .. 18’6
ay 1/-] Afrweight ... 1
do. Adjustable 1

H.T. B
With Wander Plugs
60v. 8/ 36v.

Lead#dn 4d. a yard. § Siemens same price.

MARK OF

Insulators

eel 1d. Egg 1d.
Crystor ty(i)e 9d.

... Leadin 4/-
4" & 6* do. 9d.
9”1/, 12 & 15.1'3
Valve Holders
TypeA7d.Polarl/3
Serewed 8 puts 8d.
Lbonlte ,. 10d,
Do. Open Type 6d.

British Wi
Shalia2irieiog aal oo e WEes

N

40 17

Coil Plugs
Ebonito .. KII.Ocl.

Basket .. .. 1°'.
Moulded pype  6d.
Couil Formers 2i4.
Basket type 1id.
Coil Notints 44,
‘Athol’. Cbonite 2/3
Do. Porcelain_ 1/
Basket Coil Sects.
6—1/9. 4-—1/-.

Variable Leaks
Flltron0-7meg 3/-
Watmel 0-5
Lissen type .. 2/6
.. Resistances 2716
Ebonite Dials
}gnumv%dt&' 8

inobbed typ
2% Fil, Type

2¢ x 14%, 4q.

8
»
-]
=]

B
3

2 U

i i

[ R

A I

B E

i s

v INVITED

v

4

Transformers

L. FS{lverTown2l;-
adioInst (new) 25/
granio 21/ 20/-
dux-ndeﬂt(nc\\')zﬁtl-
Reliability
10/- 12/6
Ferrant} .. 17/6
Xtraordipary 8/-
Tangent 12/6 14 6
oyal .. .. 20/-
R.A.F," Modulation
Telephone, & 10-Ir.
‘“ Unidyne '’ 8/-
H.F. Tangent 5/6
McMichael's 10/-
80':\1\ 900 m. 5/6
00 & 300 m. 4/6
Formers only 1/-

e
Switghes, Ebonite

., Tumbler 18 14-
D.C.O 6

Urility sowag A1s
Jtility 2-way &
3w5 [-AWw6/-6wS -
Ekover Type Stocked
MiniatureTurn 6d.
Lissen 2-way 2/9

, Beries part. 3/9
Double-arm do. 2/«
N.P. Panel 9ad.

New Lines
Eureka Transform-
ers, No. 2 22/6
ConcertGrand 30'-
R.I. Chokes 10/
Shaw's Hertzite 1/-
Tunestalite 1/6
Mic-Mct-Detec’r 6/

Condensers
Mullard, EdisonBell,
Dubllier,usualprices
Mansbridge. 1 m.1.,
1/6; 2 mf. 1/6;

36 mf.ga.
IronQoreChokes
1.000 ohmz 94

Orders
Under 5

/|6 value, carriage pald.
. 2d, per 1/. packing, ete.

'J. H. TAYLOR & CO.,

4 Radio House,

Telephone:

Maoaulay St., Huddersfield, 341
Telegrams: ¢‘ Thorough.”” Huddersfield

Var Condansers
-001 Panel Type6'6
-00076,Knob & 549
-0005 |

Dial )5¢-
+0003 { In. l4l-
+0002 jciuded.i3:/6
Stock “* Square

IR &

AW B,
Utlh’tyusualnrices.
Vernier,no dial 2.6
5 vane 3/3.7 316
‘‘Polar’’typcsl0 6

Microphones 2/
Tapping keys 2/«
H'dphone Cords 1/-
Alum.H'bands 2/6
All ¢ Igranie,’ * Lis-
sen,” * Burndept,’
‘EdisonBell’ ‘Allas’
& 'Sterling’ ﬂom!i
Coil Holders
Ashley fixed 2/8
.» moving 3
Igranic 3 Sct 8
Ebonite 3 coil g
1

b coil

Single Moving
. Fixed 84.
Relessed do__8d.
Fil. Resistances
Good quality 1/6
Tgranic ... .. 4/6
Yernier Type 7/-
Ormond 2/- Ajax 4 -
Burndept ... 5/-
I.C.B, 47- & 5/-
i 2/9

STHTHD

)
!
!
[
I
a
a

Agcessories
Gal. pulley 4d.
Alum. k. 1/7-
Yalve Bockets 1d,
Valve Windows 4d.
Crystal .Qups 24.
P. Wax block 64
Resin 8older.0z.34d.
Insulating tube
All gizes, yd. 34.

» Tape, yd, 1d.
Valve Template 4d.
Nu-Gravine  73d,
N.P.Switch Sets
D0.O. 1/- B8.C.O

ad.

Long range, superb appearance and low price
arc the outstanding features of this efficient
Crystal Set. Filted with Loading Coil socket
\\ to take coils for Chclmsford, ete.

pricc 17/9 Post 9a.

Adjustable Phones,
highly seasitiy ’9
Post 8d. /
:‘;erial] \ll'ire. 1c0 feet.,

< /
rani e'c 1 5

Complete Cutfit, com-
Post 9d. orising  Crystal,  Set,
hounes, & Acrial Wire
os above 0!_
Post 1 -

SCIENTIFIC SUPPLY STORES,
80, Newineton Causeway. London, S.El. Branches: 126 Newington Causeway, SEl;
7, 8t. George's Circus, SE1; 16, M:ml:tte_4 “t..Charing Cross Rd. . W.1: 207, Fdgware 1’1797

W.2: 84,Church Rd.. Upper Norwood S.E 2 Phone: Hop. 4177.
e — = -

|

c YOURS FOR 20'-
Send 20/- to-da{

u

and this wonder

wards.

Acrial,

and one Detector

. together with your order for the * Tonyphone,"
set, which receives
ali B.B.C. stations, will be delivered
complete, including all accessories.
pay a further £1 each month after-
The total cost is only £15 9.,
or, if you prefer. £14 5s. cash.
* TONYPHONE " SUPER TWO-VALVES
Complete with Accumulator, H.T Battery
1 pair 4,000 ohms Headphones,
and two Valves—one High Frequency
All Royalties paid.

Send to-day and enjoy broadcasting NOW.
BRITISH ENGINEERING PRODUCTS CO.,
(Vaive Dept.), WINDSDR HOUSE,

ou

VICTORIA STREET,

\'

LONDON, S.W.t.

S §.A.

ROYAL COLLEGE
Dear 8irs. OF SCIENCE,

It may interest you to know
that | have recently scientifically tested your
YGIL-RAY ” crystal Its performance was truly
extraordinary when tested both electrically and
on a Crystal Set. From its characteristic curves
it would appear to be purticularly useful in
Reflex Circuits. L C.~ D.IC, A.LC., cte

results obtained by L
using the GIL-RAY Super
Sensitive Crystal ]
or from

Of all dealers

r:

: 1/6

THE GIL-RAY RADIO CO,,

Sicilian House, Sicilian Avenne, W.C.1,
..Trade enquiries we'come.
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T was a cold, .black night. The colliery
head-gear loomed up out of the mist like

a giant Meccano model. Arc lamps were
dotted herc and there ; the winding engine
periodically snorted under its load. At the
brink of the black gulf which precipitated
to the famous Silkstone seam of coal over

“a quarter of a mile below stood a group of

men, silent, waiting. On one side, in a
little hut, was Mr. Bottle, assistant engineer
of the Leeds-Bradford Relay Station, his
headphone-clasped head cast out -in bold
relief by the glow of three L S5's in the
three-valve amplifier before him.

Into this hut eame a land-line from the
Lceds-Bradford station twelve miles away,
where, at that moment, a professor of Leeds
University was giving a talk on coal mining.
Suddenly the engincer in the control-room
of 2L S told Mr. Bottle that Professor
Ritson had finished, then plugged the line
through to the transmitter, while Mr. Bottle

plugged his end through to a Woestern

microphone which stood at the pit-head.

The “Star Turn.”’

“T am speaking,” came the voiee of Mr.

G. P. Fox, station director of 2L S, * from
“the pit-hecad of the Whitwood Colliery,
Normanton, Yorkshire.”

And 30,000 listeners wondered when they
heard his voice as clearly as if he were in
the studio, with a realistic rattle of trucks
faintly. in the background. Every wircless
enthusiast’in the West Riding was listening,
for this was, the tight of ‘the broadcasting
* stutig®’ froni out of the depths of the carth
which- proved. so”succéssfill that the only
criticism” E-lave leard was that it was not
long epouglt: - = . - '

The “star_turn ” of the evening, Mr.
Gedrge -Lister, a  well-kiiown Yorkshire
comedign, had wandered off and was having
an altereation with-a-voltier as to whether

D b o SR R R S b o e ot o e B b B o B B T o o o b o 0‘0"-‘

BROADCASTING FROM THE
DEPTHS OF THE EARTH.

By OUR YORKSHIRE CORRESPCONDENT.

The story of the spectacular breadcast from the bottom of a very
deep coal mine by the Leeds-Bradford Relay Station, told by one of the
broadcasting party.

% > oo seoedt

one was allowed down a mine with spats
on, and he had just come to the conclusion
that one might go down with such on when
he heard Mr. Fox’s voice and came stumb-_
ling across to the pit-head.

“Short and Sweet 2’

“Qooooh ! . Is that the pit?
w-would happen if I {-fell down it "~

The kindly pit officials told him that as
it was 1,500 feet deep they might find the
bits at the bottom. He would see how decp
it was in a minute when they took him
down. They sometimes went down at
sixty miles an hour, but out of consideration
for him they would go slow. Despite his
protests, George was bundled into the cage ;
while the land-line was switched through
to another amplifier which Mr.

What
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Conquering Hero Comes.” In the pit
hottom office was Mr. Harvey with the
other three-valve resistance coupled ampli-

“fier, connected by one of two lincs up the

shaft to the land-line and the station,
which now seemed so far away. The other
line was used for speech with the pit-head.
Sommcbody put a loud speaker at the other
end of it, and s0 we were able to listen-in
to what was going on not fifty yards from

‘us; but we listened by a circuitous route.

The “ Human Woodpecker.®

The more George saw of the pit the less
he liked it, but the listener heard the pit
deputy—a blunt, broad Yorkshireman-
bundle the spatted George away. to the coal
face with a pick. Then came blows at the
coal, blows which decreased to taps, feeble
taps punctuated
with groans and
moans and mut-
terings. George
told the listeners
2!l about life in
a pit.

“1 wonder”

biff '—“how
much” — phew! |
—-aton "—tap! |
- they get for

iionel Harvey, the engineer-in-
charge of 2 L S, brought into action
in the pit bottom office, another
microphone being installed in a
working some distance away.

Then they let us down. It was
short and nasty. As for slow—we
did at least thirty-five miles an hour.
the upgoing cage passing us at
seventy ! Hunched up in our little
iron cage, which swayed and rocked
and clattered, we gasped for breath
as a hurricane torc upwards past us.
It was pitch dark; we clenched the
hars along the top of the cage like
drowning ‘men. Was this the
bottomless pit ? '

What was that ? No, this must
be heaven! Out of the ceric dis-
tance came faint, swect sirains of musie.
No, it was not heaven, for the cage slowed.
we blinked at the glare of arc lamps under
which sweltered the Whitwood Collierv
Brass Band. And Georgo stepped out of
the cage to the strains ‘of * See The

The Whitwood Colliery Band “ broadcasting *” ai the beitem of ‘he pit,

Mr. Lister, a well-known comedian, broadcasting a *‘turn”

i from the coal mine. |
this '_,’he groaned. “ Reckon I’ve got ™ —
biff t— “"about three-ha’porth !

During an interval George rendercd that
diige “ Don't Go Down to the Mine;
Daddy,” with .Lister variations; then he
«ot fed-up and:clattered off in a desperato
effort to find the pit deputy. On the way
he passed a miner with a face like the top

-of a Cossor red-top.. This begrimed fellow

had nearly spoiled.the success of the trans-
mission ; his mates had giggled, grinned,
hand. over mouth, as they stood in an
admiring but silent circle round the mike,
but he.-had to tiptoe away and rush down
a working, there to burst. .

An Immense Suceass.

George eventually found, and paid a
tearfol farewell to thé pit deputy, who
shoved him unceremonious'-- into the cage
and sent him, tired but 1y, hurtling
to the surface, while t. oand played
Tosti's “ Good Bye.” - The amplifiers were
packed up in their portmanteaux-—they
had been used at Wembley—and a proud .
party of B.B.C. officials emerged from the
colliery. The transmission’ was an immense
success. -both technically and fiom ' the
¢éntertainment point, of “view, and, in my
opinion_ quite worthy of “S. B-ing.”
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IN spite of all that has been said and
written on thé subject to date, the mis-
usc of reaction in valve sets is'still a
widesprcad cause " of " interference with
broadeast reception. A little reaction is an
excellent tonic for feeble signals. Pushed
to excess it converts the harmless amplifier
into a raging “ oscillator,” and fills the
ether with streams of cat-calling carrier-
waves.

Only Effective Remedy.

In the early days of broadecasting the
licensing authorities attempted to eliminate
this form of interference by forbidding the
use of reaction direct on to the aerial.
Tuned anode and inter-valve couplings were
the only forms of reaction allowed. It was
soon recognised, however, that there was
little to choose, so far as *‘ radiation ” was
concerned, between any of these circuits.
The only effective remedy lies in persnading
the owners of valve sets to “ ca’canny ” in
the gentle art of coil-swinging and knob-
twisting.

Unfortunately persuasion’ alone, -eithér
in the form of Captain Eckersley’s emphatic
* Don’t do it,” or his sporting appeal to the
spirit of noblesse oblige, has failed to keep
the ether clear of “variegated shrieks and
howls.
their attention to finding some means which,
whilst allowing the use’ of reaction within
legitimate limits, will make its abuse im-
possible. The problem has been attacked
i several” different ways, .of which the
arrangement, shown jn the Fig, (Patent No.
218,336) is an intcresting and . ingenions
example. - )

An Ingenious Prineiple. ' ¢
The pringiple here involved depends upon
utilising the chéngé of plate current (which

occurs when self-oscillation séts in) as’ a
means of automatically. changing the con:
ditions of the set and, in effect; throwing the
offending receiver out of operation for the
time being. .- e ;

" Two separate and independent reaction
‘coils are provided.- The coil A is the ordinary
reaction winding variably coupled with the
secondary circuit B and aerial D, both of
which arc tuned to the incoming signal.
The other coil, E, back-couples the plate
cirenit to a special loop cireuit, C, which is
inserted in the grid, but is tuned to a fre-
quency different from that of the incoming
signal—i.e. different from the circunits Bor (.
Owing to this difference in tuning the coils
C, E bave no appreciable reaction effect at
signal frequency.

A “Swamping > Frequency.

If, however, the coupling between the
coils A and B is tightened so as to cause the
valve to boil over into self-oscillation (at
the signal frequency) a-sudden change takes

PREVENTING RADIATION
TROUBLE.

An Automatic *“Cut out " for Oscillating Valves.
— By SEXTON O’CONNOR.

Inventors have therefore turnéd’

DO
I g 2 e

D e P S AP AAe *-

place in the valve of the plate current, and
a corresponding increase occurs in the
amplitucle ‘of the grid circuit oscillations,
which are then rectified and cause ‘the grid
to acquire a more negative potential. = As
the grid’ reaches a certain critical negative
potential, the back coupling betiveen the
cpll3 E and C suddenly comes into play and
swdnps ot the existing oscillations with
oscillations’ of "an’ entirely diffcrent fre-

quency. déetermined By the tunirg of the-

cirenit C. o
As .the second set of oscillations are of a
frequeney far different from the tuning of

“dud” so far.as. reception iy concerned.
Before it can be again brought into opera-
tion it is necessary to open the filament
switch 8 so as to quench the second oscilla-;
tions and bring the whole system back to its;

“original state:

This in itself is -sofficient to deter the
owner from pushing the normal reaction
too_far over, as.he_pays the penalty of
losing the originalsignals until he has re-
adjusted the set to ats proper condition.

“In any case, howeveér, his niishavdling of

the reaction does not result in any form of:
annoyance to his immedidte 1ieighbours.

The Warning Note. I :

The tuning of the circuit C may be set to,
an inaudible frequency. In this case.
as the coupling between A and B is in-
creased the signals get gradually stronger’
in the ordinary way until the critical point’
is reached, when a “click > occurs in the
telephones, and  silence -reigns thereafter
until the switch 8 is opened and the cireuit

- te-set, Or the circuit C may have an audible

frequency, in which case the “cut out™
action will be accompanied by an unmis-

‘takable warning note in the headphones of
.the guilty opeyator.

- the sccondary and aerial circuits, they

cannot energise the aerial or be radiated
from - it:in an undesired manner—i.e.
€0 as ‘to cause interference. The normal
grid pofential is initially adjusted by
means'of a tapping across the H.T. po-
tentiometer shown, so that the change
above described takes place practically in-
stantaneously.

In other words, if the reaction coils or
other tuning adjustments on the receiver
are 50 carelessly or deliberately moved as
to-throw the set into oscillation at or near
the. signal frequency, this * harmful”
frequency is immediately swamped out by
a sccond frequency which eannot be trans-
ferred to the aerial to cause external dis-
tinbance.

Suflicient Deterrent.

The automatic cutting-out of the harmful
oscillations by the new oscillations generated
by the back-coupling between the coils
E, C incidentally renders the whole set

PR e g R B o S o R S

! RADIO IN THE |
4

I ROCKY MOUNTAINS }

) 2 D OO e

THE Goldwyn Cosmopolitan cinema -
troupe has the honour ‘of having

introduced radio to the Rocky
Mountains.

In the course of filming ¢ Unseeing Eyes,”
in which Lionel Barrymore and Seena Owen
are playing, the troupe went out to the
frozen mountains dt Lake Louise, where a
radio set was installed to provide recreation
during the rest hours, E

There were many trappers and Indians!
‘in the district who made their first acquain-
tance with radio in this manner.
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GENUINE

NEW MODEL, TYPE ‘D.”
Hygienic Horn Head-
bands. * Nickel - plated
Stirrup.  Black and
White Cord. Each re-
ceiver stamped with
trade mark.
4,000 or 8,000 ohms

resistance.

“BRUNET” HEADPHONES

have been adopted by the majority of European
Covernments and Radio Companies as their
standard type, and in Great Britain alone there
are over 350,000 in use out of a total of over

1,000,000 manufactured since 1914.

[2 the new model (i”ustrated) considerable 1m-
provements have been made in the head-band to
ensure greater comfort; and the cord, of the
same first-class quality, has been changed from
green to black, striped with white.

“BRUNET” L.F. TRANSFORMERS

enjoy as high a reputation as the famous
“BRUNET ” Hecadphones, and many leading
manufacturers of wireless sets in Great Britain
and Europe have always used this L.F. Trans-
former owing to its magnificent amplification
without distortion, freedom from breakdown. and
high insulation resistance.

Over 1,000,000 in use.

WHOLESALE ONLY

PETTIGREW AND MERRIMAN, Lid.,
122-124, Tooley Street, Londen, S.E.1

Sole Distributors Terminals

STOCKED BY
ALL LEADING
<« WIRELESS
RETAILERS

FULLY GUARANTEED

Retailers will tupply « new article free of cost
should any defect cecur due to faulty maanufacture,

SHROUDED TYPE

Do [ 5,000 Primary turns.
Ratios 1 /3 {15,000 Secondary turns.

" { 5,000 Primary turns.
Ratios 1 /5 125,000 Secondary turns.

Price 13/6 each

=y
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as well as the orthodox type. If every

Rusonite sold is as good as the one sent to us
—and there is no reason why they shouldn't
be—we can hardly be too lond in our praises,
as unfortunately a number of the fixed
crystal detectors offered to the publie are
anything but satisfactory. We recently

The Technical Editqr'o( “Popular Wireless”” will be pleased to receive wlreless sets and

componcent parts for test. Reports will be published under this heading.

\ x ] E hardly know whether the new crystal,

a sample of which has been sent us
for test by the Valve Rencwal Co., is styled
the V.C,, or V.R.C., as the little tube in
which it is contained bears a label marked .-
with a V, an R in a circle, and then a C.
However, whatever its name, it is an
exceptionally good crystal, and proves to be
both sensitive when used in crystal circuits
and stable when employed in valve-crystal
circuits. It appears to operate equally well
with almost any type of metal contact.
and at 1s. per piece there is but little
doubt that it will find favour among
listeners and experimenters, although it is
entering into competition with a rather
crowded market.

t * *

Messrs. Spencer Sharp, of Hull, have sent
us one of the new Colytt variable grid leaks
for test. It is unusual in design and is
provided with a_patent sliding carbon
system of resistance variation, and on test
we discovered that the claim that it is
noiscless in operation and smooth in action

is a_ just one,
in that ingenious clips are provided on its
sides into which a special fixed condenser
can be slipped in a moment, thus making
‘it a combined grid leak and condenser.

It is a one-hole fixing component, and
even from this aspect it is novel as the
mounting screw passes through the panel
mto the body of the instrument and acts
as the bush for the adjusting screw as well.

In view of its unique design and un-
doubted merite we predict that the Colytt
grid leak will prove popular if retailed at a 3 & *
reasonable price.

*

Two very interesting items have reached
us from the Carpax Company, Ltd., a fixed
crystal detector and a valve protecting
device.
as the Rusonite is, we think, one of the best
components of this nature we have tested.
Used with a “P.W.” Ultra crystal set signals
proved to be as good as when the more
ﬁdd{ing cat’s-whisker type of detector is
used.

had one sent us by a reader which wouldn’t
have detected a thunderclap (of this, more
anon).

The valve protector sent us by the Carpax
Co. is not of the fuse type, and when
connected in series with the H.T. provides
a—we discovered on test—sure safeguard
| ’ against © burn-outs ” by the H.T.

A new feature is embodied ¥ T %

From 8. Guiterman & Co., Ltd., we
have received samples of several items of
interest. These include sets of terminals
with engraveéd heads denoting “ A
“E,” “LT. +.” ete., which retail at 2s. per
complete set of ten, single coil-holders for
panel .mounting and single coil-holders fov
under panel-mounting. AN are well made
and designed with an intelligent knowledge
of wireless amateur constructor's require-
ments.

~

The Edison Swan Electric Co., Ltd., have
sent us an Ediswan Square Law Variable
Condenser. It is a solid well-made compon-
ent, built evidently to stand hard work and
rough handling. It is designed on unique
lines and can be mounted either on a base-
board or behind a panel. Furthermore
—and this will appeal to the experimenter—
it can be stood on the table and without any
support be brought into service imme-
diately. The action is positive and smooth,

(Continued on page 1106.)

* B

The fixed erystal detector, known

In a reflex circuit 1t also functioned

N

i
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The ‘ Radiovox” isa revolution in con-
denser design. It has an even scale of
capacity variation throughout the whole
of its range and, owing to the small size of
the clectrodes, the lossesare reduced to a
minimum.

The ““ Radiovox *’ Variable Condenser is a
sound, engineer built component—is en-
tirely enclosed in a strong fibre case and an
ornament to any set.

There are no delicate vanes to get damaged
or dusty. The movement is firm and
smooth and the position of the electrodes
eliminates hand capacity effects.

RADIOVOX CO. (Dept. B), 57,

l]‘l_l_lll-llllIII|I|lllllllllllll!llllIllIllI A =TT

VANELESS SQUARE LAW VARIABLE CONDENSER

PRICE
b 86
. . Postage
iy 3d. extra

Many wireless components, use- “I

The latest triumph of
wireless research is the
]

" .“"!“m mimtlimllilnl;%n
, i' iVOR A
i .mlll'i'}&?'t‘f:mvi

sttt APPLIED FOR

superseded by others more scien-

ful in their day, are now forgotten, ,,,,L'l“ li,
tific and efficient. li‘

Tuning is excecdingly fine and, although
there is onlv one knob to turn, Vermier
adjustment is obtainable over the whole
scale. The tuning in of distant stations is
simplifed.

The ‘“ Radiovox " is British jmade and is
guaranteed by the makers.

It serves further to demonstrate the
superiority of British Radio Components,

The price includes first-class knob and dial

All orders will be taken-in strict rotation
and will be dispatched immediately ‘on
receipt of remittance.
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sht car of
LOUDSPEAKERS

R
“Jhe Iig

MOTORING expert of my acquaint-
A ance once told me that he always
mentally elassified motor-cars in
three categories—Cars, Light Cars, and
the smaller fry which, he used to say,
looked more like motorized perambulators
than anything else.
eeeerriisissearasissnnn, As a Loud Speaker expert it struck me
. that in this line a very similar state of
i The Junior : (hings cxisted. .
i Loud Speaker :
% A remarkably efficient :
: small lond speaker for :
: medium sized rooms :
: fitted with adjustable :
: diaphragm. Onty H

30/-

s sree s eassiaan

You have the full size loud speaker, the
Fellows Junior, and the smaller fry which
you can hardly recognise as Loud
Speakers and usually consign to the
ourserv. In fact, the children like them
very much.

When I run round to any friends of mine
who aren’t lucky enough to have wireless,
I always take my Portable Three and
the Junior with me. Just to give them
& bit of a concert.

And unless I tell them, they don’t dream
for an instant that the Junior isn’t a fuall-
sized instrument. After all, why should
they ?

It's over 18 inches high, it has an adjust-
able diaphragm, its volume fills any
ordinary sized room with ease and its
tone iz perfect.

Its appearance, too, is just the same as
any of the big speakers, and it's not so
very much smaller either.

Its price, though, is only 30/-

ELLOW
aaWIlR—E LESSé

Aovr. or Tt FrLuows MagyeTo Co. L., PARK RoyaL, LoNpoN, N.W.10
3 - EPS 96

1 Sets
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that are worthy
splendid ' Crystal

—Neutron

The producers of Neutron Radio Crystal now introduce to the market
a series of Crystal Sets, each fitted with a Neutron Crystal. These are
designed in accordance with the principles on which hundreds of long-
distance records have been establisﬁ:d; and each

set represents, for its price, the highest possilile
efficiency in loud and clear reception.

of a

CERY, NN s PV RICXOPWE SRR Y [RSReamees  (grm
Enclosed detector with

k
No. 1
I smooth movement, screw

Crystal cup fitted with Neutron Crystal.

Variometer tuning, covering 300 to 500
. metres wave-length, Extra terminal for

use with short aerial. Nickel-plated

fittings, mounted on high grade matt

ebonite, with polished cabinet,

sized X 5 X 4% in. - 10/6

As above, but with lid to
NO. 2 cabinet. Covered in brown
crocodile-grained leather cloth. Also has
provision for addition of loading coil,
for Chelmsford, or other long-
wave stations. Size5 X 5 X 5 12/6

NO 3 A “de Luxe” modification
.

of the above, cxactly to
same specification as No. 2, but in a

larger size—7 X 5 X 5 - - 15/-

NO 4 The last word in Crysta]

: Receivers; guaranteed to
receive telephony at 125 miles at least,
with a good aerial. Fitted with special
detector with newest improvements ;
tuned by low-loss coil and variable
condenser, with knob and engraved dial.
Fitted with plug and socket for long-
wave coil. This set is exactly as used

in regular reception over 200 32,6

miles range - -
T e EER SURSEE (S GEISEE I N Y PR G ISR MM

- - - -

These sets owe their efficiency mainly to the fact that cach of them is fitted
with a Neutron Crystal, exactly similar to the Neutron you buy in the
black-and-yellow tin. Your Radio Dealer can supply cither Neutron
Crystal or the Neutron complete Sets; but if you have difficulty send the
price with Dealer’s name direct to us, and receive the Set or the Crystal
by return post.

NEGTRON

Concert Tested & Guaranteed Radio Crystal

Stocked by the Best Radio Dealers. Packed in tins with silver
cat's-whisker, Insist on Neutron in the Black and Yellow Tin—

Produced by NEUTRON, LTD., Sicilian Housz, Lordon, W.C.x.
'Phone : Musenwm 2677, Sole Distribulors :

V. ZEITLIN & SONS
144, Theobald’s Road, London, W.C.L.  'Plones: Museum 3795 & 6841¢
|(III|IIIIIIIIIIIIIIIIIIIIIlllJIlI“IIlIIIIIHlII||||||l|||”|I|IIIllIlllIl|l|l|II|I||l|OIllli

Ewa

1/6
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: (Continued from page 1104.)
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and its-basc is very clearly marked with the
value of the instrument. The only criti-
eism we havo to offer is thatitis not fitted
with ‘“ one-hole ” panel mounting-—a mod-
ern requircment which, with all due respect,
we suggest the Ediswan people have not
given sufficient attention to in respect of
their wireless components
*

Messes.- BT.H., Ltl, have sent us
samples of their "famous B4 dull cmitter
valve. It is, however, so wecll known
that comment on our part would almost
seem to be superflucus.

In any case, the ‘B4 stands in a class
ol its own and in a final stage of L.F:
(it takes '25 amps at 6 volts), or in fact
in any stage of L.F.. it is for both amplifi-
cation and purity absolutely unsurpassable,

£ #*® £

When a great firm such as the G.E.C., who
can equip high-power generating statxons
with complete plant, turns its attention to
crystal detoctors we can look for something
interesting. And when samples of the new
Gecophone Micrometer Crystal Detector,
and the new Gecéphone ° Unit ™ Crystal
Detector werc received we were not dis-
appointed. Particularly do.weg like the
former which is compact, neat, “and really
scientifically designed. One of its outstand-
ing features is that the horizontal adjust-
ment is accomplished without a rotational
movement of the cat’s-whisker while the

Popular Wireless and W ireless Review, January 3rd, 1925,

screw that accomplishes this bears a
left hand thread, an almost obvious refine-
ment we do not remember having seen before.
At 4/6 complete with a piece of Gecosite
crystal, we predict that it will achieve
immediate popularity. The “Unit” type
is rather more couventional being provided
with the “ball and slide” method of
adjnstment. It differs from its numerous
predecessors, however, in that the ball and
socket are both sprung aud this introduces
a very firm
although perfectlv
-smooth action not
usually . encoun-
tered. © An im-
proved  crystal
holding system is
another of the
several outstand-
ing impro ve-
ments worthy of
commendation.

Both types are
horizontal detec-
tors, well finished
in bright nickel,
fitted with easily
removable glass
covers and screw cat’s-whisker holders.
Altogether they are components of sound
design with-real instrument finish.

A panel mounting coil-holder
manufactured by Messrs. -The
Goswell Engineering Co.

* ®

Messrs. ‘N. Heywood, the crystal manu-
facturers, have sent us a copy of thexr new
monthly production ‘‘ Krystollus.” It is
an amusing and instr uctivo little brochure
that shouldjprove of interest and ‘assistance
to the retail trade among whom it is to
circulate.

We have just tested out one of the low
ratio (2:7 to 1) L.F. transformers made by
the Marconi Co. under the name of * Tdeal ™
transformers. The various ratios provided
by the different models cover all the nceds
of the amateur, and though we have only
beeu able to test the low ratio type up to
now we have no doubt but that all the others
are quite as good. As a second stage L.F.
amplifier in conjunction with a suitable
power valve and grid bias the * Ideal”
transformer thoroughly acts up to its name
and though its price is high—35/- being the
figure asked-—we can certainly express the
opinion that it is HORS, well spent.

Messrs. tlle Gilray Radio Co. have:sent
us a sample 1s. 6d. box of their Gil-Ray
crystal. The bLox ‘contains two specimens
which -curiously. enough displayed almost
opposife Tharacteristics on test. - One
proved to be sensitive ‘but not too ‘stable,
and the other stable but not quite as sensi-
tive. If dll boxes sold contain a similar
pair; or rather. if the above is intentional,
such is.to beJufrlziv commendcd and should
erfsure a very brisk sale among both crystal
and drystal- \al\e users.

* Nk

Messrs. Ericszon also submit a rotalv
potentiometer. --It is provided with a novel
yet perfectly simple circular coil and contact
which provides an adjustment unique in
its-smoothness besides being most posive
in its action. 1In a suitable circuit its'noise-
lessness is most marked and to a consider-
able extent this is due, we should imagine.
to a soldered copper spring method of
making connection to the revolving contact
arm. At 7s. 6d. we consider this component
well worth the attention of our readers.

@uedd DUPLEX

RADIO

BASKET
‘GOILS.

The most §
efficient in-
ductance coil
made for
short waves,
mounted on
standard
piugs.No wax
or  varnish
used.

_ Liberal Trade Terms. LIST FREE

1f your dealer cannol supplywe send post free if you mention his naime and address.

GOSWELL ENGINEERING CO., LTD,,
12a, PENTONVILLE ROAD, LONDON, N.L.

. Mounted with
Number| Mounted Re-action Reverse | Unmounted. [ Number
) Switch, ol
25 1 6 3 0 0 9 25
35 19 3 3 10 35 I
50 | 2 0 3 6 1 3 | 50 |[fI
75 20 3 & Ag) 19 5 '
100 249 4 3 28 100
150 3 0 4 6 2 6 150
175 3 6 50 29 175 |
200 3 9 5 3 3 0 200
i) | BEFTER ¢ COSTS LES
Postage: 3d. each. Set of eight coils post free.

'Phone: North 305t

s Real 1%

Pleasure ™

® 1%

TRADE ENQUIRIES :(—

MORGAN WESTON, LTD.,,
154, Houndsditch, London,

E.
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£4 BUYS THIS2.VALVE

“SUPERATONE?"

AMPLIFIER:!

[t is the most wonderful value-for-money ever offered,
and enables- you to work a loudspeaker with full and clear
volume direct
from your present
set. The hand-
some mahogany
cabinet has
hinged top and

terminals are
mounted on
ebonite.

Inside, too, it
1s a high-grade
instrument, the
circuit giving
maximum ampli-
fication with no
distortion.

The microstats
give micrometer
adjustment  for
each valve (which
can be bright or
dull emitter) with
master pull-push

.. LEADING FEATURES . ..

2 SUPRA Transformers, 2 MICROSTATS.
83-5-Y Pull-Push Swiich, 2 MANSBRIDGE
Condensers, Modulating Resistunce, Negative

Grid Rias. switch.

| Special Wates’ C.A.V. de luxe Accumulators.
A special de luxe model is now being manufactured and will
undoubtedly .be the wircless battery of the future. Factors and
dealers can now be supplicd at usual NARM. terms.
) £ s. d. £ 8 d

2 C.W.2. 2 24 13 3 4 C.W.4, 4 4 1 19 9
2 C.W.3. 2 36 16 9 I 2 C.W.5. 4 60 2 5 9
2 C.WA. 2 48 19 9 C.W2. 6 24 2 0 3
2 C.W5. 2 60 1 2 9 6 C.W.3. 6 36 2 10 O
4 C.W.2. 4 24 1 6 9 6 C.W4. 6 48 2 19 9
4 C.W3. 4 3% 1 13 3 6 C.W.5. 6 60 3 8 9

TERMINALS AND BRASS PARTS
of the highest finish throughout, at prices
comparing favourably with all others.

No. 1 Valee Sockets - - - 8d. doz. 8.3-part Tcrminals 4.B.A. 10d. doz.
No. 2. Valve Pin with Collar- 8d. doz. I No 9. Rod Jomt and
No. 2. Valve Pin without Collar 44d. doz. \Vhlskcr Holder - - 2. each.

e

Our original SPADE terminal (No. 14.) 4/= dozen.

No. 10. 4-Screw Crystal Cup - 2d.each
No. t!. Holder for Ball Joint - 1d. ,,
No.12. Screw Nut for above - id. |,

No. 3. Terminals Heavy Pnuem
A, . 2 2doz.
No. 4. Termmals W 0, 48 A 1=¢un

No. SB Tclepbone Termm;\ls, B Ne. 13, Wander Pluge. complete
6. Tel h T | * | red and black - - . 4Md.,
NoSma]l Bearer':l ?:;:ecmfr-;ng‘}\s) 1/- No. 15. Plug and Socket'- - 1d. .,

No.7. Fancy Terminals,4B.A. 104d. , N No. 16. Coatact Studs, 5 B.A 44d. doz.
Send to-day for our 1904 5 Calalogue.

BROS., LTD,,
12, 13, 14, Great Queen St., Kingsway, W.C.2.

‘Phone : Gerrard 575 and 576. ‘Grams : Zywateseng, Westcent.
Works : LONDON, BIRMINGHAM, and WESTCLIFF,

side, and all

I Vernier Rheostat

| Combined plun\zcr and rotary movement.

i  |[WOODHALL
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Wiere tyou can ti1—llse CLIX: ’

CLIX PROVIDES AN IDEAL POINT FOR SOLDERING

: Retail Prices
CLI\ with Locknut 3d.

CLIX Insulators 8
{6 colours) 1d. each

i CLIX Bushes 9
H (6 colours) 1d. pair :

Perfect contact—instantaneous-
ly—everywhere.

The tapered design of CLIX
plugsocket ensures full surface
contact in every one of its count-
less applications.

That’s why CLIX, the Electro-
Link with 159 uses, supersedes all
forms of Plugs, Terminals and
Switches and has standardised
the wiring of all radio circuits.

Oblainadble from all Wire.
less Dealers or direc! from
the Patentees and Manu-
facturers =

AUTOVEYORS, LTD

Radio Engincers and Contractors

84 VICTORIA STREET, LONDON, S.W.1

| Excelling in ‘finish’

 and ‘design’

The popularity which Woodhall Components have achieved is due to
their carefu] workmanshlp and scwntxﬁc design; it is a populnnty that
arises from * satisfaction ™ rather than {rom * cheapness.”

The WOODHALL No. 1 L.F. Transformer.

Of massive construction produced for high efficiency—
it is one of the highest priced, because its production
cost is heavy. It is wound with 42 gauge wire wound
simultaneously with fine SILK. It shows most marked
superiority’on 2nd or 3rd stage of amplification, even on
200 or 300 volts pressure giving no trace of distortion,
and its amplification factor' is decidedly above the
average of other good-cluss transformers. Insulation
is perfect between P. and S, and between windings
and [rame, and the transformer is one specially recom-

mndcd for S.T.100 and other circuits 2 3/6

of the * reflex " type.. .

The IWOODHALLI

e exceedingly fine adjustments it
gives enahle you lo get the most out of your valves,
Push-pull movement for coarse setting; rotary for
vernier. Wonderfully smooth movement ; best ebonite
former: cne-hole fixing.

10 or 15 ohms
for bright valves dall emitters

26 3/-

30 ohms for

Guaranteed Components
Sole Distribulors :

Fresstand Electric Supplies, Ltd., HAMPTOR-OK-THAMES.

*Phone: Molesey 22.
T U U T e T U T T H I IIIIIIIIIlIII|||||IM||IlllllllllllO I
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KNOB AND BUSH.
‘001 - 7/3
‘0605 - 5/11
‘0003 - 5/4
‘0002 - 3/11

POST 64d. SET.

UKNSURPASSED FOR FINE TUNING.

John Bilair,
Millom, says:—

Esq., Rexall Pharmacy,

TWIN (ordinary)
Equal nails of -00025 or™-0003 9/-
Complete with Knob and Dial,

IULLO EVER

#AAIl these Goods sent by Post.

“DE LUXE” wooer

ASSHOWN, WITHDIAL,

' TW!N CONDENSER

SQUARE
LAW
EBONITE ENDS
] 00025 - 12/6
0003 -~ 12/6
0005 - 18/11

Your Coudensers are a REVELA. Post 6d.

TION tome as a Dcxa;c&l;vesrep_t 1924,

RS | 2 NEW MODEL
NEW MODE L SQUARE LAW}

With Knob and di
WITH VERNIER.

al.

With Veruier.
With Knob and Dial.

Grid Leaks each
Auvode Resistance
60, 000 70,000, 80,000
100,000, on stand
complete g

IGRANIC

Coils : 26 5/-

400 10{3 s 500, 10/3

Fil. Rheostat .. .. 4/6
Potentiometer .. .. 7/-
30-ohm Rhbeostat .. 7/~

WATES
NMICROSTAT

For D.E. or 2/9

R. Valves
Post Free.

Shrouded

Standatd

€ in? € ul '1
Poguun' ‘Torg
BRETWOOD

(New ModeD) '
Var, Grid Leak .. 3/~
Anode Resistance.. 3/-
46 Cut a8
from Solid
Rod 1/3 5—1
Legless 1/3 119

'ggas - 7//g Ahlx‘:mtiinium Ebonite

A - 3 nds. nds.

‘0003 - 6/9 ‘0003 10/- - - 11/6
With EBONITE DIAL and .

Tv:ro Knobs. Post 64, g:t. 0005 10/11 12/6
HEADPHONES |
We can recommend W pLyG-IN
| these as being excel- it ENERGO
lent Headphongs, with < TRANSFORMERS
gl creat reputation. | apni i aTORS gg % ;28:‘7’83 3?{?
{ B.T.H. 4,000 ohms | FOR CALLERS ONLY %o ¥ a0-1900 .. 413

o' 25 /- See Callers’ List. No. 5. 1806-3000“ 4/3
G.R.C. 4,000 ohms | No. 6. 2200-5000  4/11
: 20/-
BRANDES 4,000
ohms (Matehed :
tone) .. 25/~ y Bncks .
BROWN'S 4,000 romy, oy
{featherweight)25;- _
STERLING 4,000 | d Voltgng‘er. h% ltnélxasﬁg?'{fé
ohms 25/- ‘
ALL POST FREE. Vol . »
M{;ncnester
(13 n'
DUBILIER 56
16 44
001' 50000600%“?104' R!ﬁlogatl Vl?reh:oﬂl:l
with Dia - 3
o S ik, Vo
Type 577, 01 .. 2

For DE or R Valves.
New typs
Crown Rheostat.
Wonderful value,
POST FREF 2,6

a9

FORMC
SI'IR‘%UDED

l WATMEL
Var, Grid Leak
Anode Resistance

FRENCH
THOMSON - HOUSTON
4,000 ohms Phones.

Wonderful Tone,
Magpificent for '
| Crystal sets.

2/8
3/6

pai,
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Foreign Packing and Post extra.

LONDON’S LARGEST Stockist of

JACKSON BROS.’

“UB”

Variable Condensers, Completo
with Kuob and Dial.

SQUARE LAW

STANDARD |

01 .. .. 9/6 001 .. . 8/6
1005 .. 8 <. 8- °0005 ., aol 7
-0003 .. 00 .. 6/9 -0003.. . 5/9
<0002. . .. 5/6 -0002.. .. B/-
Other sizes ag advertised by “J B.” Post 4d.
AW
S()l.lARE ,L Patent Valve Holder 1/6
with- Vernier. Golswlau 2-way coil 5/6
001 .......... 30/~ glder .. b
0005 25/8 Goswell 2-way Ver-
---------- nier Coil Holder .. 8/-
00025 ........ 23/6 | Goswell 3-way Coil
G Hol(}ler2 Pane K
oswell 2-way Pane
POLAR Mounting . 3i-
'001 var. Condenser 10/8 Go;;vellt:li way Pane! ”
*005 10/6 DRInns ¥
” o Goswell 3-way Cam
-0008 ,, " 10/6| ~ Vernier . 1218
Cam Vernier 2-way
Coil Hulder 11/- LISSEN
Variable Grid Leak.. 2/8
Anode Resistance .. 2/8
Lissen Minor .. 3/8
Lissenstat.. .. .. 7/6
Do. Universal .. ..10/8
@ : 2-way Switch ‘.. 2/9
f” % Series Parallel . 8/9
AMPLION BASKET T1 Transformers .. 30/-
DragonFly. 2-way, T2, 25/-;1 T3, 16/6;
25/- 4/11. Coils : 25, 4/10, 30, 35,
- 40 4/10, 50 5/-, 60 5/4, 75
McMIGHAEL’'S H.F. | 5/4, 100 6/9.
TRANSFCRMERS |5 point switch 4/-
5 Lissen choke.. .. 10/-
150-300 Ans. Res. .. 1/3
300-600 10[.
& ”»
/ 1,100-3,000 each R.1
NEW
MODEL

L ,
| No.3, Tavest mose1 17/6

New 3-pole Laminated
Magnets, which ensure ap
even magnetic pall and
still greater volume. Wind-
ings well Insulated. Large
size earpieces and leather
headbands of etandard
“N & K comfortable
design. Technically, N
& K Headphones repre-
sent the last word in
Wireless Reception.
IMPOSSIBLE TO EQUAL
FOR CRYSTAL SETS.

‘EDISON BELL

-0001 to -0005 Fixed 1/3

-002 to 008 e 2
001 . .. .. 13
0003 with Grid Leak 2/6
Variometer .. .. 10/6
Twin Detector 5/6

AQrders in Rotation.

ALL YALVES ON
POST SENT AT
PURCHASER’S RISK.
VYALYVES
THORPE K4 (5-pin) 17/6
PHILLIPS 4 ELEC-
TRODE o on 1BHE
{Both for UNIDYNE.)
BRIGHT EMITTER
/@ each
R. Type
AR

e

B.T.H.
Ediswan
Marconi-Osram
R.otR5V ,,
Mullard-Ora o
Cossor P21
Pl =

Cossor

Myers-Universal

Mullard H.I'. (Red Ring)
Mullard L.F. {(Green Ring)
DULL EMITTE®R

21/- cach Type
B.1.H .. B3
Ediswan .. "A.R.D.E.
Marconi=-Osram D.E.R.

25/- each Type
B.T. ... B.5
deswan . A.R.0.8
Marconi-Osram D.E3
Maullard D.F.Ora

IN SEALED
BOX

Don't Buy Otherwise.

Post QB /= Free

‘“ BABY *’ COIL STANDS
2-way on base oo 3=
3-way on base. .
(brasgs fittings)
2-way ex handles 0o
3-way 3o
(ni ckel ﬂttmgs)
2-way Cam Vernier,
high-class 5/9
Severalhigh-grade patterns,
2-way at 5/-, 5/6
3-way at 6/11, 7/6

DULL EMITTER POWER VALVES
For ufe with ARDE and
Valves.
Marcom Osram Type
E.8,2-2'5 volf. -25

amps. 25/-
DULL EMITTER POWER VALVES

For use with 06 Valves:

B.T.H. Type B.6 .. 35/-
Mnrconl-Osram
pe D.E.4 30/~

Mullard, TYD!., D.F.A.2 30/-

POWER_ VALVES .
Foruse with Blil!ga\t Emitters

5 35i-
Marconi-

Osram .. D.E.5 | 35/-

Mullard ..D.F.A.1 35/-

06 French Metal 16/11

Phllhps ‘04 Type 16/11 ]

FILAMENT RHEQSTATS
Wire Wound Type.
Rotary Action.

IGRANIC obms each.
Plain Type 4&7 4/6
With Vernier Ad)usb-

ment .. . 4 7/-
Plain Type .. 30 7/-
The Raymond 6 1/6
The Ormond oo 28]
BASKET COIL HOLDERS
No 1 og 2for 2

g .2 tor 2/8
(both with plueg)
Coll Stand 2-way for

Basket Coils. . 4/11
for

.. 5/11

Universal 2-way
Basket Coils. .

GENUINE
DR. NESPER HEADPHENES

LOOK FOR THE TRADE MARK.

-Adjustable
doubie
cords, nickel plated
fitting to the head.

diaphragm,

4,000 ohms

detachable receivers,

leather-coyered head-springs, long flexible
parts.

Very comfortable

13/6 Post oi. pair.

'IIHlllllllllillllllllllll’
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RIGHT OPPOSITE
DALY’ S:E
GALLERY DOOR

i

g

K. RAYMOND

27, LISLE STREET,
LEICESTER SQUARE, W.C.2

No responsibility acceptea on post orders unless cheques and postal orders
are crossed and made payable to the lirm. Moneys sent must be registered

ZOF BUSINESS
E DAILY
SUNDAY. 10 to 1

‘Phone:

-'lllllllllllllllllllllllIllllllllllllllllllllll’

-9t 7.45
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GERRARD 4637.
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rHULLO EVERYBODY!!

IMPORTANT NOTICE.
Manufacturers of sets can be supplied G A I- L E R THESE 3 GOLUMNS FUR YOU
with most proprietary lines at trade NO POST ORDERS FOR SAME
counter. L
NO POST ORDERS TRADE ACCEPTED. NOTE R AYMOND NEAREST TUBE
Good stocks of Edison Bell, Dubilier, Polar, NAME LEICESTER SQ.
Lissen, Igranic, Cossor, Edlson, Marcom
¥alves, etc. usually kept. No responsibility SUNDRIES Back of SUNDRIES
ar delay in delivery by makers. Lead-in tubes:6d., 74., 84, D l 9 Th Terminals complete—
gtalveP?ins a%dguttsga%g. aly's eatre. Brass Pillar . 1d. 1jd.
op Pins and Nuts 2 a 1d. "
PARTS FOR 2-VALVE UNIDYNE. | ¥RIRZINC open 9 to 8, |0 of Phome 1d Lid
2 Thorpe K4 Valves, terminals, 2 microstats, 1 var, grid leak, Nickel Contact Studs Sundays, 10 to 1. | gura largo 2d' 33
SPDT Switch, -0005 var. Condenser with vernier. Cam vernier . . 2for Ud, Valve Socket 2';01_ g li'd
2-way stand, 2 5-pin valve holders, 2 fixed Condensers,G R G Trans- Nickel Switch Arm  ~ 1/- DAILY DARGAINS, Mgt i
it:rmex:r ¥ tiimtecil copper wire, nuts, screws, £3 15 “ v°lt((;xlllt:zt-ehrole fixing) WATCH WINDOWS. gt:ilt:le%e(}scs?)“ Screws
etc. e lot ior -
carriage paid. AR best quality. Gamages Permanite  1/- SPECIAL OFFERS. Palleys 43d.
Cond Brushes 8d. 4 Taps and Wrench 2/11
2-WAY COIL STANDS’ 19 Screwdrivers 0o 84,
< oy R CONDENSERS. . | VARIOMETERS 1 13| DGC. Wire, por b
STRIP RHEOSTATS. Postage 1/- each. * H DUTCH VALVES .. 43| g2 s » Iy
30_ohm. 8/.|Dr. Nesper .............. 21~ § 0019001 to 9005 100.| LARGE DETECTORS 11d. |58 ' 1o B4 1o

et R -’- Sterling ** Baby " .. .... 55/= -002, -003, 004 s /= 5 WAXLESS COILS. . 12 2ig. .. d. 24 g... 1/‘
80 ohm ........ R 1 A 006, 1/3 ; 01 1/9:-021/8 26z .. 1/128¢g... 1/3
600 obm 36| ogplion - Jumior %1 56 B SRR (R e (902 1 T et

(Potentiometer) |« Uitra” ... 216 | AGGUMULATORS | proxes 4,006 omms 611

Postage 3