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WHAT’S IN A NAME

THE

aro. }“HESTAVOX 17 wo. 2000.

3

2-Valve Broadcast Recciver

Price it £12-7-6

TO THE PUBLIC. TO THE TRADE.

ASK YOUR BEALER FOR A| WRITE US AT ONCE
EEMONSTRATIONOR WRIFE} 10R TRADE AND
US FOR A €ATALOGUE. AGENCY TERMS.

March 10k, 1923,

O many people a name or trade-mark conveys nothing
—or, at the best, perhaps 1s taken as a convenient
method of remembering the general category to

which an article belongs. There are, however, exceptions
to every rule, and to the Radia Community the symbol
i BEsTAvex 1. | has a particularly significant mean-

ing. It indicates to an intending purchaser that he will

obtain, at a moderate figure, a Broadcast Receiver which
will give him unrivalled service; which will enable him to
histen to ANY British Broadcasting Station at will; which
is unsurpassed in both workmanship and efficiency, and
which was one of the first receivers employing variable
reaction to be placed on the market under the regulations

of H.M. Postmaster-general. We do NOT claim that

these results are obtainable on our own aerial. They
are proved beyond all doubt by the numerous letters we
have received from satisfied customers who nightly receive
the London transmissions in places up to 300 miles from
Marconi House.

HIEHEE TR T TR TR

THE “HESTIA” ENGINEERING COMPANY,
32, Palmerston Road, Acton, London, W. 3.

1 min. South Acton Stn. (N.L. or District Rlys.)
Showrooms opein : g a.m.—6 p.an. Telephone : Chiswick 586,

-

=Th€ ¢ BROWN ” = e
LOUD SPEAKERS ||uaranteea §

PRICES

(:-m..'\l-l
size). ohms, height 2h i

iLin.
AMPLIFIER.

Prices
Liimstrated Catalogue of Ilead- Low Resistance {120 ohms input)

A with new improved ’Hfﬁ?ﬁ?&u
Curved Horns ING STETIONS

THE requisites of a Loud Speaker

are pure tone, clear articulation,
and good volume of sound.
BROWN Loud Speaker possesses all
these qualities in a marked degree.
Typec H. 2 has been designed to mect
home requirements, both as to volume

of sound and price.

H. 2 (Small), Low Resistance.
120 ohms, height12in. £3 O O

M. 1 (Large), Low Resistageceslze

Height  High Resistances for uthcx size, 2 8105 —extri,

THE BROWN —MICROPHONE

This amplifier gives a magnification ‘much greater
than that obtained from a two-valve amplifi:r FOR

LONDON, BIRMINGHAM, & MANCHESTER

£6 0 0

Tested

RECEIVING

The

The No. 1

High Resistance (2,000 chmsinput) £6 2 6
phenes, Loud Speakcrs and , inclading-
Amplme“ posi jmo Oblasnable from Al Wirgless Dealors, ] PRICE : : B.B.C.

Seole Manufocturers :

. Reyaliy.
COMPLETE WITH AERIAL WIRE, INSULATORS,

O N L d , OXE PAIR OF MITCHELL 'PHONES,
‘/‘/ t ., ‘ snd BOOK OF INSTRUCTIONS for use.

Londen Sheirrcoms (Retail mtly)

19, MORTIMER STREET, LONDON, W .l. .
Head Cffize and Works (Trade Only), Victoris Read, North Acton, W.3. SHOWROOMS at No. 2, Gerrard Place. Londen, W.1.

¢Next to Shatftesbury Fheatre).

G.P.O. Regd. Ne, 151.

HOME WIRELESS SET

MITCHELLS “ L, 2o
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SCIENTIFIC ADVISER, SIR GLIVER LODGE, F.RS, D.Sc

[Every Friday.

TOPICAL NOTES AND NEWS.

The New G.E.C. Laboratories.

THE other day I had the pleasure of
attending the opening of the new
research laboratories of the General
Electric Co., Ltd. The new lahoratories
are situated at North Wembley, and are a
triumph of lavish detail and efficiency.

It is impossible to give an adequate
description of the many experiments [
witnessed, but in future articles in Poprrar
WireLEss I hope to record many interesting
impressions,

* * £

{ir Joseph Thompson,

MONG the speakers at the opening

ceremony were Sir Joseph Thompson,

O.M., F.R.S, Master of Trinity,

and the Right Hon. Lord Robert Cecll,
K.C, M.P

Sir Joseph Thompson recounted how
the Chancellor of Cambridge University
(the Duke of Devonshire) once came round
the laberatory, and was shown some
experiments with eleetrons. All he said was,
“ Have you patented it ? ”

“It was extraordinarily difficult,” said
Sir Joseph, “ to judge what might come out
of a new invention. The best informed
made great mistakes in their estimates.
Kelvin, asked to join the first wireless
company, said that he had wanted to
make the condition . that -the capital-
isation of the company should not exceed
£100,000, hécause ©that seems the utmost
amount of ecapital ‘that” can -find usecful
employment in wireless telegraphy.””

5,000 Yolts D.C. .

WAS velv interested in the \'al\e test
room, where I saw a tranﬂmlttmu
valve enjoying  a pressure of 5,000
volts D.C. on its plate ! After a few seconds
of. this the plate became red-hot, and I
hacked away to safety.  But nothing
happened ! ) -
* ® *

Wireless and the Deaf.

HERE have been numerous incidents
reported lately of people seemingls
deaf to ordmary conversation “ho

arc able to hear wireless signals quite
casily. Among the theories adv*nced to
explain this is “that the condensation of the
sound waves which in the casé of ordinary

headpleceq are directed straight into the -

ars, tends to act in the manner of an ecar-
tmmpet as it were. Another feasible cx-
planation is that the headpieces pressing
directly on the skull-bone transmit to it
the vibrations of the dlaphraﬂms mechani-
cally. The third, detailed in an article
that appeared in a daily
that our bedies vibrate o the -éther. waves.
Evidently the writer is unaequaintcd: with
the difference between radio and audis

paper, is.

frequencies. In any case, fancy.vibrating
1,000,000 times per second ! 1would wager
that even the inimitable “ F.W.T.” did in
no way approach this figure when he broad-
casted recently, even although, as he told
me, he kzxd * an unholy wind-up.”
* * %

Radio for Miners.

AXNOCK miners enjoy the pleasare of
wireless broadcasting while on their
week-end jaunts by charabane, through

the initiative of Mr. A. P. Sanders, of
Chasetown, who claims to possess the first
charabanc in ‘England fitted with wireless.
On the roof there are cycle rims fore and aft
on the naval aerial plan, and between the
two rims, 15 ft. distant from each other,
there are five separate wires, thus giving a
total aerial of 75 ft. The earth wire 1uns
through the chassis. A Burndept four-valve
set and loud speaker are used.

* * *

A Wireless Danecc.

WIRELESS dance was licld recently in
the Town Hall of Kendal. 'The set

used was lent and operated by Mr.
onc of the pioneer British

C. A. Reiss,

A Home-made Cabinet Receiver by Mr. €. H.
Mauger, 31, Shandeloss Rd., New Cross, $.E.

amateurs. It conmsts of seven valves, with
three stages of “ power valve” amplifi-
cation. The filaments of these valves take
2 amps: at 24 volts, with 400 volts on the
plate. © - Mr. Reiss tells me that he made
the music audible throughout the large hall.
That, from what I know of this worthy and
energetic amateur, would indicate that he
obtained * some vibration.”

* *® *

Eneouraging Wireless.

T a council meeting of the Central
Associated Chambers of Agriculture,

Sir Douglas Newton, M.P., suggested

that wircless should be more extensively
employed in the broadcasting of carly
meteorological information. He said that
he thought that they would be doing much
better as a chamber if they concentrated
on getling the present restrictions on
wircless sets reduced or completely abolished,
and their general use in rural dlStY'lCtS

encouraged.
¥ *

At the Exhibition.
EVEN apart from the most interesting
wircless section that is this vear
included, I have always considered
that visiting the ““ Daily Mail ” Ideal Home
Exhibition is one of the pleasant necessitics
of life. T must confess, however, that when
I dropped into the Olympia the other day
for a couple of hours, most of my time was
spent in the gallery looking round the
stalls devoted to wireless gear. The display
is most attractive, and everyone interested
in matters radio should make a point of
going along to sce the stalls. Wireless
iz one of the new and most progressive of the
sciences of this most :progressive age, and
the radio exhibitors ‘have fullv -carried
out the spirit of “ progressiveness  in their.
display. For those who will go elong and
apathetically wander up to the gallery
expeeting to see a series of plain benches
covered with coils and condensers and
other oddments, there awaits a most
pleasant surprise.
The Wireless Concert.

EEDLESS to say, I found a few spare
moments to drop into the large halt
devoted to wireless concerts. -~ When [

arrived there were fully & thousand people
intently and interestedly enjoving some
items from 2 I O. The 1eproductxon was
excellent. I had half expected th«wt the
loud speakers would prove too “ gramo-
phony’ to create a very good impression,
but after listening to the items from different
part; of the hall T have no hesitation in

seying that it is as yet the best thing in
loud <peaker work that I have heard. The
apparatus is concealed by large curtains,

- through whieh preject two loud»speakm-
- horns,

»and- judging from remarks-that 1

(Coutinued on next page.)



NOTES AND NEWS.

(Continued from previous page.)

overheard, quite a few péople believed that
the performers were actually behind the

curtains instead of in the studio of the

London Broadcasting Station some few
miles away ! . -
* * *
“ Popular Wireless >> Stall,
UNDREDS of amateurs, both advanced

and otherwise,
P.W. stall to obtain advice from

the experts that are constantly in attendance. .
And hundreds of others have stopped to.

examine the interesting exhibits that are to
be seen under the P.W. * canopy.” * Freak ”
scts and first-class apparatus made by
" rcaders are included, and, last but not least,

there is on view the famous 6-valve port-.

able Marconi set which T have used on those
interesting ““Btunts” which heve been
chronicled in P.W. Don’t forget to pay a
visit to the P.W. stall when you visit Olympia

and. collect your copy of an “ Outhne of

Wireless,”” which. is a complete 24-page

illustrated magazine—same size as P.W.—

written by the Editor of P.W. and other

cxperts specially for the beginner in wireless.
* * *

A Correction,

N the issue of PorurAR WIRELESS No, 40,
week ending March 3rd, a regrettable

misprint occurs in the advertisement

of L. T. Hall, of 18, Leamington Street,
Golden Square, W.1. The Sterling 4,000-
ohm headphones are 32/- per pair and not
12/- as quoted.

* #* %
Another Wireless Concert,

HERE was a large attendance at
the Ripon Hall recently when a
wireless concert was given. The

orchestral items, in the opinion of the experts
present, were perfect, being heard outside
the hall as the volume was large. The time
signal from Eiffel Tower, Paris, caused some
amusement, and the watches of the audience
were calibrated by it.

* * *

Dispensing with the Microphone.

N the Thomas  transmitter, a recent
American invention, a minute electrical
discharge takes the place of the mechani-

cal disc-microphone. This discharge flows
Letween two points, separated by a very
small fraction of an inch. It is affected by
sound waves, just like the diaphragm, but
. being non-material and having no per-
- coptible inertia, it responds equally well to
all vibrations.
broadcasted by means of it is transmitted in-
all its original purity.
* * *
Radio Association.

THE Birmingham vranch of Radio
Association was successfully inau-

gurated recently. A strong committee
was elected, .and there is every prospect
in the near future of this branch taking
the lcad in local radio ‘affairs. The hon.
sce.; W. J. Butler, 15, Algernon Road,
. Edgbaston; will be pleased to ‘hear from
prospective ‘members, )

ARIEL,

have visited the,
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The Intest - photexraph of ‘Professor A, M, Low,

1 Newcastle Broadcasting

Hence, it is claimed, music

Station . .. 8NO .. 400
Manchester Broadcasting :

Station e .. 2ZY .. 385
Birmingham  (Witton)

Broadcasting Station BIT . 425
Glasgow Broadcaetixig

Station .. ..-58C .. 415
Cardiff Broadcasting -

Station. .. .. .. S5WA ., 353 -
Croydon . .. GED .. 900
Paris .. . . FL o 2,600
Konigswusterhausen ,, LP . 2,800
The Hague . . PCGG .. 1085

“|Haren .. .. .. OPVH .. 1100
Radio-Electrique, Paris =~ ——— s 1,565
School of Posts and ‘

Telegraphs, Paris .. = .o 450

casting Programmes, No Bro

Nore.—~The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 sm., 11 am.,
12 noon, 1 p.m., and every two hours until
9 pm. Calls “Dock Office.” Liverpool
answers ‘* Bar Ship.” .

In sddition to the regular transmissions
carried on between- the "British amateur

What you can hear -
. every evening of the week on your set.

TELEPHONY AND MUSIC TRANSMISSIONS.

Station. Call sign.  Wave-length
in metres,
London  Broadcasting ‘ :
Station, Strand 2L0 .. 369 -,, Usually every evening, 5 to 5.45 p.m. ;

Note.—See announcements in da:g Prese for last minute alterations in times of Broad-
casting during hours of public worship on Sundays.

Rem.ar ks.

7 and 9.30 News; 7.15 Orchestra ;
8.25 to 10.30 Music. Sundays from
8.30 p.m. . ,

«. Asarule from 7 to 10 p.m.

«. Every evening, usually from 4.30 to

10 p.m. :

. Every evening, ﬁsua.lly from 6.30 to 10
p.m. (News, Concerts, etc.).

Commencing shortly.

o 5t010 pm. i

«» Throughout day to aeroplanes.

«o 1115 a.m. Weather report ; 6.20-7 p.m.
Weather report and Concert; 10.10
Concert. -

«» 410630 pm.
v+ Sundays, 3 to 5 p.m. -(Coneert.)
«e 12 0%. and 16:50 o’c. Telephony.

.+ 5.5 p.m. News Items ; 5.15 to 6.10 Con-
cert ;.8.45 p.m. News Items; 9 to 10
p-m. Concert. .

+» Every Tuesday and Thursday, 7.45-
10 p.m. Saturdays, 4.30-7.30 p.m.

stations, much telephone conversation may
be heard from St. Inglevert (AM), Le
Bourget (Z M), and Brussels (B A V). These
stations are quite powerful, but they call for
a little extra care in tuning. Wave-length,
900 metres,

All times given are G.M.T.
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SOME WIRELESS OBSERVATIONS.

This is the second of a series of articles, primarily intended for the experimenter and research worker, written spacially
for POPULAR WIRELESS by our Scientific Adviser,” The Editor will be glad to hear from experimenters giving
their views on subjects suitahle for future articles on this page.

_ PART IL.—CONDITIONS FOR MAXIMUM INDUCTANCE.

HE conditions under which a coil can

" have maximuam - self<induction (or
inductance) for a given length of wire
scem to have been laid down by the great
mathematician Gauss, in or about 1865,
but in what form that can have ‘been done
then T do not know. Anvhew, Clerk Max-

well, in his great Treatise, publishéd in 1873,
gives a number of complete formule for,

self-induction, and clearly specifies the con-
dition for its maximum. He evidently
paid great attention to the subject of
mutual and self-inductance, being probably
stimulated thereto in connexion with his
sgrly determination of the absolute value
of the ohm (or British Association Unit, as
it used then to be called).

The first condition is that the winding
should be as compact as possible, so as to
" bring every part of the wire as close as may
be to every other part, so that as many as
possible of the lines of force due to cach
may thread the others. That "will be
achieved by making the section of the
wound space in the bobbin of the coil either
round or square, not oval or oblong. That
much is pretty obvious because that is the
most compact shape; but it is not at all
obvious how big the diameter of the coil
should be, in proportion to the size of the
channel which contains the winding. That
is what has to be worked out mathemaitic-
ally.

Xlthough the working out may be con-
sidercd complex, the result can be stated
with great ease. Taking the channel for
the wire as square, the outside diameter of
the coil must bear to the inside diameter
the ratio 4%, which for all practical pur-
poses is the same as }, or 1§. Hence the
shape of the coil which gives maximum
self-induction can be expressed in these
figures: the breadth and depth of the
winding 3, the internal diameter 8, and the
cxternal diameter 14. )

¢ Banked *’ Coil Arrangemen's.

We may take that as granted, and in this
shape the coils employed in wireless tele-
graphy ought to be wound (though they
seldom are), no matter whether the turns
are packed close together or not. That is
the best and most efficient chape; and by
adhering to this shape-—other things being
equal—the deleterious capacity and re-
sistance in the coil are rednced to a mini-
mum. ) -

It need nob be supposed that the shap
must be very precisely adhered to. Itisa
common property of maxima and minima
- that a slight fluctuation on each side makes
but a small difference. That shape is the
_ideal to aim ab, kut some variation ig allow-

able. ' -
* For instance, suppose, having got. one
eoil, we wait to put another alongside it
n series with it, the self-induction will be

immensely increased by an amount which

is quite well known if the positions are
given,

best. Still, the difference is not very im-

portant ; and something like the best shape
can be restored by having four coils instead -
of two, and putting them in pairs side by
side, with one pair big enough to fit over:

the other. Numbering the four coils 1, 2,
3, 4, it will be best to connect them to-

gether in that order, so that the extremi--

ties of the wire, at which the greatest differ-
ence of potential will occur, are as far
separated from each other as may be. The
connexion 1, 2, 4, 3or 1, 3, 4, 2, is slightly
less desirable.

Studying Length and Breadth.

The effect of putting one coil outside
another, instead of side by side, is only that
the mean radius of the whole winding is
increased somewhat; otherwise the ex-
pression for the self-induction is the same
in the two cases, It is as broad as it is long,
so to speak. Or, rather, whether the length
exceeds the breadth, or the breadth exceeds
the length, makes no difference. That is
not obvious, but so it comes out from the
formula, which is symmetrical as regards
length and breadth of cross-section.

The advantage of a combination of coils
like this is that it enables the wave-length
to be easily changed; that is to say, it
enables a coil to be selected which shall give

. approximately the order of wave-length

required, fine adjustments being done by
means of supplementary  adjustable
capacity, or by an adjustable separate self-
induction, or both. But we will not

trouble about these tuning details, which
are quite well known and understood.

But the shape will no longer be the'

Although I have emphasised the value of
a maximum self-induction shape, such con-
siderations must not be allowed to override -
practical convenience; and, instead of
packing multiple coils into a square section
it is usually much more convenient to ar-
range them either side by side, or onc out-
side the other. That is to say, to arrange
them so as to form either a cylinder or a
dise. And, again, such an arrangement
has an advantage; for, though the self-
induction will be less than it might be with .
a given length of wire, the terminals are
thereby kept far apart, and the capacity
therefore is diminished, too.

Hence I do not propose to consider any
arrangement except one or other of these
plans for multiple coils. When we are deal-
ing with the single coil, however, therc is
no question but that the best shape is as
stated above, viz., external diameter 14,
internal diameter 8. Further details about
this we will consider later.

(Another article by Sir Oliver Lodge next
week.)

AN ACCUMULATOR TIP.

OTH the “ creeping ” and spraying ef
the electrolyte of accumulators while
under charge, and when in use, can

be absclutely prevented by covering the
acid with a layer of black coal oil. About
% in. deep will suffice. It does not prevent
the necessary free gassing, but, curiously
enough, destroys the rather offensive odour
given off by cells on charge. No other oil
will satisfactorily replace black <coal oil for
this purpose.

The re-erected cobin of HLML.S, Imoregnable now serves as a demonstration-room for Messrs Autoveyors
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SOME PRACTICAL TIPS ON AERIAL

CONSTRUCTION

By R. A. RICHARDS

ON certain points encountered in erecting
a wireless aerial one finds articles to

" which one refers for instruction
extremely reticent. Thus, while the vari-
ous types of antennae are exhaustively
dealt with from the point of view of con-
nection and position, accompanied by
copious line diagrams, few really practical
hints are found. This article aims to
describe the salient features of an aerial
that has been erected in an exposed position
and is intended to face all weather conditions.

I will deal first with the indoor work—
the equipping of the two spreaders. These
were not of the purchased variety, being
merely bamboo curtain poles six foot six
inches long and about two inches in diameter.

The ends were first plugged and filed
clean and finished with a protective dab of
vernish. Next, at about an inch from
either end of each pole a hole was drilled to
accommodate a galvanised iron eyebolt.
Two similar holes were made on ecach
spreader at about an inch distance from
either of these. The belts used had each
iwo nuts, that they could be screwed rigid
to the spreaders, and they were inserted and
fastened with the two inside bolts facing in
the opposite direction to the outside.

Now to secure anything in the nature of a
permanency in an exposed construction such
as this, rope and cord must be -avoided as
far as possible, only the very best quality
being used at any time. Where possible,
use wire. This last was the maxim used in
the fitting of the antennae described.

With this in view a coil of six-stranded
galvanised iron wire and & small reel of single
strand galvanised wire were bought.

A length of the thicker wire was arranged
to form the bridle to each' spreader, the
lengths being arranged so that the middle of
2ach could be stretched out to a distance of
a little over a foot from the spreader when
about three inches was hooked through each
further eyebolt (Fig. 1).

Useful Halyard Hints.

" The middle of each length was then
tightly looped round a small galvanised
thimble (Fig.4) and secured with a number of
turng of the thin wire to bind it in place.
The ends of the.bridles were then un-
ravelled for a distance of about six inches
and, after passing through the eyebolts as
when measuring off, the loose strands were
meshed together and securely bound with
neat coiling (Fig. 2).

To the two inner eyebolts of each spreader
insulators were attached, and the method of
fastening those may be gathered from Fig. 3.
In this case pillar insulators were used, but
any type may be fastencd in the same way,
i.e., by threading wire in and out through
the holes in the insulator and the loop of the
eyebolt in the form of a figure 8, finishing
up with a number of turns round the waist of
the 8 and twisting the two free ends of the
wire. -

The two spreaders arc now complete, and
the next concern is their fitting to their
respective supports. Fig. 5-shows how the

thimble in the bridle
was joined by shackles
to & similar thimble in
an endless halyard
passing through a
pulley and fastened
by a cleat. The best
hempen rope should
be used, as it lasts;
and sail-makers’ twine
used for binding round
the thimble in the
same way as wire was
used on the spreader
bridle.

D

Another tip is illustrated in Fig. 7, which
shows a pulley hooked into an eye and
wired across to prevent it jumping off.
Fig. 6 shows the halyard system, and also
the best method of fixing a post to a chimney
stack, First a length of 3 in. by 3 in. wood

with recessed holes containing bolts is nailed
to wooden fillings between the bricks, and
to the-projecting bolts is secured the post
with drilled holes to receive them, then nuts
and washers are screwed on, and the post ia
clamped to the chimney. '

MAKING A FIXED
CONDENSER

ANY amateurs prefer, if possible, to
make their own apparatus, and a
very good start may be made by

making two or three small fixed con-
densers. They are very casy to make and
are well worth the time expended. One
will here be described, and others may be
made that will only differ in the number of
plates and separators used.

First you will require two pieces of
ebonite about i in. thick. One piece will

Foil and
‘?’hnl = Fbonile N Jeparalors

ﬁgl

be one and three-quarter inches by one and
a quarter, the other will be exactly one and
aquarter inches square. The larger piece
will have three holes } in. diameter at each
end, and the smaller will have a hole at each
corner to take the screws that will be used.

Fig. 2 shows the position of the holes.
Then cat, say, a dozen tinfoil plates (or
copper if you have it), as in Fig. 3. They
are one inch square, and have a quarter inch
square lugs. Now for the separator, or
what is technically known as the di-electric.
This should be as

condenser it is as
well to just smear a
little wax on the

o|@ . ofol thinaspossible, and
Tt may be paraffin-
i . d waxed paper, or,

gll Foil :’:’@ better s {ill, very
L thin sheets of mica.

olo ol 0 To assemble the ~

mica. The pagier, or mjca, should Le one and a
sixteenth inches square. Carefully stick a
tinfoil to each sheet so that there is a

margin all round

(as shown in Fig.
2: dotted lines).

Do cleven like
this and place the
firstoneonthe
larger block so that
the lug lays over
thecentre hole

The next one goes
on top of this, but
with the lug in the -
opposite way, the separatcr on top of the
first, foil.

This is repeated, each one having its lug
laid alternately in the opposite direction, so
that when the whole condenser is finished
you will have six lugs on one side and five
the other: but remember that they must
be alternate. ’ o

Now fasten the smaller block down with
four screws that should have been arranged
with regard to thickness, and holes made to
receive them. When serewed. down. fairly
tight, .warm the whole by holding it near
a gas flame or any form of heat that will
allow the whole - plates . and. separators
to squeeze _very much tighter -together.
Now caréfully mnke a hole through the lugs.
Pass a brass bolt up from underneath the
side and put a sinall brass washer on before
screwing .down the nut.. Another nut will
be wanted to act as the terminal to take
your connecting wires, - Repeat-this on the
other'side and vour condenser will-be ready
for use.

Fodl

Hg 3.
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 POPULAR WIRELESS EXHIBITION REVIEW.

_ A Continuation of last week’s Summary of the Wireless Exhibits at the ¢ Daily Mail >’ Ideal Hoine Exhibition, Olympia,. .

GENERAL RADIO CO.

The display of Radio apparatus in the
G. R. C. stand at the “Daily Mail " Ideal
Home Exhibition will enable the visitor
to choose a receiving set which will exactly
suit his purse. and purpose. From the
smallest Crystal Sets to the most elaborate
Diawing Room Cabinets with semi-auto-
matic control, and a complete range of
parts, including the famous ° Brandes™
Headsets, will be on view.

Four-valve Broadcast Recciver by Messrs.
Tingey, Ltd,

The General Radio Company manufac-
ture the most complete line of Broadcast
Receiving apparatus made, and every part
is produced throughout in their Twyford
Abbcy Works by skilled workmen of long
experience. The outstanding features of the
G. R. C. Receiving Sets is their simplicity of
operation, excellent finish and apparent
simplicity. ’

An exhibit of special interest to all visitors
will be an enlarged photograph of the Prince
of Wales transmitted by wircless by the
new method of electrical transmission of
photographs invented by Captain W. &,

A One-valve Tingey Broadcast Receiver,

Stephenson, M.C., D.F.C., M.LR.E., the
Chief Engineer of the General Radio Com-
pany. .

This system was developed for the exclu-
sive use of the “ Daily Mail” in Great
Britain.

. * * £

RADIO COMMUNICATION CO.

This well-known firm is showing ¢ Polar *
7-valve Long Range Loud Speaker Receiv-
ing Sets both in sloping ship’s panel form
and complete in sectional book-case cabi-
nets.  ““ Polar > 4-valve Short Range Loud
Speaker Receiving Sets in the two arrange-
ments above.  Polar” 2-valve Receivers
with additional 2-valve L.F. amplifications
if required. ** Polar ™ Crystal Sets.

Various “ Polar” accessories, including
the now famous  Polar” Condenser, and
also two interesting new specialities which
we ave just placing on the market : viz. :

“Polar” Cam Vernier Coil Holders, a
design in which, in addition to the ordinary
adiustment of the moving coils, there is
available a fine adjustment for about 10°
at any given position of the coil. This fine
adjustment is controlled by the same handles
and renders it casy to obtain extreme
accuracy. The precision which this small
accessory secures will, we are confident,
render it a necessity to amateurs who are
aiming at long distance reception.

“Polar” H.T. Battery and filament
circuit fuses. These special .fuses have
been perfected by our engineers. They
resemble the familiar American automobile
fuses in appearance, but have filaments of
special alloys- which will carry continuously
the maximum currents required by valves
for which they are designed and which in-
fallibly blow  before the valve filament
reaches fusing point. In addition they have
the quality of fusing considerably below
their normal carrving capacity under sud-
denly applied currents, so that they afford
an infallible protection against H.T. shorts,
protecting at the same time the valve fila-
ment and the H.T. battery from the effects

of these.
® * *

METROPOLITAN-VICKERS CO., LTD.

The Metropolitan-Vickers Electrical Co.,
Ltd., arc exhibiting the Cosmos Radio-
phones, which are specially designed for
reception from the British broadcasting
stations. The outstanding feature of these
sets is simplicity, without sacrifice of
efficiency. Al unnecessary complications
arc avoided, and the sets are therefore
eminently adapted for the non-technical
user, and can be operated without difficulty
by anyone without special knowledge or

skill. All the sets, Valve as well as Crystal, | |

are entirely self-contained, the only wires
that have to be connected up by the user
being the aerial and earth leads. All the
sets have been approved by the Postmaster-
General, and may be used under ordinary
broadcasting licences.

The Cosmos Crystal Set, within a short
distance of a broadcasting station, gives
reproduction as perfect as can be obtained
with any more expensive sets, head-

telephones being used. In case it is desired
to use a loud speaker with the crystal set,
an inexpensive and very compact valve-
amplifier is supplied which fits into the
box of the crystal set, thus forming a
simple crystal and valve set combined.
The Amplifier is made in two forms, with
one and two amplifying valves respectively.

The Cosmos Valve Set is built up of
units, enclosed in an outer case of exception-
ally handsome appearance. The Tuner
Unit (including one high-frequency and
amplifying valve and one detecting valve)
and the Battery Unit (containing high and
low tension Dbatteries) form a complete
receiving set, and are connected up by a
single plug connection. A two-valve
note-amplifving unit may be added, and
this again is connected up by a single
plug. - The plugs arc so connected that
they cannot be inserted the wrong way.
All the units mentioned fit into the standard
outer case, This case is, moreover, arranged
so that it will fit upon a cabinet into which
are built a loud speaker and horn, thus
forming a self-contained *‘loud-speaker
set.”” Cabinets of more elaborate design
are supplied to suit any style of furniture
or decoration, and an example of & Jacobean
- cabinet is exhibited.

A useful accessory is the Cosmos Protec-
tive Device, which avoids the necessity
for earthing the aerial after using a wireless
receiver, since it affords automatic pro-
tection against lightning- and heavy cur-
rents,  Between the aerial and earth

(Continued on next page.)

A Handsome Cabinet Set by the Marconi Scientifiz
Insirument Co., Ltd,
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Detector, L.F. Amplifiers (1, 2 and 3
valves), and Connector. Other features of
“the system- are the strength and com-
pactness of the units and their attractive
tinish, the general design being a black
hardwood base with moulded edges,
surmounted with metal, cover, highly
polished with black sarface, and fitted
with the necessary valve sockets and
controlling handles,

“ Sterling” No. 1 Crystal Set.~—A well-
tried out and popular Crystal Receiving
Set, one of the most efficient on the
market, with specially selected Crystal
and Aerial Tuning Switches for coarse

POPULAR WIRELESS EX-
HIBITION SUPPLEMENT

(Continued from previous page.)

terminals there is a. spark-gap between
carbon blocks separated by mica, and
there is a fuse in circuit with the wireless
receiver. A miodel is shown of the experi-
mental aerial and research buildings at
the company’s works at Trafford Park,
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Manchester, which are at present being
utilised to accommodate the temporary
Manchester broadecasting station (2. ZY)
of the British Broadcasting Company.

and fine adjustment. The range is about
25 miles, but an extra coil is provided
for reception of Eiffel Tower time signals.

Magnavoy Loud Speakers—Examples of
these well-known Loud Speakers, complete
with * Sterling” Power Amplifiers (2 and
3 valve) and Input Intervalve Transformers,
the combinations giving unequalled clarity
of voice production and sound adjustment.
A. GRAHAM & (D,

The exhibit of this- firm comprises a
full range of their well-known “ Amplion ”
Loud Speakers and ** Graham ” Headgears.

The Marconi-Graham combination of a
high-grade Gramophone and Wireless Re-
ceiving Set in a Console Cabinet is also
in evidence. ’

Other auxiliary apparatus such as the
“ Graham ” Power Amplifier form a feature
of this exhibit. .

The “ Electravox,” an jmproved Gramo-
phone Combination, specially designed for
the electrical and wireless transmission of

A Small Fized Condenser. (Dubilier Co., Ltd.)

STII::'II‘%ING TELEFHONE & ELECTRIC CO.,
“ Sterling” 2-Valve Receiving Set.—A~
self-contained apparatus embodying all the
most recent improvements, fitted in a
vertical walnut cabinet with folding doors, M\
or alternatively in a sloping cabinet. The With
panel is mounted with a Filament Rheostat - SHOWI. - o *
and a ** Sterling” Variometer with Drum ’

an ' announcing microphone, is

musical “aixd other records and provided’

Switeh of special design which permits of
tuning over a range of approximately 280 to
2,800 metres. Access to the two valves and
the necessary accessories is through a hinged
top, and to the battery compartment in the
base through a detachable front panel.
Average range about 80 miles,

* Sterling " Crystal and Valve Set.—This
Receiving Set is an instrument with unique
features; it not only marks a distinet
advance on all self-contained single valve:

C. F, ELWELL, LTD,

In response to the wide deémand for

Receivers which will tune-in to the wave-
lengths wused by. Continental
{Paris, The Hague, cte.). the following addi-
tions have been made to the existing range
of Aristophone Panels.

Stations

A 2-valve, a 3-valve and two 4-valve

receivers have been designed, particulars of
which appear below.

In these instruments, the reaction prin-

ciple of amplifying signals has been em-

sets but has a longer range than any 2-valve
ployed, which, as is well-known, enables the

set on the market. The valve serves not
only to amplify the high-frequency signals,
but also to re-amplify the low-frequency
signals detected by the cerystal. The latter
is of unigue design, foolproof, dustproof, and

received signalg, and increases very greatly
the number of stations to which the sets can
listen - in.  These

utmost volume to be derived from  the-

A Two-Valve Set by the General Radio Co,

sources, and thus accentuating the signals
whieh it i3 desired to receive.

Following Elwell practice, both high and
low tension batteries are included in the
cases of the instruments themselves, The
cases are supplied with heavy nickel
plated carrying handles, and the batteries
being contained within, the entire sets are
casily moved from room to room and put
into operation again with the minimum of
trouble.  Finally, the sets are most attrac-
tive in appearance, and are never unsightly
cven in the most elegant rooms,

* * *

THE DUBILIER CONDENSER CO. (1921), LTD.

The rapid expansion of popular interest
in all radio matters js emphasised by the
exhibits to be found on the stand of the
Dubilier Condenser Co. (1921), 14d., which
show .the . principles adopted. in: the. well-
known condensers manufactured by this
firm for use on the larger wireless instal-
lations applied to the requirements of
radio receivers.

For use with wireless receiving ap-
paratus, four patterns of fixed condensers
arc shown, known respectively as the

- Type 600, with and without grid-leak at-

tachment ; the Type 600A and the Type 577
condensers. These condensers are all con-
structed with carefully selected mica
dielectric, and are bnilt up on the same
principles as those adopted for the larger
power condensers.

These condensers are enclosed in a
moulded insulated case, and have very high’
insulation resistance and the absolute
minimum of losses.

(T'o be continued next week.)

with special milled-head adjustment on the
front panel. The panel is also mounted
with Filament Rheostat, two ° Sterling’
Variometers and Drum Switch of special
design, for tuning over a range {from about
280 to 2,800 metres, The cabinets are made
in the same forms as the 2-valve sets, and the
outfit includes a valve of very high efficiency,
permitting of the use of a Dry Battery.
Average range about 150 miles.

Sterling ** Unit” System.—This novel
system has been designed to enable users of
Wireless Receiving Apparatus to. acquire
end build up their Sets in units according
to circumstances and requirements. The
cssential feature of the system is that no
connecting wires ave required to join up the
units, these being instantaneously coupled
together mechanically and eclectrically by

sets have all been

approved by the r
Postmaster_- Gen-
eral, hence it is im-
possible for them,
even though oscil-
lations be set up
within the instru-
ments themselves,
to causc radiation
from the aerials to
which they are at-
tached. The special
selective tuning cir-
cuits used in these
designs give a still
further increase to
the range of the
receivers by elim-

inating interference

means of special ** Unit ”” Connectors. The
from outside

units consist of Tuner, H.F. Amplifier,

.

A Neat Crystal Set sold by Messrs, Gamage, Ltd,
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SEEN AT THE EXHIBITION. ]

A VARIABLE. CONDENSER, BY DUBILIER
CO; A “ CONOERT GRAND” AMPLION LOUD
] GRAHAM & CO.; AND A
TWO - VALVE BROADCAST RECEIVER, BY
METROPOLITAN VICKERS, LTD.

BROADCAST RECEIVER BY THE ELECTRIG

APPLIANCES O, LTD. ve); AND
MARCONI CRYSTAL VALVE RECEIVER (nght).

T ONE OF THE G. R. . COUNTRY HOME SELF-CONTAINED FIVE-VALV
- ~ RECEIVERS IN JACOBEAN CABINET (left), AND THE * ARISTOORAT 5
: » MODEL, EQUIPPED WITH SEMI-AUTOMATIC CONTROL,
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A TUNED- ANODE- COUPLING

By T. Mc. L. GALLOWAY.

T is the bounden duty of each ecxperi-
menter to make absolutely certain that
his receiving set cannot cause any

interruption to his neighbours by self, or at
least, by aerial-oscillation. Not only is it
impossible to receive intelligible telephony
when a set is oscillating, bat no one for miles
around can receive it either.

But reaction is a great help in “‘ boosting
up” faint telephony and spark, and a set
without reaction is not half so efficient ag one
in which judicious reaction is used. TFrom
the above we infer the following :

(1) A reacting set is a nuisance to other
people ;

(2) A non- reacting set is more or less
insensitive, and, moreover, cannot receive
continuous wave signals.

%
%

. =

How, then, can this difficulty be over-
eome ?

uwsed, with its attendant filament and anode
current ; or the set may be allowed to
generate feeble local oscillations, which do
not excite the acrial, in this manner.,

Permissible Reaction

Let us consider the case of a two-valve set,
which has one radio-frequency amplifier and
a detector, with reaction back into the
aerial circuit., This is a very bad.* howler,”
but may be entirely cured by coupling the
reaction coi! to the H.F. transformer, or
anode coil, as shown in Fig. 1.

Suitable dimensions for an anode coil for
broadeasting are: 52 turns of 22 SW.G.
D.C.C. wire on a 3-in. former, bridged by
a variable condenser of ‘0003 mfd. capacity.

The reaction coil may be 45 turns of 26
S.W.G.D.C.C. wire on a 2-in. former.
This coil is arranged to slide,out and in the
anode coil.

Some sort of fine adjustment is necessary
for receiving weak telephony. The reaction
coil may be 1 supported on two +% in. brass
rods which pass through brackets attached
to the coil. If a piece of 2 B.A. screwed

A separate heterodyne may be

ANDDE 04,

REACTANCE

-to an efficient wireless set,

rod, about 6 in. long, ié fastened to the coil
by locked nuts, one pair on ejther side of a

- ptece of ebonite fitted into the end of the

coil, and to a screwed support, the coil’s

position may be varied to a thousandth part -

of an inch with €ase. (See Fig. 2.)

In conclusion, the making of such a set
will not only be justified by the results it -

gives, but will give the owner the assurance
that “* he’s not howling, anyway !

A NEAT SLIDER

THE brass plunger is cut from a small
piece of thin brass, which is well
hammered to make it springy, to the
dimensions shown in the diagram. A small
block of wood is made, with a slot cut out
for the slider rod. An easy way to make
the slot is by heating the tang of an old file,
and bwrning it out, 4nd then well soaking
the block in paraffin wax.
The holes are then drilled in the brass,
screwed on to the block, and the narrow
strip is bent in the form shown.

B —

A~
RSCREWS J COMPLETE SLIOER,

CATALOGUES

VERY useful catalogue of =zl sorts of
electrical equipment, including wireless
aceessories, has been received from

Messrs. Ward & Goldstone, Ltd. This ““ Ency-
clopedia Electrica,” as it is called, fully em-
braces all electrical necessities in connection
with wireless sets, It gives useful tables of
resistances and weights of wires, and should
prove of interest to many wireless en-
thusiaste. Useful charging plants are also
included in the catalogue, and the whole
book will prove of great interest to all those
connected  any way with electricity,
besides thosé whose electrical experience
is confined to wireless.
* ® *

We have received a copy of the
Wireless Sets and Components” from the
Griffin Wireless Supplies Co. This little
catalogue gives very complete lists of all
those odds and ends that are so necessary
At the end of
the book a page is devoted to a list of wire-
less text-books that should prove very

““ List of

SERIES AND PARALLEL

‘x THEN you place anything in series it

is_so_ inserted in the circuit that the
eurrent must pass through it and
no alternative path is })mwded If you

‘place anything i parallel with something,
 ‘elge the current is allowed to divide and pass

through both instruments. In series the
circuit is broken and the instrument is
inserted at the broken. point, but in parallel
indicates thet-the original ecircuit is not
broken, but that the instrument placed in
parallel is conneeted across two points.

Extra telephone receivers should be eon-
nected in series. The cireuit is broken by
disconnecting one of the telephone leads
connected to one of the telephone terminals
on the set, joining one of the Jeads of the
additional phones to it, and connecting the
remaining lead of the latter to the terminal
on the set. Thus the current-flowing from
the one telephone terminal on the set passes
through cach pair of telephones in turn
before it flows back through the other
terminal.

“ Caseade ** and “ Shunt *

Batteries are joined up in senes to provide
an increased voltage. Unlike leads are con-
nected together; thus the positive lead
from one battery must be connected to the
negative lead from the other. The pocitive
tcrmina.ls will always be marked with a red

“ plus” sign. or just with red paint, while
the negative will be marked with a black,
blue; or violet “minus” sign or mark.
Conneeting a 15-volt unit in series with a
60-volt high-tension battery will give a
combined voltage of 75 volts.

To increase wave-length a condenser can
be conneeted in parallel with an inductance
coil; but the more efficient method is to
connect another coil in series. The con-
denser should ‘be provided merely to allow
fine tuning and not to increage to any
considerable extent the. wave-length renge.

Te reduce wave-length range a eondenser

"~ can be connected in serfcs with the aerial

or earth lead.

Capacity is reduced when condensers are
placed jn series, and increased when they
are-placed in paraliel. :

Resistance is ipcreased when conductors
are placed in series, and reduced when they
are placed in parallel.

You may hear the term cascade in con-
nection with valves or other things, but it
is .really another appheation of the term
series. :
Then, a gam, ﬁhere is shunt, which is juss
another name for parallel, except that -
shunt is more often used where the characters
of the instruments placed in parallel appre-
ciably differ. =

useful to the amatewr who is taking the
subject up seriously.

The Chloride Electrical Storage Co., Ltd.,
have brought out a new catalocue of bat-
teries specially -constructed for wireless
purposes. A large variety of high-tension
accumulators are shown, while useful tables
showing the prices, types, and actual
ampere hour capacity of all the accumula-
tors are given at the end.
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(S FOR ITSELF
MPLION RECEIVERS are designed and

produced by the world’s original and
largest manufacturers of Loud-Speaking

> Telephones.

First demonstrated in 1887, commercially intro-
duced in 1893, adopted by the British Admiralty
in 1894, and by Foreign Governments and the
leading Steamsﬁip Lines in the following years,
no less than 12,000 vessels were fitted with
Graham’s instruments by the end of the year
1919, besides installations in numerous power
stations and for other purposes. To-day the
number of Graham Loud-Speakers in use
exceeds that of all other makes combined.
More Loud - Speakers than ever are now
produced in the Graham’ Factories or under
licence, and in the Wireless field the Graham
Amplion represents the utmost technical
efhiciency and upequalled commercial value.

Ask for Folder “P.W.”

............................................................................................................

Daily Demonstrations at the Graham §fzo¢roams :
! THE ALGRAPHONE SALON,
25-26, Savile Row, Regent Street, W.1.

'PHONE REGENT 1075.

...........................................................................................................

AMPLION

'ALFRED GRAHAM & CO.

St. Andrew’s Works, Crofton Park, London, st4
'Phone : Sydenham 952 & 1700. ’
'Grams : Navalhada, Broek, London.

SCOTLAND-—Mr. F. M. Milligan, 25, Renfrow Street, Glasgow.
IRELAND—Mr, Alex. R. Munday, 41, Chichester Street, Belfast.
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1_,» — We Spec1a11se—f 1

| Manufacturmg The BURTON RADIO PARTS
BRASS AND ALUMINIUM

Send us your inquiries for

. ALUMINIUM VANES O BRASS TERMINALS
w2+ ALUMINIUM POINTERS BRASS SPACERS
: - CONTACT STUDS - , SQUARE 13" X " RODS
S TR BA WASHERS S B.A. NUTS
AND NUMEROUS OTHER - PARTS
- - -—Special  Parts’ made to your L . Send sample and we will
Ce requirements : quote you

Messrs. C.F. & H. BURTON Progress Works
Bernard “Street; WALSALL ’

| HULLO!! C.Q. | REsLéﬁ'\““%E'E RADIO
| WILL DAY CALLING I THE ** RELIANCE **No. 2

CRYSTAL RECEIVING GABINET ‘

! . . .
: TO ANNOQUNCE SOME RARE BARGAINS. | c lf’ .0. Reg. No 07
. . ti Eb Panel k h
¢ WESTERN ELECTRIC HEAD PHONES, T A IR A
 prradg ohms Stamped BBC. oo oo 32/- per pair irared. Our patent Detacior with homme
: A BRI’:%(?P(I)!]&S E H PHONES, 1 5/- per pair Erl)l'stal ctopper sprmg in smﬁlll 4-jawed chu;:}l:
. e s e - all jomt action an rlable pressure, e
: pmo‘le Head Phones Wlth COI‘d 150 . whole t:)itally er:iclgsed mv;lass tu':)e. thus elim=
. ' ti 14
4 100 f 7 i 6/- each ., K‘?c:;gor:z: l::lud:n;ppalr 4,000 ohms British-
. 100 feet Stranded Copper Aerial Wire.. .. 2/6 per coil made double Headphones. 100 feet 7/22
i i ‘rench -Buzzer Sets, complete with - Siranded Copper Aerial Wire, 4 egg insulators,
i Morse Tapping“ Key and Head 40 fcet insulated lead-in wire.
Phone . 10/6 each, ¢ 1/6 A guaranteed range of 15 to 20 miles, and will
L .o €ach, postage /! . take 3 pairs of double -headphones
4 ABeSﬁ Quality Fllament Res:stance .+ 2/9each, postage 3d. with perfect clearness. ~Each set
3-Way Coil Stand for Panel Mounting.. 15/~ each, postage 6d. j ig tested and we confidently assert
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Insulated Sleeving, all colours, Ilmm. 5d. ard that, for the pricc, it is the most

:1. Brass TFerminals vgnth Nut and Wa,sher 1/6 I’f);y relmble ver offered o he public.
)
)
4
)
4
)
)
)
)
)
)
)
)
)
)
E
)

Bobbin Type Insulators ., .. .. 1/-doz, postage 9d. . PRICE COMPLETE
: Sheet Ebonite, Grade.A, cut to any size. - postag ; (including B.B.C. royalty)

Every Requisite in Stock for Wireloss, =~ TRADE SUPPLIED. ' £3- 15-0

These ara only a few of our bargains. Do not fail to send "  POSTAGE PAID.

for our-Price List giving the lowest prices for the best - e have other Models in stock
‘om £2 15g. 0d. 15¢, 0d,
quality. goods. Pastage on. all goods extra, ‘ f:,ﬁ":h may fmemf';ﬁ.mcfﬁ ag'ld

. o
Wri Catalo ow . inspect without any obligation.on
E - te for our: new logue, n ready. ‘ your part, Demonstrations every

evening between 5 and 7 p.m.

Wealways Stock the Famous HERTZITE CRYSTAL & || [vi ot S

+i Eplly illustrated " art catalogue

.at 2f6,ead!,or mounted in Brass Cup 2/10, Postage 3d. extra.- L

- showmz mani ly sets to choase from
and “a complete set of parts for

. . " building Up own sets, sent post ‘ .
Wl I I DAY I TD - ““free upon xeceul:’t of 3dyin stamps. It will pg youto <end or call on us at once  Qur busi~
. ! +] " néss has been uilt up on courtesy, personal attention and good honest value for money,
1 9 Lisle St.,Leicester Sq., London, Ww.C.2. - RELIANCE RADIO SERVICE CO.,

77283, St. John St Clerk llLd,ECl
P one Regent 4577, Teleguma Tltlea, thrand, London. ¥ - (4 minutes from A:nln 1.1,;:::,' crienwe ondon

Py

‘ el and ‘oppasite Northmpton Institute) -n CLERKENWELL 4290
"""‘»"""""."V\‘“UMW , . -
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A VISIT TO THE BIRMINGHAM BROADCASTING

STATION.

(By our Representative in Birmingham.)

Y visitto the Bummﬂham Broadeasting
Station (5 I'T) was made after dark.

I travelled from the centre of
Birmingham by a bumping tram route.to
-the wm outskirts of the city and, here

cat W ton in what has ahcadv hecome

known’as a very botbed of wircless en-
thusxasts, after a ten to fifteen minutes’
walk, 1 at length came to an extensive
aggregation of buildings, in one of which
the Birmingham Broadcasting Station is
temporarily housed.

Here and there in the mass of shadowy
buildings there were brilliantly lit windows,
whilst the road around them, with cross-
roads and sectional ways ranming off in
all directions were illuminated by great
arc- lmnpq

Quite a Sufficient Introduction.

A commissionaire led me by way of a
double ‘flight of stairs, a long hallway, a
narrow hanging bridge. a long winding
passage, to a door. “ There,” he said,
pointing.

I entered and found myself in a kind
of reception room in which there were a
dozen persons, some conning musie, some
talking, vet all waiting. It was obvious
1 had arrived at my desired destination,
and cven as I stood there I was asked
whether 1 was Mr. —, an expected vocalist.

“¥ want to sce the station at work,” [
explained.. * ‘Popular Wireless’ readers
would like to know something about the
Birmingham Station.” The introduction
was sufficient. 'Within a couple of minutes
T was talking to Mr. A. E. Thompson, the
manager and engineer-in-charge, and before
T left the station, a couple of hours later,
T had had long and interesting conversa-
* tions with hnn, and with Mr. Percy Edgar,
Birmingham’s most popular entertainer,
now the director of Birmingham broad-
cast concerts, and Mr. F. H. Amis, a Bir-
1n1ng11an1 B.Se., who is in chorge of the
transmlssnons.

An lnterestmg Record.

: Mr. Thompson, the engineer-in-charge,
is well-known as a’ radio- specialist, both
herc and in many Continental cities. At
the ‘outbreak of the wap he was sent ‘to
the War Office on confidential work in
(onnection with communications, while
later'in Russia he was in charge of several
yum}ess stations, and for his work - there
was decorated with the Order of St. Anna.

- Mr: Percy Edgar has been a professional -

cntértainer in Birmingham for 15 years,
and “both as a Dickensian actor and &
congert director is vwll known’ thzoucrhout
the Midlands. :

‘At the very outsct my a ttentxon was
attracted by a large wallmap of the
British Islands hanvmg in the dnte-room.
‘1t was decorated In every square inch
with one or more multi-coloured pins.

“ What does thls mean 77 I asked.

“1t means,” replied Mr. Thompson,
“ that a listener-in at each point has heard
Birmingham and has notified us of the
fact.” The record revealed that there had
been listeners-in in every county of the

kingdom. From the
South, from Scotland,
Ireland and Wales
there had comg the
proof that Birming-
ham’s concerts’ had
been picked up:

And from this point
there started a most
interesting evening
during which I learnt
many things about
the Birmingham
Station.  Started in
early November its
first concert was
practically an anti-
dote to the election,
for it was on the

night of the poll that
its  transmissions
could first be heard.
Since then - it has »
kept going without a break and without
any trouble of any kind.

The Rated Rainge.

The station was set up in three days.
At three o’clock in the afternoon the
aerial was tested, and at five o’clock they
were transmitting the first Birmingham
concert. The quality of the transmission
was exceedingly good, a fact which Sir
William Noble, Chairman of the British
Broadcasting  Station, listening-in - ab
Coventry, the other day, bore out when
he telephoned a message of congratula-
tion to Mr. Thompson.

The rated range of the station is 100
miles, and the wave-length used is 425
metres,

Mr. A. E, Thompson and Mr, Perey Edgar talking to the children.

The aerial is a four-wire L-type, 110 fect
long and 80 feet high, the parallel wircs
belng 6 feet apart on spreaders 18 fect
long. The direction is North to South,

Describing the Generators.

The power supply is obtained from a
three-unit motor generator set, consisting
of high and low voltage D.C. generators,
coupled to a driving motor. The main.
supply is 400 volts D.C.,, an automatic
starter providing for starting and stopping
by means cf a press-button control. The.
driving motor devclops 4-H.P. at a specd
of 1,750 r.p.m. The high voltage generator,
supplying the plate current to the trans-
mitting valves, i3 a direct current shunt

(Continued on next page.)

The Acrial System at the Birmingham Broadcasting Station. '
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“A VISIT TO THE
BIRMINGHAM BROAD-
CASTING STATION..

(Continued from previous pagé.)

wound machine with two commutators,
designed to deliver continuously 1.25 amps.
at 1,600 volts pressure. The low voltage
generator supplies filament current for
the valves—28 amps. at 14.5 volts pressure,
plus excitation current for the high voltage
generator.

The low voltage generator is self-exeiting
and its potential is regulated by means of
a field rheostat on the power panel. On

the  plate- current supply is a cireuit-

breaker, working Wlth an over-load of 2
per cent.

Controlling the Wave-length.

The transmitting panel comprises four
250-watt valves, two oscillators and two
modulators—and a 50-watt valve for
amplifying speech input. © The former
includes  a tuned circuit with variable
inductance and capacity, and the energy
is transferred to the aerial by indirect
magnetic coupling. = The plate current  is
supphed through choke. eojls.  Variations
of potential in phase with the plate current
variations are 1mpressed on the grid on
account of the magnetic coupling between
- the plate and the grid coil. The oscillators
‘and medulators are both supplied through
a low-frequency choke coil. -

Speech is impressed on the grids of the
two modulators after the necessary ampli-
cation. Between the plates of the modu-
lators and oscillators is & high-frequency
choke coil. The frequency of the carrier
wave is controlled by the value of the
capacity and the induetance in the oscilla-
tory circuit and of the variablé’ inductance
in ‘the aerial circuit: ‘This inductance is
adjusted by means “of a~ variometer, the
movable coil serving ‘at the same time to
vary the coupling between the acrial circuit
and the grid and plate circuits in such a
manner as to ensare thé fréquency - mnge
for which the set is demgned

The Microphone Cireuit. ' T
The grid circuit of the modulators is
given a negative potential by means of a
resistance connected: between the negative
terminal of the .1,600 volt generator and
the filaments to ensure that the valves
will operate under the conditions most
favourable. for the prevention of distortion.
The plates are fed through an electric
filter to eliminate -commutator noises. The
speech input amplifier consists of a three
stages with suitable control for the current
- in the microphone and in the different
filaments, and permits also of a variation
in the degree of coupling between the
different valves and therefore of the
control of the amount of amplication. By
means of a loud-speaking receiver, con-
" nected across the output terminals of the
amplifier as well as by means of an ordinary
crystal receiver, the operator observes the
quality of the transmissions and varies
accordingly the amount of amplication.
The studio is the usual broadecasting
studio.
walls and ceiling are heavily draped, the
only gap in these revealmg ) soundmg,

It is thickly - earpeted and the . .
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The Concert Studio at the Birmingham Station. :

board. Tt contains a Weber reproducing
riano, an Aeolian cabinet gramophone
“with a mierophone upon a hxgh stand.

Three Small Rooms..

On the wall, at the mght and in the rear of
the 1mcr0phone, is a signalling panel, com-
municating with the operating room and
including a_ tumbler switch for closing
the microphone circuit as well as a tele-
phone. A few chairs and a small table
complete the studio’s list of contents.

Between the studio and the operating
room is the waiting or ante-room in which
the artistes rest. Thus three compara-
tively small rooms at the present moment

represents the Birmingham Broadeasting -
Station “which’ mghtly interests many
thousands of listeners-in.

But as T “haye said,  Witton is only the
temporafy “home of “the station. At an
early date it is hopedito sccure premises
in the centre of the city, from which it
will be easy to run cables to the theatres

(the present distaneec is somewhere near

four miles) and -thus make it possible to
transmit opera and musical comedy and
provide as striking a programme as any
stationof the Biitish Breadeasting Company.
When' the shift' i3 made then will end the
first chapter in the history of 5 I T, -

The Test and Uontrol Room at 51T, . .
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BROADGASTING REGEPTION SETS

OF EVERY DESCRIPTION
and everythmg for wireless at everybody’s price

| SEND } | ALL INSTRUMENTS | ‘
| FOR |  PASSED FOR
[CATALOGUE] | BROADCASTING!

| LICENCE BY G.P.O. }

T R TR

in

]
T T O O T

T

THE “ALDERSGATE”

Single-Valve Set, complete with all Acces-
sories, including Phones, Accumulators, H.T. .
Battery and. Valve—
£7 10 0
B.B.C. Royalty Stamp, £1 0 0
Wire -and Insulator required,

THE “PERFECTO”
VALVE SET

Comprises one D.T. valve and one L7
valve, Tunctions alternatively to the
Orpheus, this Set giviny Volume wher:

fHE “DUO”
2.VALVE RECEIVING SET

Designed for Broadcasting only
This Set has a patent coupling and will not raJnte
The High Tension Battery is enclosed, and there

are only 31); external terminals, acrial, eartt, the other gives Range. ;fs :}f{é:‘

phones, and low tension, : A Powerful Set for local Broadcasting. andreds i i S fhici
We claim that this Set is the easiest 2-Valve S t €omplete Phones, Batterics, Accumu. a,““g.‘em of Testimonials for Efficieat
to manipulate on the market. orking.

lator, Valves, Aerial Wire, and Insulators

tor—
£10 18 O
B.B.C. Royalty Stamp, £1 15 0

Price complete, all accessories for working—
Including Phones Batterics, IL.T. and L. T,

Wire, Insulators and Valves. -—lotal £10 15
B.B.C. Royalty Stamp, £1 150 extia.

Aenal

[ T ]

ii

IO T e e e

THE “COMPACT”
CRYSTAL SET
Tested and Guaranteed

THE “UNIQUE”
CRYSTAL SET )

THE “POPULAR”
CRYSTAL SET

T A e TR

In a self-enclosed hinged cabinct, thus
keeping it free from dust, A compa tment
is provided at the back for Phones,
Tuning is done with a tapped coil and a
- -Vernier condenser. Complete with Aerial
and Insulators.
St £2 0 0 {Insulators .. [
Pacnes 1 1 0 | B.B.C. Royalty 7 6
A“nal I Total "£3 13

WIRELESS
~ (DEPT. A.)

=
=

81,

(Nearly opposite Farringdon Street Statlon, Metropolitan Railway.)
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The most perfect Broadcastmg Crystal Set on
the market. . Finished black; plated parts,
Detached Hinged Lid, Lock and Key, Enclosed
Recess for Phones, Splend\d Workmanship.
Compiete with Aerial, Wire, and Insulators—

£4 10 O
B.B.C. Royalty, 7s, 6d.

Although this Set is one of the cheapest on the market,
the desxan and finish is equal, if not better, to tho
more expensive crystal sets now being sold,

1t will tune up to 9oo metres, bringing in ship
messages up to 250 miles and any telephony withia
25 miles,

Set .. o £1 8 0
Phones ., 11 0
Aerial Wire 4 6

Insulators (z) .. 6
Complete Set £2 11 0
B.B.C. Royalty .. 7 G

INSTALLATIONS LIMITED
TURNMILL STREET, LONDON, E.C.

3 minutes Holborn Viaduct.

O TR
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"ERICSSON .
BEESTON NOTTS

when ‘buying
006092 'Phones

WHEN you ask for a pair of Ericsson Telephones:
see that you get them—with their trade mark and
BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson’s which have not been passed
by the PM.G. So when you want Ericsson ’phones
firmly refuse any telephones without these marks.

Write to-night for lists, also particulars
of our valve and crystal sels.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,

67-73, Kingsway, London, W.C.2

j 2.000 ohms, price

v 31-; 4,000 olnns,:

: price 32/-. Al re-
sistances in stock.!

Telephones

READ THIS—

Before payinig a fancy price for your new set.

THE wireless set used in the London street
demonstration of wireless telephony on

Friday the 23rd February, as  illustrated in

the Daily Press, was a

“MELOHAY.”

The vehicle was a 10cwt. Motor van with 20 feet of
Aerial erected on its roof, the earth wire trailing on
the ground under the van. The whole of the Children’s
Pantomime, broadcasted from the Hippodrome, was
heard with marvellous clearness by the large crowd
gathered round the van, :
NOTE. The “MELOHAY” Wireless Van
will shortly tour the Country.

The astonishing sensitivity of ‘“ Melohay *’ receiving sets
has surprised official Press Investigators of the relative
merits of various makes of wireless sets.

At much more than its cost you can get nothing as

good as the '

“MELOHAY"” 50
CRYSTAL SETS No. 2 at -
Carriage and packing 2/6 extra.

This model is selling as fast as it can be made. It is the most
remarkable instrument offered at the price for excellence of
construction, quality of components, and perfection of results.
You eannot spend 50/- on Wireless better. Send your remit-
tance now, Price includes 100 feet of Aerial Wire, Lead-in,
Insulators, ete. Headphones from 1 gn,

Write for particulars of “MELOHAY?”
Valve Sets, from £6 6s. complete.

HAYES, LIMITED,

Royalty
Paid

. 342344, Euston Road, London, N.W.1.

The
“CLARITONE”

LOUD SPEAKER
Tho ﬁfwf‘s en.
Z‘é arz}éoo world

F¥or volumez clarity and purity oi tone, the
* (laritone * Loud-Speaker i8 unequalled. Used
in conjunction with Valve Receiving Sets and
Ashiey Valve Sets in particular, it gives improved
reception more than equivalent to an extra Valve
without the distertion inseparable from excessive
vdlve amplification. The * Claritone ™ is of pleas-

ing design and high grade finish. A convenient 3
lever in the base facilitates fine adjustment to suit

any class of reception required.

PRICE—2,000 ohms £6: 2 : 6 each. 120 ohms £6:0: 0 each..

THE ASHLEY 2-STAGE LOW FRE-
QUENCY AMPLIFIER.-—Embodies two
low frequency amplifying Valves, and is
conveniently adapted for direct coupling
to the Ashley 2-Valve and 3-Valve Receiv-
ing Sets, thereby converting them respec-
tively into 4- and 5-Valve combinations and
facilitating the use of the * Claritone’’ .
Loud Speaker, for both British and Con-
tinental reception. High grade finish and
readily accessible interior.

PRICE — £10:0: 0 (Valves Extra)

ASHLEY WIRELESS
TELEPHONE CO., LTD.

69, RENSHAW STREET, LIVERPOOL.

2
z
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| HOW TO MAKE A VARIABLE CONDENSER

By A W, DRANSFIELD,

HERE are various ways of constructing
variable condensers, and the moving-
vane type is rather more difficult

unless the parts are already stamped out.

But the following can easily be made from

odds and ends, and will cost far less to con-

struct, being at the same time quite an
" efficient piece of apparatus.’

In the first place, a lot of old photograph
plates yvill be required.  These are not at
all difficult to obtain, and in any case may

. he bought for a few pence. We will assume
that the size about to be used will be
quarter-plate. That will be 41 In. by 3} in,,
s0 29 will be the number required. These
will be used as the separetors, and techni-
cally known as the dielectric.

The next thing to get into shape will be
the plates. These are made out of thin
zine, No., 8 gauge will do quite well, and
should be cut as shown in Fig. 1. But it

will be noticed in the other drawings that -

some of the plates have two holes, so in
the first place make 14 plates with one hole,
and 13 with two holes ; the plates with two
holes will be the moving plates,

The next process will be to cut a lot of
strips of thin cardboard that will be just a
little' thicker than the zinc. These strips
will be } in. wide. Then shellac all the
¢lass plates and also the card strips; then
stick the strips to the plates in the form of
a threc-sided frame, as in Fig. 2. A good
plan is to lay a moving plate on the glass
whilst placing the card on, as the zine has
to eventually shde in and out of the frame,

Method of Assemblmw

Now comes the assemblmd, which will
take a little time and is rather a fiddling
job. - First lay a plate, mth frame up, on &
Loard, lay on a  fixed ” zine, then another
olass plate and then a moving zine, making
certaill thet the tab pw]ects the opposiie
way to the tab on the moving zine; then
comes another glass plate, and so on with
the whole lot of plates and glass. The pile
should be bound together ‘with black in-
sulating tape to hold the whole lot together,
asin I‘I(T 3.

When complete, there should be 14 plates v

with one hole one end, and 13 with all the
tabs with two holes the other end. Be-
tween the spaces- of - the fixed plates
packing . pieces will be wanted, and these

may be made out of the odd ends of zinc.

cut whéi fmmlng the tabs.

The neatest way, of course, will be to put a '

long bolt .througl thé lot. but it will be
sufficiont to tlvhtlv w 110 them together,

Stralghtemng Kmked Plates.

A good metallic contact is desirable be-
tween all the plates. The moving plates will
réquire some packing pieces, and 2 piece of
brass tube split to form the handle should
be placed on the centre plate, as in Fig. 3.
The two bolts will hold this quite rigidly.
Should the zine plates not be perfectly
flat, they can be heated and placed
between two flat boards with a heavy
weight on fop.

.

Building the box
is really not a diffi-
cult job, and to get
thé measurements
best the condenser
should be laid on a
board and measure-
ments taken by
drawing the moving
plates out. All that
is required is a hole

«-3%- >
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at one end to allow

the handle to pro:
jeet.  Care should
be taken that the
handle is left long
enough to give the
plates asmuch
movement as
possible. )
Further deserip-~
tion is hardly
necessary  if  the
diagrams are stud-
ied  before com-

-
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T BINDING § TAPE,
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i
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mencing. In order
to ensure that the

.

holes in the plates will be in line they
should be clamped together and drilled

simultaneously.

Fig 3,

Tinally, remember that with all radio

apparatus attention to detail is attention to
efficiency.

ADDITIONS TO

“POPULAR WIRELESS™

DIRECTORY OF AMATEUR
TRANSMITTERS. o

(q'f‘“ System \ Name Address

Sign k . ) .

2AV LW, & R/T D. H. W. Swiney | 18 Southchurch Road, Southend-on-Sea.

2CW e Com. Hippisley Ston. Easton Park, Bath.

21IL w9 H. R. Goodall Fernlea, Winchester Road, Basset, South-

ampton.

2J0 e e 30, Castle Street, Clitheroe, Lancs.

2TT |Tdle phonv Peter Hamilton, Jr.| The Villa, Glenfield, Paisley, N.B.

2UF |CW. & Telephony H. Bailey 51, Manchester Road, Denton, Manchester.

2YG |Sp., GW. & R/T L. G. Boomer Kennington, London.

2ZB . ' C. R. Small (lacton Electrical Co.

2ZS |CW. F. J. Dinsdale 14, Highfield View, Stoneycroft, Liverpook

5AQ v . D. Douet 10, Ruvigny Gardens, Putney, S.W.15,

5CF v ee ® . Frederick Wise 7, Vernon Road, Hornsey, N.8,

B5DP (Sp., C.W. & Tele- | Sea Scout Head-  { Clacton-on-Sea

) hony. quarters

5F8 |Te lephonv CW. & |W. A, Andrews | Balmoral Mansions, St. Andrew’s Park,
Tonic Train - : Bristol. - ’ .

5HY |Sp:;, CW,, LCW B. Honri} Cromwell Hall, East Finchley, N.2

Telephony uple‘c &
Directional Tele-

phony

5MC |Telephony W. Woodhams 24, Marlborough Place, Brighton.

5MO |CW. & Telephony, | W. G. Dixon Dipwood, Rowlands Gill, Newcastle-on-Tyne.

SMP s s . Colin Bain 51, Grainger Street, Newcastle-on-Tyne

5PU T. Allison 33, Wilton Grove, Merton Park, S.W.

5QB 'Felophonv, Sp- & Alan G. Bainton lhe Hollies, 8, Palace Road, S.W.2.
C.W. . . .

5QV [Sp.COW. & F. L. Stollery Fairmead, Vista Road, (lacton-on-Sea.

. Telephony
SZH —_— T. Allison The Cromwell Fngineering Co.,, 127,
: Fulham Road, S.W, *




‘which is appreximately 11,000 miles away
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THE HEAVISIDE LAYER AND THE “GLIDING WAVE."

By A. H. DALY,

is reported. that Leafield wireless
station in.Oxfordshire can be heard
quite clearly in Melbourne, Australis,

—or nearly half way round the earth. This

° means that wireless waves radiated by

.y

Leafield travel over a wall of earth many
hundreds of miles - high hefore reaching

*Melbourne, and what is causing a great

deal of argument at the moment is how
these waves climb this wall of earth be-

" twcen ‘wo countries such as England and

N

Australia. : -
Many of our scientists are of the opinion
that for the most part wireless waves

radiated from a transmitter travel upwards-

into the upper atmosphere and strike a

‘layer of .gas which reflects them down to

carth again at some distant point, and
in this way the waves surmount the curve
of the earth which separates two stations
like Leafield and Melbourne,

No Earth Connection.

This idea is embodied in the Heaviside
layer theory, after Oliver Heaviside, who,
in 1900, put forward the suggestion that

-there was a layer of gas suspended some

distance above the earth’s surface which
was capable of reflecting wireless waves.
On the other hand a number of scientists
have rejected the Heaviside theory and
submit instead” that wireless waves travel
from one place to another by earth con-

duction -and-never -leave the earth at all. .

This is known as the ** gliding wave theory.”

The latest addition’ to the controversy
is in the form of the articles which have
appeared in the Ameriean publication,
“ Popular Radio.” The article favouring
the Heaviside layer is by Sir Oliver Lodge,
and the article supporting the ‘ gliding
wave” theory is by Dr. Thomson, an
Anierican scientist.

- - In erder to get at the root of the argu-

ment it -Is necessary to go back to the
early days eof wireless. The discovery
of wireless or electr)-magnetic waves was
made by Hertz about 1888. His trans-
mitting apparatus consisted of two metal
plates—each plate being connected to
the spark gap of an induction coil—this
arrangement was known as the Hertz

-oscillator and when in action radiated

wireless waves in ether. It must be
understood that the Hertzian apparatus
was not in any way connected with the

‘ground or earth—this is a very important

point in the argument.

Only “ Half ** Waves. . = ..

It was found that the waves radiated
by the Hertz oscillator were very similar
to light waves with however a vast differ-
snce in frequency. Now although it has

been found that light waves bend to a -

certain extent, this is for all practical

purposes almost negligible, and the ten- -

dency is for light to travel in a straight
path from ite source. Consequently, when

- it was found that the waves radiated by

a Hertz oscillator would not climb over
obstacles such’ as hills, it was naturally
coneluded .that wireless waves like light

waves .also travelled in a straight . path
from the transmitter, as far as practical
work was concerned.

When, however, Marconi spanned the
"Atlantic in 1901 everybody received some-
thing of a shock. Scientists suggested that
as there'was a layer of conducting gas .in

the upper atmosphere, very possibly the

waves from Poldhu struck this.at such an
angle that they 'were reflected down

towards America, for it was known even
..then .that electrical canductors reflected
Heaviside -
" less waves,
But—says Dr. Thomson in his argu- c
ment against the Heaviside theory—the

wireless waves, and so the
theory was first put forwaid.

waves radiated from Poldhu were not
real Hertzian waves, for the’ Poldhu
station could only radiate  half ** Hertzian
waves because Marconi’s transmitter was

connected to earth--whilst Hertz’s appardtus -

had no connection with the 'ea,_rth ab a,]].- It

follows from this that the Marconi system

is only a ““ half oscillator ”” and only radiates -

‘“half ” Hertzian waves, and the waves
are really guided by the earth surface—
especially by the sea surface which is
more conductive than the land.

According to Dr. Thomson there are some
scientists who still believe that the waves
radiated from a -Marconi transmitter are
the same as thosc radiated by a Hertz

oscillator—and he goes on'to say that-

the Heaviside layer strains the imagina-
tion too much, for in order to reflect wire-
less waves this layer of gas would have to
he perfectly smooth.

In his article, Sir Oliver Lodge says
that he knew from the first -that the
Marconi grounded system radiated only
““ half  Hertzian waves, in fact he appears

to have proved this even before Marconi’s

transatlantic achievement., He was fully
aware that the uise of the earth by Marconi
would produce  ‘“hald” waves which

would travel along the ground as far as-

- it was conducting ; .and it was therefore

quite natural -that waves would travel
hetter by sea than over land.

3

Regarding the unevenness in the surface’

of ‘the ‘Heaviside layer which Dr. Thomson

maintains wculd make proper reflection
impossible, Sir Oliver Lodge states that

" during the day the heat currents from

the earth might cause irregularities, but

* at night when the sun’s rays are withdrawn

the layer is probably a quite regular sur-
face. owing to its composition. S

In addition to this Sir Oliver Lodge -
says that if we depended solely upon the -
“ gliding wave® theory—wireless com-
munication would be as good during the
day as.at night, but this is not the case
so the atmosphere must affect the wire-

Dust from the Sun.
Another great adherent to the Heaviside

. ‘theory is Professor Fleming, but he also
- appears to have realised long ago that

some of the wireless waves radiated from
a Marconi transmitter travel along the
earth’s surface, for in an address to the

. Wireless Society of London in 1914 he

Says :

“1 remember witnessing in 1900 ex-
periments carried out by Marconi in which
signals were received from the Isle of
Wight by means of a zinc cylinder standing
on a chair placed in a room. .This
seems to indicate that.some part of the
effects must be due to waves passing
through the earth and not by pure space
waves.” .

The suggestion is also due to Professor
Fleming that at heights of about 50 miles
—where the ordinary atmosphere dis-
appears and is replaced by hydrogen and
helium the most likely agent- in making
the gases conductive is dust thrown off
by the sun which is carried to earth by the
pressure of light' waves.

Undoubtedly, however,. the most con-

clusive argument in favour of the Heavi-
side layer is that put forward by Dr. de
Groot, in the following manner.
- Sabang is ‘a wireless station in Sumatra
with a range during the day of 150 miles.
On some nights this station can be picked
up st Osaka, a Japanese wireless station
3,726 miles away from Sabang. At a
point between Sabang and Osaka 2,484
miles from the former and 1,242 miles from
the latter—Sabang can never be heard.

112 Miles Above the Earth,

+ This means that Sabang can be heard
at a distance of 3,726 miles, but not at a
distance of eonly 2,484 miles. Dr. De
Groot has shown that above the point
2,484 miles from Sabang the waves—
which eventually reach Osaka—are striking
the Heaviside layer,. and cannot be heard
because they are 112 miles above the
earth’s -surface. At this point the waves
are reflected down and strike the earth
at Osaka.

Now if the waves travelled along the
surface of the earth—which is the * gliding
wave ” theory—all places between Sabang
and Osaka would pick up the latter’s
transmitter. Dr. De Groot has also found
that this phenomenon happens with many
other stations in the tropics,
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A T M.C. Wireless Set will give

you the full account of the ﬁght
as it proceeds, round by round.

Or you may be interested in foot-
ball, the latest news, Stock Ex-
change quotations, the weather
forecast. delightful concerts, or
. an evening of dancing.

You can have all these, enjoyably

‘ and pleasurably, in the comfort of

your own home, with a T.M.C. Wireless Receiver.

" There is no trouble to you—T.M.C. have engineers in every large town,
who will install and periodically inspect the apparatus.

T.M.C. Wireless is particularly simple to work. and gives every
satisfaction.

T.M.C. Wireless Receivers, which are fully approved by the Postmaster-
General, bear the seal of the British Broadcasting Company.

The wide variety of models are entirely British made.

From £4 :5 : O upwards.

including all Royalties.
London, Birmingham, Manchester, Newcastle and Cardiff are broadcasting now.

The “Everset”
Crystal. No ad-
justment neces-
sary. Fits any
crystal redeiver.

10)/- each.

Come and listen to them any evening up to 10 p.m. at our showrooms in -
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle, Shefheld.

Write to us for our nearest address.

SALES DEPT. AND SHOWROOMS—68, NEWMAN ST., LONDON, W.1. °Phone: Museum 5581.
IDEAL HOME Stand 11, Row D,

EXHIBITION. : ; Main Hall. Stand 18,
March Lst to 24th. m C New Hall Gallery.
MakesWireless
Worth While
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TELEPHONE MFG, G. LTD

HOLLINGSWORTH WORKS, DULWICH,LONDON,S.E. 21
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DISCRIMINATING AMATEURS

SHOULD VISIT

THE AMATEUR WIRELESS SUPPLY Co,,

2, Macclesfield Street,

Shaftesbury Avenue,

London, W.1.

where you can obtain the best quality components at the right prices ; it will save you money and ensure your station being efficient.

A SELECTION FROM OUR LIST.

L.F. Intervalve Transformers 5— 1
Filament Rheostats
Fixed Condensers (any Cdp’lcltv)
and Grid Leaks
Fgg Insulators .. ..
Condenser Knobs, brass bushed 2 B.A. .
4 B.A. Terminals, with nuts and washers
4 B.A. smaller
H.T. 15 Volt Tver Rcady Batterv
HT. 36 ,, . (Plug Sockets)
H.T. 60 ,,
Hertzite, 1 /-.

Gal’éna, 2d. Bnrmte 6d Carborundum 2d.

Complete all parts but unassembled.
‘001 .. 6/6each — *0003 3 /- each
0005 4/6 ,, —_ 00005 .. 2 /-

\

VARIABLE CONDENSERS.

‘00X .. 12 /6 each —
00035 e 8/6 ,, —
(Ebonite bases and tops T /- extra.)

each 1/-and 1/6

Switch Arms, complete with knob, etc.
Crystal Detectors .. ..
Grid Leaks, 2 Meg, .. .
Valve Holders, with 8 nuts and 4 washers
Ditto, plain legs .. . ..
9 in. Ebonite Lead-in Tube% ‘with w mg nuts .
4 Volt 20 Amp. Hr. Ever Ready Accumulators
6 Volt 40 Amp. Ve

12 x 4" Formers wound 24 S'W.G. Enam. Wire
1’ sq. x 13" Drilled Slider Rods .
Slider Plunger, complete

7 J22 H.C. Copper Aerial

Complete Assembled.
*0003
'00005

7/6 each
3/9

SPECIAL OFFER.

VERY SENSITIVE 2100 OHM DOUBLE HEAD 'PHONES,
Marked

‘“B.B.C.,” 22/6 PAIR WITH CORDS.

Orders Dispatched BY RETURN and delivered free if to the value of 30s.

Send ample postage if under this value.

Excess will be refunded.

SEND FOR LATEST PRICE LIST.
THE AMATEUR WIRELESS SUPPLY CO., 2, Macclesfield Street, Shaftesbury Avenue, London, W.1.

“A marvel for simplicity and clearness.”

A user of one of these sets writes:—
“Your little set is a marvel for simplicity and for the clearness
with which it brings in the Broadcasting from Marconi House.”

A P O L L RECEIVING

SET.

Passed by P.M.G. Marked ‘‘B.B.C,”

The Apollo is of ex-
treme simplicity  yet
perfect in every way.
It is complete down to
the = minutest  detail.
Tuning is effected by
means of a variometer,
which has been proved
by constant tests to be
the best systen. - The
“ Pericon ” Crystal
acknowledged to be the
finest crystal in the
world—is carefully en-
«closed in a glass
cylinder, and is there-
fore  impervious
dust. f)hough the
“ Apollo ” is very sen-
sitive it will withstand
a good amount of mis-
use without getting out
of order.

DESCRIPTION ;

Receiving Set in handsome Sohd Mahoganv Case,
comprising specially sensitive *“ Pericon ™ Detector,
Variometer. Tuner and Terminals for earth, Aerial
and Telephones, 100 feet Aerial Wire, Four Lnsu-
lators, and one pair Seasitive ?our?le 1H?a\tphoues

¢ 1E.C. (4,000 ohms). Up to 5extra headphones may
..... Includingﬂqya.ny be used; (Range 20 miles.) “ Apollo” Valve Sets

S ready shortly.

Camlogue of APOLLO Wretess Sets and Accesaorws and address of
nearest dealer sent on ap,

CRAIES & STAVRIOD4, 4. Bunhill Row, I.UNDBN EC.1

' COMPLETE :

£4:19:6

ELECTRICAL L. T. HALL’ ENGINEER

18, LEXINGTON STREET, Qoiden Square, LONDON, W.1.
Phone : Gerrard 4130.
Accumulators ready charged from stock at no extra cost.
AERIAL WIRE, 100-feet 7/25 copper. 2/8
AERIAL WIRE 100-feet 7/24 copper. 2/9
L WIRE Enamelled per 100 feet 5/
CONDENSERS, Variable :

lates Unassembled Assembled
1 6/3 ecach 12/6 each
00075 43 5/3 ,,
0005 29 4/3 ,,
0003 19 2/9 ,,
0002 13 2/3 ,
0001 7 2/ ,,
1/9
EBONITE TOP AND BOTTOM CIRCU AR PLATES...
DUTCH LVES.....ocoeececorrecrresi.s EBONITE...
CRYSTAL SETS B.C. Cabinet
FILAMENT RESISTANCES 2[6 £
EADP ES :_French 4000 19/-; Sterling 2’- Bin, od.
INSULATOQRS : 2-in. Reel ;d Green egg, 3d ell, 3 Shell (large) 5a
KNOBS, 3d. Best, w1thHex nut, 3d. SWITCH ARKS hest 1/6; 2nd, }A-

TERMINALS, each nut and wa.sher
SETS IN STOCK:
REVOPHONE, £4 15s., complete with headphones, aerial and equipment.
RADIONETTE, £3 10s. complete
OSTAGE PAIL D ON_£5 OR OVE
WRITE FOR FREE LIST, OB. CALL AND TRY MY INDOOR AERIAL.

AGE N’TS WANTED.

THE HEADPHONE LOUD SPEAKER

FOR PRICE Patent
VALVE SETS. 18/6 =

SCIENTIFICALLY §
CONSTRUCTED TO§
GIVE PERFECT REPRO-
DUCTION OF THE
VOICE AND MUSIC
FROM YOUR HEAD-
PHONE-

Sole Manufacturers—

HAZZARD & Co.,
192, Coventry Road, Small Heath, BIRMINGH]&:M.
Phone : Victoria 546
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,@.*MMELESSB eginners’ dupplement

PART VII.—-WAVE-LENGTH AND FREQUENCY.

BOUT the first thing one learns from a
text-book on wireless is that ““ if you
double the frequency you halve the

wave-length, and if you halve the fre-
quency you double the wave-length.” At
first sight this seems quite a fair, straight-
forward kind of statement. There’s a
strong element of justice about it that helps
it to carry conviction. It cuts both ways,
as it were. Tf you double one you halve
the other. ’

The simplicity of the statement makes it
an extremely easy one to memorise—so easy,
in fact, that the beginner is often tempted
into accepting it at its “face value”
without bothering as to its why and where-
fore. * The thing is quite obvious,” I was
told the other day by a young friend who had
been presented with a crystal, set during
the previous week-end. * If you halve one,
you must double the other ; otherwise, every-
one would have to send on the same wave-
length. Don’t you see ? ”

But I was determined to be honest. I
protested that the thing was not obvious to
me, “In fact”—so I argued—* it seems
an extraordinary coincidence to me that the
thing should turn out to be so beautifully
simple. Tell me clearly : Why should the
frequency of a wave and the length of a wave
have anything whatever to do with one
another ? Why should they affect one
another in any way; and, above all, why
should they affect one another in this par-
ticular way ?”

Rate per Second.

I must say that my young friend treated
me quite decently. With just the faintest
trace of pity in his tones, he set out on a long
explanation. *Let us take a simple ex-
ample,” he said. “ Suppose you divide one
of them by 2; isn’t it obvious that you will
have to multiply the other by the same
amount in order to make things equal ? »
It was no use, however. My young friend
found me quite hopeless on the subject, and,
after half an hour’s patient trying on his part,
he suggested gently that it would not be a
bad idea if I wrote to PoruLAR WIRELESS on
the matter. (As you see, I am acting on his
advice.)

Now, before we go any further in searching
for the cause of this strange relationship be-

tween the frequency and the length of wire--

less waves, it will be advisable to make our-
selves quite clear as to what we mean by the
terms “ frequency ”* and * wave-lengih.”

If I call at a friend’s house three times each
day, it might be said that the ¢ frequency ”
of my arrivals is three per day, or twenty-
one per week. Similarly, the frequency of
wireless waves is the number of times a wave
arrives at a receiving aerial in a given time
—for instance, in a day or an hour, or a
minute, or a second. In practice, when
speaking of the frequency of waves, it is
usual to calculate the number of arrivals per
second, owing to the enormously high num-
bers that are dealt with. If we were to cal-
culate the frequency in, say, hours, the

By MICHAEL EGAN.

number of waves that arrive in that time
would run into thousands of millions.

Of course, the rate, or frequency, at which
wireless waves arrive at a receiving station
is the same as that at which they leave the
transmitting station. If they leave the
transmitting station at the rate of 1,000,000
per second, they will arrive at the receiving
station at the same rate.
approximately the frequency of the waves
sent out by the various broadcasting stations.
The frequency of each station varies slightly
from that of the others, but they are all in
the neighbourhood of 1,000,000 per second.
So much for frequency.

A Fixed Law. .

Thewave-lengthis the distance between any
two successive waves. It may be measured
from the top of one wave to the top of the
next. Wireless waves may vary in length
from about half an inch to twenty miles !
These are the shortest and longest waves that
scientists have yet been able to produce.
No doubt, in time, they will succeed in pro-
ducing waves of a hundredth part of an inch
and a hundred miles in length.

Now, all wireless waves, whatever their
length, travel at exactly the same speed. Tiny
little waves that measure only an inch from
crest to crest move through space at
exactly the same speed as the huge waves
that measure miles from crest to crest.
There is no ““reason” for this, All that
can be said is that it is nature’s way of
doing things. - .

Let us leave the subject of waves for a
moment and imagine 'we are dealing with
railway trains and motor-cars. Suppose we
could send out a number of long trains
one after the other on a straight railroad
from, say, London to Manchester. That
is to say, as soon as one train has left the
station at London it is followed immedi-
ately by another of equal length, and that
by a third, and so on—all travelling imme-
diately behind one another and all moving
at the same speed.

And suppose that, as the first train left
the London station, we started a similar
exodus of motor cars-from & London garage
on a road that ran parallel to the railway
track, the motors also following immedi-
ately behind one another and travelling at
the same speed as the trains.

An Analogy.

The first train and the first motor-car
will, of course, arrive at Manchester at
exactly the same moment, since they
started out together and travelled the
whole of the distance at exactly the same
speed. A steady influx of trains and motor-
cars now takes place at Manchester. No
sooner has the first train entered the station
than it is followed by another. Similarly,
no sooner has the first motor-car arrived
(at the adjacent garage) than it is followed
by a second. ‘

Now, owing to the difference in size, or
length, between a train and a motor-car.

In fact, this is .

- *“ motor-car ”

several motor-cars will arrive in the time
taken for a complete train to arrive. Whilst
one long train is drawing into the station a
whole group of motor-cars will have arrived
at the garage. If the lengths of a train
and motor-car are 90 yards and 3 yards
respectively, 30 motor-cars will arrive in
the time taken for one train to arrive.

In other words, the frequency of arrivals
of the smaller vehicles is much higher than
that of the larger ones. It is obvicus also
that if the motor-cars were half as long as
the trains, they would arrive at twice the
frequency of the latter. And if they were
only a quarter es long as the trains, they
would arrive at four times their frequency,
t.e., for every one train that arrived four
motor-cars would arrive.

By substituting the words “ long wave ”
and . “short wave” for ‘“train” and
respectively in the above
analogy, it will be easy to understand why
it is that, “if you double the frequency
you halve the wave-length, and if you
halve the frequency you double the wave-
length.”

What makes this law hold good is the
fact that all wireless waves travel at the
same speed. If big waves travelled more
rapidly, or more slowly, than small ones,
all our calculations on the relation between
wave-length and frequency would be upset.
For instance, if, in the case of the trains
and motor-cars, the former were travelling
much more rapidly than the latter, the
difference in speed might be such that three
trains swept into the station in the time
taken for one motor-car to crawl into the
garage.

Wireless waves travel at a velocity of
300,000,000 metres per second. The wave-
length of the various broadcasting stations
is something over 300 metres in each case ;
therefore, their’ frequencies will be some-
thing under 1,000,000 per second in each
case. If you look on page 58 of this issue
you will see the exact wave-length of each
broadcasting station. Can -you work

out the exact frequencies ?

)

Inside view of & four valve set made by Mr. G,
Williamson * Dunedin,”’ London Lane, Bromley, Kent.
A good example of amateur ingeuuity..
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- THE VALVE FOR BEGINNERS

By SEXTON O’CONNOR.
PART IIL

(Conclusion.)

N the last article it was pointed out that
before ether waves of the form re-
presented in Fig. 1 can be used to vibrate

the diaphragm or earpiece of a pair of
. phones, so as to become audible to the ear
they must be rectified or ‘“cut in half
through the line XY. '

' One half of the wave (say the part above
the line XY) then remains in the form of a
series of ‘ pulsations ” or energy ‘* pushes,”
which are all applied in the same direction,
say upwards. Fluctuating energy of this
sort can. be collected so as to operate the
phones, whereas a true alternating current,

represented by the full wave and alternating .

in both direetions, would produce no audible
effect.

It has also been shown that the current
flowing in the plate circuit is that derived

Fig. 1

from the H.T. battery which has its circuit
completed by the stream of electrons passing
between the filament and plate. The
strength of this stream, and therefore the H.T.
current, is controlled by incoming signals
when they are applied to the grid, just as
the volume of the stream of water from a
supply pipe is regulated by an ordinary
tap. When the grid is: positive, the tap is
open, and a full flow occurs. When the
grid is negative, the tap is nearly closed,
and only a small stream passes.

Nothing would be Heard. ‘

Should the grid for any reason become
strongly negative, the tap is in effect fully
closed, and therefore no current will flow in
the plate circuit.

At no time, however, can the direction of
the current be reversed (refer to the
concluding paragraph of this article),
and in this respect the valve is automatic-
ally a rectifier. However, the full process
of rectification is not quite so simple as this
would make it appear.

If we could photograph the energy that is
leaving the aerial of a broadcasting station

5 N\~

Train of Damped waves.

SEAVAVAVAVAVA

Continuous ( or undamped ) waves

Fig. 2

immediately before the ¢ music’™ starts,
or even at the precise moment of time be-
tween two successive words of a song, we
should find ‘it to consist of a continuous
“train ” of waves, each wave beifig identi-
cal and regular in shape, somewhat as
shown at the lower part of Fig. 2.

If the station is working on a wave-
length of 300 metres, no fewer than one
millien of these waves would strike against

' the receiving aerial in each second. Such

waves are therefore generally referred to as
“ high-frequency
distinguish them from * low-frequency ”
oscillations which can be heard in the
phones.

When high-frequency waves at one
million per second are rectified by a valve,
the resulting “ pulses ” in the plate current
are far too rapid to operate the metal dia-
phragms of the phones. Even if they did,

.nothing would be heard, for the reason that

the human ear is unable to detect sound
vibrations higher than 25,000 or 30,000 per
second.

N

« Carrying > the Musie.
In the case of broadcasted music, a con-
tinued series of high-frequency waves of
this kind is sent out from the aerial without
a break, and underlies, so to speak, the
actual “music” vibrations. They act,
in effect, as a ‘‘ carrier ” wave, into which
the music or *low- frequency ” vibrations
are fed. In one sense the * carrier ” wave
takes the place of the line wire in the ordinary
telephone, because without it the  musical ”
tone frequencies could not be radiated.

The result of combining the * musical ”
frequency with the * carrier” frequency
results in the curious wave formation shown
in Fig. 1, where the heavy line in reality
represents a kind of envelope covering
hundreds of thousands of high-frequency
oscillations, each swinging to and fro at a
constant frequency but with varying ampli-
tudes or height which represents the strength
of the wave at each point,

If the curve is examined carefully it will
be seen to consnst of a repeated series of
what are called “ damped ** waves, i.e., the
first wave is very high or more correctly
of large amplitude, and is followed by a
sucecession of diminishing waves. A simpler
form of “ damped” wave is shown at a,
Fig. 2.

The main task of the valve when rectify-
ing is to * detect ” or dlsentangle from the
carrier wave this “overlying” low-fre-
quency or damped wave and render the
latter audible in the phones.

The simplest means of accomplishing this
result is to insert in the grid current a con-
denser shunted by a high-resistance leak.
The latter is better known to fame as the
“grid leak,” and is a fertile source of
vexation to earnest students of the wonders
of wireless.

It will perhaps be remembered that the
grid is alternately thrown positive and
negative by the incoming waves. The
important fact so far as rectification is con-

waves or oscillations, to -

TELEPHONES

GRID LEAK

AERIAL (O (]
o > Ry
INPUT i u
X 7
SIDE s CONDENSER
N FILAMENT
A RESISTANCE

I
ACCUMULATOR

CRID CON

THE VALVE AS A STRENCTHENER OF
AMPLIFIER OF WIRELESS SIGNALS.
THE ARROWS SHOW THE DIRECTION
IN WHICH THE SIGNAL CURRENTE FLOwW

D

-||

Fig. 3

cerned is that each time the grid becomes
positive it attracts and * traps ” a number
of electrons. The number so caught up is
very small compared with the number which
flow through the open spirals of the grid
to the more highly charged plate. Never-
theless ‘a small number are so arrested by
the grid, and these must of course form a
small current flowing in the grid circuit.

In the ordinary way, this grid current
simply passes through the grid inductance
coil and back again to the filament battery.
It has no appreciable effect, except that it
represents a small ““ wastage” in the
efficiency of the valve,

The Grid Leak.

When, however, the grid leak and con-
denser are inserted as shown, the electrons
trapped by the grid no longer find an easy
return path to the battery. They are
first stopped dead by the condenser, and
only after looking around for a way out do
they discover the famous “leak”™ and
finally manage to wriggle through with some
difficulty and delay—owing to its hlgh
resistance.

This performance of thé electrons with
the grid leak gives rise to a particularly
useful result in the case when a damped
or “musically moulded ” wave is being
received. The first low-frequency impulse
(of large amplitude) throws the grid
decidedly positive, and in consequence a

(Continued on next page)
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THE VALVE FOR
BEGINNERS.

(Continued from previous page.)

comparatively large number of the negative
electrons are caught by it and are heaped up
or accumulated on the plate of the grid
condenser. The succeeding smaller im-
pulses are not, however, so powerful (see
Figs. 1 and 2), and by the time the smallest
wave has arrived, the aceumulation of
negative electrons upon the grid condenser
has gradually been relieved through the
exit path afforded by the “ leak.”

The fact that changes in the grid potential
are instantaneously reflected by current
variations in the plate circuit is the out-
standing advantage that has made the valve
so wonderfully useful and efficient as a
wireless receiver. In particular, it is
because of this property that the principle
of “reaction” or “ back-coupling” be-
comes possible.

Briefly Dealing with Reaction.

In the ordinary use of the valve (without
reaction) the amplified energy in the plate
circuit is passed directly through the phones.

If, however, instead of doing this, an
additional inductance coil R, as shown in
Fig. 4, is inserted in the plate or output
circuit, and is then brought round and
““ back-coupled ” or linked with the in-
ductance in the grid or input -circuit,
greatly increased magnification can be
obtained.

To use a common analogy, instead of
increasing the original store of energy by a
“simple interest ” factor, itis made to grow
at a ‘‘ compound interest” rate.

This is due to the fact that a part of the
amplified energy in the output circuit is
“poured back” through the coupling
between the “reaction’ coils and again
enters the input circuit, where it is further
strengthened by a second passage through
the valve.

The maximum effective increase in
signal strength without distortion, when
using reaction, is obtained at the stage in
coupling which is reached just before the
system actually starts to ““ oscillate.” But a
considerable increase in strength can be
obtained from a much looser coupling than
at this danger point, and it is advisable
always to work on a coupling some
distance removed from the point at which
*“ interference ”’ or self-oscillation sets in.

Final Remarks.

It will be noticed in Fig. 1 that a fixed
condenser marked C 1 is connected across
the high-tension battery and phones.
This provided in order to give an easy
passage to the * high-frequency > impulses
which are undergoing “ reaction ” strength-
ening, and is known as a ‘“by-pass”
condenser.

The general conception of an electric
current is a kind of fluid which travels
from the positive pole of a battery to the
negative. According to the electron theory,
a current consists of myriads of small
negative ‘‘charges’ called electrons, and
these come from the negative pole, and
pass through the circuit to the positive
pole.  For all practical purposes it is
immaterial which view is held, but the
latter is undoubtedly the more accurate..

HOW TO DEAL WITH A FAULTY
CRYSTAL SET.

PERHAPS you were receiving beautiful
signals yesterday, and to-day, although
you know that your own particular
broadcasting station is still in the best of
health, not a sound can you * wangle”
from your crystal receiver. You know just
exactly where the slider on the coil or the
switch and variable condenser should be in
order to receive that station, but feverish
crystal detector adjustments produce no
results at all. Try a little condenser or coil
adjustment, because it is quite possible
that the broadeasting station has changed
its wave-length slightly—that frequently
happens. After a fair amount of delicate
(note the word) crystal adjustment, the
detector can be ruled out as the cause of
failure. It is indeed rarely that a crystal
will fall from good signals to nothing at all
in the course of 24 hours, though it is always
advisable to have a spare crystal or two
(complete in cups), so that they can be
quickly screwed in in place of the regular
crystal at a moment’s notice at hand. If
you possess auxiliaries of this nature try
them—a good detector will compensate for
inefficiency in other directions.

The Worst Offenders. :

Now then for the connections. First of
all run over all the terminals, tichten them
up and clean the doubtful looking ones with
very fine emery cloth or a clean, dry rag.
Remember that the curr 1t of electricity
that you are dealing with is too weak to
jump over a film of dust, verdigris, or any-
thing else that might collect between the
wires, tabs, or plugs and their terminals,

_although perhaps it might be almost imper-

ceptible to the naked eye. Those little
serew terminals behind the ear-pieces of your
telephone receivers are the worst offenders
in the foregoing respects and should receive
most particular attention.

If you possess one of those receivers that
employ a coil of wire with a sliding contact
that runs up and down it, then that latter
should be cleaned up. Run an absolutely
dry and.clean rag up and down the bare
part of the wire on which the slider makes
contact until it is perfectly bright. Then
clean the slider itself by placing between it
and the wire a piece of rough paper and
pulling. this lJatter to and fro for a few
moments. You will be surprised at the
amount of dirt removed. Finish the job
by running the slider up and down the coil
a few times.

Three Important Points.
Perhaps your set has its coil concealed

-~

inside and is fitted with a switch that is -

provided with several ~contacts. That,
however, can be cleaned up in much the
same way as described for the sliding
adjustment coil. :

If * no results ” is still the case, test the
telephone cords. One of the wires running
from the two connections that are fixed to
the set, up to the earpieces, may have
become broken inside the cord. Too much
twisting and kinking of the telephone cords
will often cause this to happen. You can
invariably trace a faulty telephone cord by
gently running the fingers up and down it,

squeezing and compressing it both side~
ways and lengthways. This will probably
cause the broken ends of the wire to touch
and a click, grating noise, or even signals
will definitely locate that as the cause of all
the trouble.

If your set is fitted with what is known as
a variable condenser—an instrument cap-
able of adjustment that plays almost as
important a partin the tuning of the induct-
ance coil—then that may be the destroyer
of reception. Possibly the little semi-
circular sheets of metal—known as the
vanes—inside have become - bent or mis-
placed, with the result that those that move
when the knob is twisted are touching those
that are fixed. This causes what is known
as a “short circuit,” which means to say
that the current can quickly jump from
the moving vanes to the fixed vanes. where
they touch each other without troubling
to go through the coil and other parts of the
set at all, because in the majority of cases the
variable condenser is joined up right across
the coil. Test this anyway by disconnect-
ing one of the wires that are fixed to the
variable condenser. . By so doing you re-
move that possible “* short circuit.”

Another possible cause of the trouble lies
in a very inaccessible place—inside the
telephone receiver earpieces. However, it
is not very often that both earpieces will
develop a fault simultaneously, although if
one breaks down it causes the other to stop
working as well. This is because the cur-
rent of electricity representing the signal
must flow through first one earpiece and
then the other. If a break in the circuit
exists in either the one or the other it is
obvious that the current is held up and can
pass through neither.

Atter All That,

This can quickly be tested by connecting
the two small terminals behind the ear-
piece of one receiver together with a small
piece-of thin copper wire, testing for results,
removing the small piece of wire and trying
out the same test on the other receiver. If
the set should work during this test, then
the receiver earpiece that has its. small
terminals connected together will be the
faulty one.

After all those tests T am going to cause
you to dislike me and suggest that the failure
may be due to aerial or earth faults, or even
purely unsuitable atmospheric conditions.
This latter is called *“fading ” by technical
wireless people, and covers all sorts of
failures that they cannot ctherwise satis-
factorily explain. However, it is very ad-
visable to get to know just what might
happen and how to run over a set in a
minute. .

All those tests that I have just described:
wouldn’t take an expert longer than a few
moments to carry out, and did the fault
exist in the set or its immediate connec-
tions it would be located very quickly; if
not, the set would be passed as * O.K.,”
and then the aerial and earth examined.
The efficiency or otherwise of these are,
however, dealt with in other articles in this
supplement.
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problems met with in the erection of a wireless receiver.

QUESTIONS & ANSWERS FOR BEGINNERS.

NOTE.—On this page the beginner will find a selection of questions and answers which will concisely deal with many little
P.eaders are invited to send their queries to the Technical Dept., Room 138,
The Fleetway House, Farringdon Street, London, E.C.4, where they will be carefully and promptly dealt with. Replies are

sent by post free of any charge.

Q. Which is the positive terminal of a
pocket lamp battery ?
A. The shorter brass strip is usually the
positive terminal.
* % *

Q. What does * in series ’ mean ?

A. This means that the additional instru-
ment has been connected in to the existing
circuit 80 that all the current will have to
go through the new piece of apparatus as
well as through its former path. No parallel
or alternative path-is provided, as in the
case of a ** shunt ” connection.

* * *

Q. What is a primary battery ?

A. A primary battery is one in which
the chemical substances are so arranged as
to generate an electric voltage and current.
A secondary battery, however, is only
really a storage cell. Electricity is stored by
means of making an electric current change
the formation of certain chemicals, which
afterwards go back to their original state
and thus give rise to an electric current.
The primary battery needs no such initial
electric current, but generates the electricity
directly from the action of various chemicals.

* * *

Q. What is a “ carrier ”’ wave ?

A. The continuous wireless wave sent
out by a telephony station, Upon this wave
are imposed impulses corresponding with
the variations of the speaker’s voice, and
these impulses ride along on the * carrier
wave, a8 it were ; hence the name ** carrier.”

* * *

@Q. What is meant by 80 many watts ?

A. A watt is the electrical unit of power.
It is the power used when one ampere of
current is forced through a resistance of
one ohm. Or it is the power expended when
one volt (pressure) forces a current of
one ampere along a conductor. It is the
mathematical product of one volt and one
ampere. One horse-power is equivalent to
about 746 watts.

N * * *

@. In wireless diagrams, which is the
positive terminal of the batteries ?

A. The long strokes generally denote the
positive terminals of the batteries, and the
shorter and usually thicker lines represent
the negative poles.

* * *

@. What is a loose coupler ?

A. An electrical apparatus consisting of
two coils through one or both of which a
current is flowing. They are not connected
together in any mechanical way, but are
fairly close together, close enough to allow
the magnetic field of one—caused by the
current flowing inside it—to act on the
other coil, and vice versa. The coils are
usually movable, so that the distance be-
tween them may be varied; that is, the
coupling is varied. By this means the action
and reaction of one or the other may be
regulated.

)

-

Q. If a set causes interference, how far
can that interference be heard ?

A. This, of course, depends largely upon
the power of the oscillations sent out, and
upon the sensitivity of the receiving station.
Usually the interference will not be objec-
tionable at a distance of more than a mile
away : very often it is less, though it may
be heard faintly up to three or four miles by
those who have multi-valve sets.

*k *

@. Can burnt-out valves be repaired ?

A. Yes; there are one or two firms that’

have lately taken up the repairing of burnt-
out valves.

Q. What causes atmospherics ?

A. There are many causes of the dis-
turbances called atmospherics. In some
cases the presence of a thunderstorm will
electrify the air, and thus give rise to small
discharges of electricity down the aerial.
Low-lying rain-clouds sometimes become
electrified, and these also cause discharges
down the aerial. Electrical storms on the
sun—very often of tremendous power—

" frequently so upset the surrounding space

that electro-magnetic disturbances of vary-
ing intensities are caused around the earth.
and these also give rise to the peculiar
discharges known as atmospherics.

The Countess of Westmorlund broadeasting from the Manchester station. ’
[ Photo, Metropolitan, Vickers.

Q. Doest the length of the lead-in have
any effect on the efficiency of the aerial ?

A. Yes; a long lead-in should be avoided,
if possible, though not if this will entail
lengthening your earth wire very con-
siderably. The lead-in should be as direct
as possible and as vertical as possible,
otherwise the effective height of the aerial
will be lessened.

* * *

Q. Should all the cells in the accumulator
“gas” when fully charged ?

A. Yes; if you find that one cell is not

* gassing, it will probably contain an internal

short circuit. This must be searched for
and removed. You will possibly discover
that a small piece of one of the plates has
crumbled off, and is lodged between two
plates, thus shorting them. The sediment
that collects at the bottom of accumulators
may be touching the plates. If this is
the case, clear the cell out and re-fill with
fresh acid of 1:25 sp. gravity, and then put
the battery on a slow charge until all the
cells bave been gassing evenly for about
two hours.

Q. How do I obtain an experimental
licence ?

A. Write to the secretary of the G.P.O.,
London, and ask for an experimental
licence form. This must be filled in and
returned to the G.P.O., together with two
references stating that you are of British
nationality. . Do not send the necessary
fee, 10s., until you are asked for it.

* * *

Q. T can tune down to about 250 on my
set. How can I get lower wave-lengths
than this ?

A. You will find that a small condenser
in series with your aerial will enable you
to tune down to about 190 metres. If
you are using a variable condenser for
tuning, connect it between the aerial
lead-in and the aerial terminal on the set.
A 0005 mfd. condenser will do quite well,
if you do not already possess one. If you
have one connected in parallel, disconnect
it and place it as above, when you will
find that your wave-length minimum wil!
be much lower.
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A UNIT HT BATTERY.

THERE have been many articles pub-
lished dealing with H.T. batteries
reconstructed from disused dry cells,

but very little has been said about the
containers, which is an important and
difficult part, especially when forty or
fifty are .required, and after many failures
I have made them up in the form shown
in the photograph. As will be seen, they
are made up of ten cells each, with an
ebonite strip in the front to carry negative
and positive terminals with a valve leg in
the middle drilled out to & in. and & spring

, fitted in the side to ensure good contact :
1 in. of y% in. brass rod is next drilled } in.,
1 in. deep, and then 4 in. through to solder
a flexible lead ; the wire, of course, being
taken right through and soldered from the
top, ensuring a neat finish and reliable plug.

In Blocks of Ten.

The containers are made from the wooden
boxes sold by stationers for the purpose of
posting glass bottles, and are made and
turned from one piece. It is necessary to
saw a piece off the top as they are rather

long for the purpose, but when measuring -

off allow about % in. extra depth, the
reason for which will be given later.

An H.T. Battery unit,

After cutting off it is advisable to glass-
paper the inside and top. They are now
boiled in wax. Now get some 20-gauge
music wire and make 28 staples } in.
across with £ in. prongs, and. square
corners. While the boxes are still hot
with the wax, fasten them together with
these at the top and bottom (the reason
for fastening while hot is to obviate the
blunt staples splitting the wood).

Screw two pieces of wood at the end for
the ebonite strip, and a small piece of
ebonite at each corner at the bottom for
legs.

Now lepla.ce in the wax, which should
not be too hot, to fill up the spaces between

the boxes, and the wholée ten will come .

out as one solid block. Now pour about a
dessertspoonful of wax in each. This is
necessary, as the boxes being made of soft
wood, and the grain running down, they
are liable to leak if this precaution is not
taken.

The following few remarks as regards the
sacks may be of interest. The best
method of removing these is to saw up the
soldered seam with a hack saw, care
being taken to only ‘just go through the
zine, and then sawing off the bottom as
closely as possible. It is then quite simple
to remove the sack by opening out the zine,
and very often this can also be used.

If the sacks are found to be coated after
cleaning, put them in dilute spirits of salts
for a few hours, after which they will be
found to be quite cléan.

For separators I have found rubber
rings to be the best.

These units will give about 15 volts, and
the recharging is considerably simplified by
having them in clusters of ten.

AN INDUCTANCE COIL
FOR BROADCASTING
RECEPTION.

T is .a common saying that one must walk
before one can run, and as this article
is intended for the beginner it is

presumed that a crystal detector is to be
used in conjunction with the coil about to
be described. For the benefit of those
readers who wish to make the piece of
apparatus in question, dimensions are given
in the ‘accompanying illustration, but,
with the exception of the actual former on
which the wire is wound, they need not be
strictly adhered to.

A piece of cardboard tubing or a Wooden
cylinder about 3 ins. diameter and about
9 ins. long should be obtained, together
with two pieces of wood approximately
5 ins. square and from } in. to } in. thick.
These two pieces are to form the supports
for the coil. Two square brass rods 10 ins.
long fitted with ordinary sliders are also
necessary, and can be purchased from any
of the numerous dealers who retail com-
ponent parts of wireless apparatus.

If a cardboard former is used a further
brass rod 4 in. in diameter and about 10 ins.
long should be bought, care being taken
to see that this rod is threaded for a short
distance at each end and fitted with nuts.

Winding on the Wire.

- Four brass screws and 4 ordmary terminals
will complete the items required. The
former or tube on which the wire is to be
wound should then be thinly painted with
shellac, and as this begins to dry the wire
should be wound over it; % lb. of single
cotton copper wire of No. 22 gauge should
do for this purpose, Beginning at one
inch from one end of the tube, wind the
wires firmly and evenly to within one inch

from the other end. |
t
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As an added precaution, the wire may
then be given another coat of shellac to
keep it in position and to obviate any
chance of its slipping or overlapping.
Attentions should then be given to the
two supports.

After finding the centre of each, a circle
should be described from this point with
a compass, the diameter of this circle
being the same as that of the inside dia-
meter of the cardboard tube or of the
wooden former. Within the bounds of
this circle a cross-piece should be fitted
at either end.

The terminals should ‘then be mounted
on the base board, one end of the coil

- being connected to the earth terminal.

The two brass rods with their attendant
sliders should be fitted over the coil, at
the same time as the former is joined to
the upright supports. The top slider rod
should then be connected to the terminal
marked “ Aerial.”

A coil so constructed will cover a range
of wave-lengths from 200 to 600 metres
approximately, and will therefore not
only include the broadcasting wave lengths,
but will also enable the operator, if he is

" “au fait” with the Morse code, to pick

up signals from ships on the commercial
wave-length of 600 metres.

BOOK REVIEW.

The Radio Pathfinder.. By Richard
Ranger, (William Heinemann. Price, 6s.
net, )

This book strikes a distinctly new note
in radio literature. The text 1s crisp and
informative without being unduly tech-
nical—just the ¢hing for the new
amateur. The illustrations are certainly

very original: an electron is shown as .

something between a puckish imp and a
gnome, but the idea of showing the
various effects manifested by the valve m
this fashion is not to be sneered at:

fact, the new amateur will find it dlS-
tinctly helpful and very far from boring.

CATALOGUES.

We have received from Radio Instru-
ments, Limited, a _tastefully prepared
little brochure descnbmg their cabinet
type receivers. These range from a table
model, in appearance similar to that of a
hornless gramophone, to the more ambitious
cabinets of Jacobean and Chlppenda.le
design, which are absolutely eomplete in
themselves, having small frame aerials em-
bodied in the actual construction. For
those that are able to obtain one of these
instruments is provided a handsome piece
of furniture as well as a set whose reliability
is guaranteed.

HAVE YOU IDEAS ?

Send along your ideas to POPULAR
WIRELESS. We pay well for short,
_constructional artieles.
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A VERNIER CONDENSER FOR
PANEL MOUNTING

MOST mrcmts employing a valve are
very critical, and a Vernier con-
denser- is practically a necessity.
- With many amateurs space is a great con-
sideration when constructing a panel. The
following is a very effective and compact
Vernier condenser for panel mounting.
It consists of one movable plate revolv-
ing between two fixed plates. The plates
are cut out.of sheet zinc or aluminium, the
fixed being a quadrant of a circle 2 inches in
radius, fitted with lugs  in. square at the
two corners, A and B (see Diagram). These
lugs are drilled with a 4 B.A. clearing drill.
The movable plate is the same size as the
fixed plate, the only difference being the
absence of the lugs.

Method of Adjustment.

A small hole is drilled in the right-angled
corner, C. A picce of copper or % brass
about ; in. by } in. is next cut out and
drilled in the centre, and is also drilled
% in. from one end. A piece of threaded
rod 1} in. long is cut } in. down its length,
and the piece of copper soldered into the slit.

An insulated handle is prepared by
drilling one end of a piece of ebonite rod
1 in. long half-way down its length, and tap-
ping the hole to fit the threaded rod from

the plate.. . The movable plate is bolted to
the strip of brass or copper. Two pairs of
fairly strong brackets are cut from 4% in.
brass, one pair being % in. by £ in. for hold-
mg the fixed plates, a,nd the other pair being
¢ in. by % in. for pivoting the movable
plate. They are now drilled 4 B.A. (clear-
ing) on their longest arm } in. from the
end.

When mounting the condenser it is neces-
sary to cut a small slit in the panel for the
controlling rod to project through. This
can be easily accomplished by marking out
the slit with a scriber and then drilling a
series of holes close to one another down
the panel. These are connected to ecach
other, and finally squared by means of a
small file to form a rectangular slit which
should be } in. by 14 in.

Assembling the Parts.

The condenser is now ready for assembl-
ing. The two smallest brackets are screwed
to the panel on either side, and at equal
distances from either end of the slit in the
panel. The piece of brass holding the
movable plate is pivoted between these by
passing a bolt through it and the two
brackets. It will be found necessary to
nsert a spring washer on the pivot, in order

to make the condenser work fairly stiffly.
This is essential because, were it otherwise,
it would swing out directly the hand let go
the controlling handle.

The two larger brackets are screwed to
the panel directly in a straight line with
the others and 1% in. from them. It is very
important to have them in the same
straight line, or great difficulty will be ex-

-perienced in preventing the plates from

touching. The plates are fixed to these
brackets by a nut and bolt, and are sepa-
rated by two small spacing washers. Another
nut and bolt with spacing washer is passed
through the other lug for additional firmness.

The ebonite handle is screwed on to the
screw projecting through the slit in the
panel. By moving this handle backwards
and forwards it will be found that the mov-
able plate swings smoothly between .the
fixed plates. Good connection can be made
to the movable plate by putting an extra
nut on the end of the pivoting serew, and
using this as a terminal. This method can
also be used with the fixed plates.

SIMPLE POLARITY

| INDICATOR

A QUICK yet simple method of ascertain-
ing the polarity of the leads taken
. from a source of electrical supply is

shown in the accompanying diagram. A

glass container is filled with water, and

the ends of the two leads, bared of all
insulation, immersed in the liquid.

The action of the circuit thus completed
by the water will cause small bubbles to
collect round the negative pole, while the

. position.
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positive lead remains to all intents and
purposes free from.any such accumulation.

The writer first remembers this method
of finding polarity being demonstrated
at a lecture in 1913, when the lecturer
used a single dry cell, two lengths of bell
wire, and an ordinary half-pint glass.
The water used was drawn from a drinking
tap, and “ fouled ” with common table salt.
It should be remembered that the results
are less apparent when pure water is used.

Tt is a handy wrinkle, but one which is
hard to beat for simplicity ; and, moreover,
possesses an added advantage in the fact
that the material required to determine
the polarity is easily obtainable and costs
practically nothing.

HOME-MADE CONE
INSULATOR

THE expression ““cone insulator” wilt
be familiai to all professional wireless

operators, and also to a good many
advanced amateurs. This type of insulator
does not appear to be so well known to the
beginner, however, as it is the writer's
experience that such insulators are only
conspicuous by their absence ' on the
majority of amateur
installations.  The
insulator is used at
the bottom end of
the down lead from
the aerial, and is
constructcd  and -
installed with a
view to preventing

. rain from rurning
|L o, down the lead-in

and reaching the

apparatus; and in some cases it is so
constructed that it may be used to relieve
the tension imposed by the strain of the
down lcad.

An ordinary funnel of the type used by
oil merchants for distributing paraffin
oil makes an ideal insulator, if treated
in the following manner.

OOWN LEAD >
J

<= TWIVE OVER 1
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TAPE
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To Prevent Corrosion.

The down lead should first of all be run
through the funnel until it is in the required
The point of the funnel should
then be closed by plugging it tightly with
sealing-wax from the inside of the funnel.
Insulating tape should then be firmly
bound,-as shown in the illustration, over
the last inch or so of the tube of the funnel

A neat home-made receiver by Mr. F. G. Allen, of 58,
King’s Road, S.W. 19, London.

and along the down lead for a distance .
of about 2 in. The tape, in its turn, should
be firmly secured by means of stout twine.
The whole funnel should then be heavily
coated with shellac or bitumastic to
prevent corrosion. By the installation of
such an insulator water collecting on the
down lead during bad weather and running
down towards the set will be prevented
from reaching the apparatus.

TO READERS.

Readers are invited to send along the
results of their experiments for publication
in POPULAR WIRELESS. If accepted,
they will be paid for at our usual rates.
Copy should not exceed 1,000 words in
length. Diagrams need only be roughly
drawn,
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“STERLING”

CRYSTAL & VALVE SET ||.

For Broadcast Licence.
Wave-Length Range
‘mately 280-2800 Metres.

Something New
and Unique.

An instrument with unique features,
having a longer range than any
2-valve set on the market, and
employing a L.T. Dry Battery.

Price on Application.

CALL AT OUR STAND, Ne. 31
GALLERY, NEW HALL,

. Ideal Home Exhibition.

For the convenience of visitors

to our stand we are giving Daily

Demonstrations of *“ Sterling”

Radio Apparatas during the.

-period of the Exhibition, March
Ist to 24th, at

85.85, HAMMERSMITH ROAD,

- (Nearly opposite Radio Section).

" Tiokets may be obtaivied at our Stand, or from—

STERLING TELEPHONE &
ELECTRIC Co., LID,,

TELEPHONE HOUSE,

210-212 Tottenham Court Road, London, W.1.

Telegrams: Telepbore:
“ Cucumis, Wesdo London.” Museum 4144 (7 lines)
MANCHESTER : 14, St. Peter’s Square.
CARDIFF : 8, Park Place.

NEWCASTLE-ON.TYNE : 9, Clavering Place.
WORKS: DAGENHAM, ESSEX.

Approxi--

Range about |} | .
150 Miles. |} :

- Telephone:

PRICES

100 racts.

THE LARGEST AND MOST UP-TO- |
DATE CATALOGUE YET PUBLISHED.

1,200

! ILLUSTRATIONS,

ME| GRAFTON ELECTRIC COMPANY,

54, -Grafton Street,
Tottenham Court Road
(Opposite Maples)

LONDON, W.1. SLOUGH.

MUSEUM 241.

-RADIO SECTION.

Parts and accessories of all

kinds, mcludmg the famous

s Autoveyors 3-Elec-
trodeVariable Candens:=r
the most efficient precision
controller of osallations in
Radio circuits.

Marconiphones and all leading
Broadcasting Sets in stock.
Catalogues on  application.
Advice and installations
by experts.

AUTOVEYORS LTD.

Radio Supplies and Service _
84 VICTORIA ST., WESTMINSTER, S.W. 1

Phone : Vicloria 309
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It is Results that Matter !

e K?’No. 1 OUTFIT —includes

Radionette Receiver, a pair
: neﬁe of Siemens Headphones, 100

il feet Copper Aerial Wire, and
GUARANTEES MAXINUM RESULTS = two Crystor Cow! Insulators.

‘Price £3-10-0

Inclusive of B.B.C. duty

GUARANTEED
MAXIMUM
EFFICIENCY

IRRESPECTIVE
OF PRICE.

~ TRY IT!

SOLD EVERYWHERE

O LT PP

SEVEN DAYS' FREE TRIAL IN
YOUR: OWN HOME. If you are
not satisfied, return it within seven
days and we will refund your money,

THE RADIONETTE TWO.
VALVE LOW-FREQUENCY
Ea AMPLIFIER

Price £9 0 O

Inclusive of B.B.C. duty.

TITTIITTIT T YL )

PR
[}

| THE

| RADIONETTE © . Sole Dlstnbutmg Agents :
. RECEIVER i{ THE WIRELESS

Price 37/6

Inclusive of B.B.C. duty

AGENCIES, LTD.,
64, Mortimer St.,
London, W.1.

-

The
CENTRAL RADIO COMPANY
Announce

a higher Standard of perfection in Wireless
instruments and accessories at a lower
price, a measure of satisfaction that can
produce nothing but the greatest pleasure,
and a selection of all your requirements from
which the following are picked at random —

ACCUMULATORS

A limited supply of
GENUINE ROTAX.

HEADPHONES
: 4,000 chms.
Highly sensitive, light,
i extremely neat, positively

! comfortable, with flcxible ; 4 Volt, 40 Amps. .. 18/6
i leather-covered head-. : o

{ bands. A vastly superior i 0 Volt, Go Amps...33/6 :
iinstrument, specially i 6Volt, 8o Amps... 42/-:
: suitable for ladies’ use. Carriage 2/- Extra. :

i An exceptional offer at— I Algp other types, specially |

i suitable for Wireless work, :

/ : . :
22/ 6 : carrving our guarantee of :
Post Free. i satisfaction. :

. Orders will be execcuted ULy rveturn of post and
moncy promptly rveturned if not completely satisfied.

THE CENTRAL RADIO CO,,

6, LITTLE RUSSELL STREET, Phonz

BRITISH MUSEUM, LONDON. W.C. MUStUM 5604.
Near Mudies’ Library.

. TELEPHONES, Double Headbands, adjustable Ear-pieces, £s.d
4,000 ohwas 100
TELEPHONES Double Headbauds, ad]ustable Ear- pleces,
8,000 ohins 1 ? g
1

HERE’S REAL RADIO SERVICE?

SINGLE EAR-PIECES, with Cords, etc., 4,000 ohms ...

Owing to the enormous demand for above three items we are
compelied to take Mail Orders for same in strict rotation.

BROADCASTING SETS, STAMPED B.B.C.

Set No. 1. CRYSTAL RECEIVER, hl"h]y efficient and
guaranteed .115 0
Set No. 2. GRYSTAL REcEIVER mouuted in C.xbmet tapped

Inductance, coarse and fine tunmg, Special Ad]ustment
Detector .. 2 2 0
Set No. 4. 2-Valve Receuver, glves uonderful results, zmd is

highly efficient with Loud Speaker ... .9 5 0

Gecophone Sets and Accessories always in stock
ALL THE ABOVE PRICES ARE INCLUSIVE OF ROYALTIES.

SAFEGUARD YOURSELVES BY
INSTALLING B.B.C. SETS.

VARIABLE CONDENSERS.
Unassembled Panel-Mo&mting In Celh:’loid Case
- 8 d. 8. d.

00 L., 8 6 L. 12 6 oriane 15 0
0063 ... 60 10 6 ... 13 0
0003 ... & 0 9 6 ... 1 0

High-Tension Batteries, 4.5 Pocket-Lamp Battenes, per doz S
Inter-valve Transformers, Ratio 51 ... 5
Coil-Holders, 2-way, anti-capacity handles ... .. 10
¢Coil-Holders, 3-way, anti-capacity handles ... 15
Basket Coils, ‘‘ Oojah " Set of 7, 150-4,500 m, ]
Stab Coils, *‘ Oojah ” Set of 8, 150-30,000 m. e =7
Crystal Detectors .mounted on Ebonite 2
Perikon Deteclors, Special Screw Adjustment ... 4
Inductance Coils, 12 in, by 4 in., wound 22 and 24 Enamel 3
Aerial Wire, 7/22 bare copper, per 100 feet 3
Aerial Wire, 7/22 Enamel copper, per 100 feet ... 4
" NEW PRICE LISTS NOW READY
Post free on application

MAIL ORDERS. Please include sufficient postage. Balance refunded

THE WATERLOO ELECTRIC CO.,

Electrical & Wireless Engineers, 129, Waterloo Rd., London, S.E.1,
‘Telephone : Hop 5649. Open all day Saturday. One min. Watcrloo Station.

NRENHNOOO0000
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" GEARY GOES IN FOR WIRELESS.

i sofe people make out, as the adventures of Geary, given for the first time
’ to the world in ‘‘Popular Wireless,’”’ prove quite clearly.

By HIGHAM BURLAC.

-

I HAVE mentioned my neighbour, Geary,
before. He is the fellow who began
scoffing ‘at my spare time larks with a
wireless receiver, but was brought.into a
proper frame of mind by my wireless
waltzes on the lawn. Six months after
he got his first set he had become such a
radio-fiend that when his amplifiers ‘were
given a real chance they used to distupt
the ordinary life of our peaceful burg. He
could shatter the glass in a greenhousc
when he turned on the man &t the Croydon
Aerodrome. . speaking . F-r-rench.” With
Eiffel Tower’s time-signels shot out of a
Super-sonorous Triple-amplifying Hydraulic
Mark .1 Stentorium he blew a Professor
of Chemistry off a tricycle and imbedded
Home. M’yes. - - e
But I'll say this much for Geary—don't
imagine I have anything against him—
he’s thorough, No half measures for
Geary, but, one-and-a-half.. He’s' the sort
of chap who buys a book about Correggin
hefore he starts to hang a picture, and
then requires one wife, one servant and
various assorted kids to stand by and
hold things. Believe me, Geary’s domestic
bliss was worn as thin as Johnny’s pants
before - the banisters were studded with
nails, over the business of installing his
first wireless receiver.

him in the east wing of the Clapham Cat’s -

Mining Operations.

The bother began about the aerial.
Geary proposed to erect an eighty-foot
mast. Nothing mean about Geary. I
pointed out that at least two of the guy-
ropes of such a mast would have to be
anchored in Balham, whereas his licence
guthorised him to- operate in Clapham
only, and in the premises, demesne and
messuages of 12, Acacia Gardens at that,
Geary looked grave and bought * Every
Man hisown Lawyer,” the authorof which
unhappily overlooked - wireless - telephony.

T advised Geary to take Counsel’s epinion
on the matter or to petition the municipal-

powers of Balham, but he had a sudden
cold fit and said he would like apoor
acrial—as an incentive to greater manipu-
lative skill and superlative choice of design.
So he contrived to fix an aerial to “ Mar-
coni’'s Crow,” the weathercock on his
summerhouse, - of which I told you on
another occasion. Have you ever seen
an excited pup trying to pick up a plate
which lies ap a slippery floor bhottom
dpwards 2 If not, better try it. For
side-splitting properties I bracket this
cqual to the performance of a monkey
which has eaten a piece of bread dipped
in weak toddy. If you have, then you
need no description of friend Geary chasing
a dancing and elastic downlead on a windy
day, with a rapidly cooling soldering-iron
in his hand. . . .
Then therc was that earth-plate. After
trying in vain to scrounge in succession
the family bath, young Bill Geary’s bicycle,
the dustbin, and the geyser, he decided to

bury a tin trunk large cnough to hold a
couple of St. Bernards. “ Bury it deep,”
1 croaked, hoarsec with an emotion not
recognised in Sunday schools. 1 also had
once made an ‘‘earth” and the . import-
ance I attributed to the earthplate in a

Mr. 6. Kennedy’s home-made Set, 5, High Barnes
Terrace, Chester Road, Sunderland.

wireless station decreased as the ‘hole got
deeper.

Well, the Geary gang flung themselves
into a fury of energy upon the surface of
the kindly earth and delved like ‘* pukkha *’
navvies. Whenever (eary went on shift
F uscd to sing ““ Don’t- go down the mine,
Daddy,” and ask him to keep a good look
out for fossils. At two feet below the
ground the explorers came upon bones.
Many bones, with real meat. What

g 2

o
~ ¥

- thrifty dogs-Clapham must have bred-tong: -
long ago! A hefty knuckle of lamb ng

- resides under a glass case in Geary’s stq%&f '

“He calls it a relic of fieolithic man, >

To cut a long story short—they found

-the water main—with a pick. Still, as T

said to Geary, there’s nothing like a good
damp ‘‘earth.” : o
. He began with a crystal detector, which
to Geary was as a stoneless catapult to o
boy. He “said “the signals were ansmic.
I should like you to-have seen him, tele-
phones clamped to his ears as limpets to
a rock, -turning round- to glare at the
luckless- can¥ry if that fowl .but uttéred
one joyous " cheep,” A-study of righteoiis
but® pestrained’ " indignation.” If - aiyche
sniffed, Geary would slowly divest -his
head of the telepliones gnd with admirable

selfcontrol refér impersonally to the Tower
“of ‘Babel, the cockatoo house ‘at-the Zoo,
-and the local boiler factory.: In fact,

Geary, when disturbcd, reminded’ me - ‘of .
the - schoolboy’s essay, in which appesrs
the following moving sentence :— ° '

" The elephant is-a noble beast, but when
enraged he will not do so. e

Well and Truly ‘ Bitten.” A

Things improved when Geary begin to
adventure with valves, though his accumu-
lators worried him so much that he thor-
oughly showed up electricity in a serics
of brilliant letters (unpublished) to the
“*(Clapham Free Advertiser.”” For one tre-
mendous month he performed his own
cell charging in the . cellar, incidentally
poisoning the canary and- turning all the
cutlery green. This enterprise came to
a sudden end owing to Geary’s attempt
to test the voltage of ten cells in series
by means of a £20 milliammeter borrowed
from Clapham College—without explicit per-
mission—by- Geary, jar.

Nevertheless, in spite of preliminary
setbacks, even in spite of my expert assist-

. ance, Ceary succumbed to the bacillus

which inhabits wireless apparatus and
would foam technicalities on the smallest
pretext. He is still estranged from his
twin brother (that there should be
two of ’em!) on account of a difference
of opinion as to the relative values of
H.F. and L.F. amplification. Once at a
meeting of the Reyal Society of Arts he
tricd to teach Sir Rebert Lupus the function-

-of a grid leak.

He now has a new theory of the ether

- —and I am therefore lookimg for & new

house, preferably in Australia.

S

The Turkish station at Bagdad (S.T.K.)

© A100-kw. Telefunken set was'used, The station was'wrecked n 1997 -~
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THE RADIO ASSOCIATION

Formed some months ago in order to- protzct the amateur and ¢listener-in,’”’ and to generally assist
wireless enthusiasts, the Radio Association has made great prograss.

sent to the Editor by thz Hon. Secretary.

The followmv report has been

HE Executive Committec beg to
announce that the Hon. Sir Arthur
Stanley, C.B.E., C.B., M.V.O., has

accepted the prcs1dennv of the Padio
Association.

1t need hardly be pointed out the great
value this acceptance will be to the associa-
tion. Sir Arthur Stanley is treasurcr of
St. Thomas's Hospital, chairman of the
joint council of, the British Red Cross
Society and the Order of St. John., He is
the son of the 16th Earl of Derby, chairman
of the Automobile Asgociation, and presi-
dent of the Junior Car Club. He is par-
ticularly interested in the installation of

radio sets in hospitals.

After a period of comparative obscurity,
the progress of the Radio Association in
cstablishing itself as a permanent bedy for
the proteetion of licence holders and
potential licence helders has apparently
taken many by surprise. The applications
for enrolment forms ere pouring in, and the
execative commiittee take the opportunity
of informing 21l applicants that their letters
are being dealt with as quickly as possible.

Those members prepared to ascist in the
establishment of branches in their districts
are requested to communicate at once with
the organising secretary, who will render
all help possible, and send speakers if re-
quired. A list of district secretaries is
given below. :

Licence holders are reminded that the
subscription to the association is 5s., and
for this modest sum adequate protection is
vffered, and the member has the oppor-

tunity of hearing interesting lectures,
taking part in debates, “and receiving

general technical advice. Tuition in Morse

is also given.

All thosc interested in whicless are in-
formmed that the Radio Association is

composed entirely of amateurs, and in view

of passing events it is more important than
cver that an association composed of
amatour experimenters and broadcasting
licensces should he in being.  The Radio
Association is an accomplished fact, and it
aas come to stay.

Aun enrolment form, set out helow, should
be completed and forwarded at once to
th( organising secretary, Capt. G. Drury
{ oleman, 44, Great Russell Street, London,

w.C.
PROVINCIAL HON. DISTRICT
SECRETARIER, '

Aberystwyth—A. W. Mlllel, 39a, Queen
Street.

Altrincham.—Frank Bevan,
lev.” Gasket Road.

Agyr; N.B.—J. Blair, 24, Marchfield Road.

Birmingham.—TF. H. Bevan, 51, Summer
Row.

Bristol.—\. W, Russell, 14, Park RO\\

Bognor.—Wm. H. Sinnott.

Bloxwich.—A. V. Perry, 66, Park Road.

Cardiff—D. V. Hutchinson, 3, Severn
Cirove, Canton,

“ Hammers-

Great Croshy.

Chatham, — A. E.
Ryeland, 381, High St.

Derby.—F. S. Gels-
throp, 20, Corn Market.

Dublin.—James
Kitchin, 24, Northum-
berland Avenue,Kings-
town.

Edinburgh. — H. A.
Herdson, 103, Comis-
ton Road.

Glasgow.—H. Buch-
anan,26,FindlayStreet.

Gravésend, — Frank
Ballard; Lock Offices,
(C'anal Basin.

Halstead. — G. H.
Hayward, Ipswich
House, High Street.

Liverpool.—S. Firth,
6. Cambridge Road,

Leeds.—A. Bull, 40,
Bentley Lane, Mean-
wood.

Loughborough. — D.
Price Jones, 45, Foot-
hil! Road.

Morayshire. — Thos.
B. Miller, *“ Ash Lea,”
Hopeman, N.B.

Newcastle - on - Tyne.
—Norman Thompson,
* Lyndhurst,” Swin-
don . Terrace, Heaton.

Rugby.--J. Gambrell,
“Wyndsore,” 36,
Manor Road.

Rotherham.—Geo. Smith, 19, Ixathoune
Street, Thureroft.

‘Sheffield.—Jas. T. Grimbly, 13, Fairthorn
Road, Firth Park.

Souihsea —John H. Hanold 11, Albert
Grove.

Stowrbridge.—J. P. Smith, © Sherwood,”
Bridgenorth Road, Wollaston.

Tipton.—F. J, Pearson, 13, Ashton Street,
Loll End.

Warrington.-—W. H. Taylor, 37, Bridge
Street.

Welshpool.—A. E. Bond, Havelock Ter.

Watford—H. R. Scobell, 322, St. Albans
Road.

Whithy.—R.
Avenue.

Wakefield, E. Watson, ““ Ash Lea
wood.

Dr. J. A. Fleming,

G. Oliver, .12, Waverley

> Qut-

METROPOLITAN.

Acton—1L.
Street.

Brocklzy—C. 1.
Read, S.E.

Brizton.—D. G. Fowler, 84, Brixton Hill,

A. Salinger, 83, Henchman

ice, 111, Upper Brockley

8w,

Central.—J. Treadwell, 4, Shipton Strect,
S.E.

Clapham.—H. .Smclalr, 115, High Street,
S.W.
- Kensal Rise.—R. W. Mann, 23, Lindon
Avenue.

the inventor of the valve, who recentlytroadcast a

lecture from 2L O.

Kenlish Town~T. W. Cavanagh, 13
Sandall Road.

Shepherd’s Bush.—F. Gain, 8, (lemati-
Street, W, 12,

South Norwood.—C. H. P. Nuther, 243,
Sethurst Road, S.E. 23.

Woolwich.—H. W. Atkiunson, 226, Plum-
stead Commmon Road.

Wood Green.—S. H.
hurst Road, N. 22.

Wandsworth.—O. C. Lay, 46, The Grove.
SW. .
WRITE to the nearest branch secretary ot
head office.

Tripp, 100, Lind-

SUBSCRIPTION FORM.

To Professor A. M. LOW, D.8¢., A.CLG.L, F.C.5..
Ir.[.P.I., Hon, Treasurer.

RADIO ASSOCIATION, 44, Great Rusce]! st
(Opposite British ‘\quuun) London, W.C.1

Date..oovivneriarnininans 19‘.7.. o

Dear Sir,
Pléase entol me as a Member of the
Radio Association, for which I enclose annual
subscription of 5s.
Nameinfall ... iiiiiiiiiiiiiaiiiin s
{with Titles) :
Oceupation ... ciiiineiirrieerearnennaens

Address ... o e

Are vou a Member of any Local Wireless Club:
or Societies 2 If so, state names and address ¢
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‘A Complete One-Valve -
Receiving Station .
~and how to make it younelf.’

“In ordet <0 be abie to isténin to the Soncerts which are
going 0 be wransmitted by the various broadcasting stions,
Wie ivllowing rwems of apparatus are necessary i

A CoMPLETE VALVE PanEL.

A Tuser,

A Vamisie Conpnsz,

A Py o TELEPHONES,
Fhese, together with an accumulator and a small dry hateery pusposes. One 15 Tor
consutute 3 complete and efficient Receiving Station, So the athes s for the
that, 35 you will see, not very mach appacatus stands between In evess.
you i the most absorbing recréation that has ever beem ponets
discoveied: L filament used

THE VALVE PANEL.

As will be seen from thus Musteation, the panel consints
vave and a number, of smaller parts with the
necessary terminals neatly mounted
on bath sides of wm cbonite
plate. In_order that it may be
better protected, this glate 15
mounted id-wise 0n 2 mahogany
cabinet,

L]

of the rerminals,
and le. .\k and the

Without gomg mio cory aive, 1t may be said

ther.a 3 st
Cr < 8 volt aceuimulor. In order 5 i
curseat than is necessary shall ot pass
the Alament, 3 rhe
coul of resstanc

<ontact—t
seasteful of
TFhe other two term,

T T TTT Y Ty STy

Looking at 1t from the op you
“§ will see the valve and abo 3
control knob, togeiher with 3
aumbes of erminals, Briow
will be found the projecting eads

Pageq

Complet’e Radio Sets in fbr'fs

Se—

from the pioneers of the
- Standardised Unit System

HE ever - increasing popularity of the Peto-Scott

© Standardised Radio Unit System among experi-

menters has caused us no little embarrassment. - In

spite of having placed huge orders for raw material long

- befuro Bmadcastmg., star‘rod we have found it very dlﬁlmlt
10 keep pace with the demand.

'(In Sets of Partg)

No. 1. Tuner Umt . 27
No. 2. Condenser Unit 42/.
No. 3. H.F. Amplifying Unit 13/6
No. 4. Detector Unit . ... 17/86
No. 5. L.F. Amphfylng Unit 33/6
Cabinets for 1, 3, 4 and 5 .. 3/6

" No. 2 ... .. 1

Valves extra. Postage extra.
32-Page Catalogue of «ll Radio
Companents  (fully zllzutratvd)
post free, 3d.

However, by making very considerable additions to our factory
accommodation, and by taking over the lease of a large building in
Holborn, we hope now to be iu the position to handle 9\1)9d1t101[51j
the manufacture of still greater quantities of these Units and also
of our Broadecast Receiving Instruments.

The Peto-scott CO.’ Ltd. The Booklet  Radio,” giving full particulars of the Peto-Scott Unib

System, has now run to its 3rd Edition, and copies are again available
Featherstone House, at 6d. each, post free. It contains a full description of the elementaxy
priuciples of Wireless Telephony, and is an excellent guide to those

64, High Holborn = = W.C,1, about to take up Wireless,

T T L L LA T L IR I T T IR TR Te T T
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associations, reserving the right to curtail the report if necessary.
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‘WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of meetings of Wireless clubs and

Hon. seeretaries are

reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than {en days after receipt of same. "An Asterisk
denotes affiliation with the Radio Society of Great Britain.

The Portsmouth and District Wireless Asso-
ciation.*
A meeting of the above ascociation svas held
- at the club-rooms on February Tth, with Mr,
J. H. ¢ Harrold, AM.ILLR.E.. in the chair.
AMr. A, Gall, the treasurer of the Association,
fiad been booked to give a lecture, and gave a
" most interesting talk on ‘ Hints to Amateurs.”
Mr. Gall advised all amateurs who were erecting
their own sects not to scamp their work, but
that, while they had the opportunity. to do the
~work well and gain better results. He then
cxplained various details which amateurs are
apt to overlook when erecting a set. but which
improved their sete. Mr. Gall then explained
various cireuits as used by amateurs in the
United States. A hearty vote of thanks was
siven Mr. Gall for a most interesting talk,
After the lecture, an auction sale was held.
The club had a great number of component parts
for which it had no use, and these were disposed
to members very much helow cost, - .-
The secretary, Mr. 8. G. Hogg, would welcome
inguiries ag regards membership to the club.
1lis address is 9, Pelham Road, Southasca,

The Wireless and Scientific Society of Bridlington.

On Tuesday evening, Felruary 6th, Capt.
W. K. Dennis, of Hull, lectured on * Wireless
for the Amateur and Broadcasting.” After
outlining the ether theory and describing tho
‘methods by which disturbances were sct up in
it, he went on to the action of the spark trans.
mitter and its circuits. He then outlined tko
action of the valve for the detection of wircless
signals ‘and explained heterodyne reception,
with- all-its advantages and disadvantages, the
tatter chiefly from the point of view of the
*other person.”

At . 20,30 the. Eifizl Tower commenced to
transmit, and for a period of ahout twenty
nithutes broadcast an excellent concert for the
special benefit of the society. The best thanks
of the society are due to Captain Metz for so
Kindly arranging for the transmission from the
* Grandfather of Wireless:” Co .

Prospective merabers are requested to forward
their naunes and addresses to the hon. secretary.

Hon, see., Mr. Maurice A. R. Horspool,
Darley, Marton Road, Bridlington.

Acton and District Radio Society.

This society held their first mceting on

Wednesday, February T7th, at headquarters,
Borough Council Offices, Winchester Street, the
president, D, V. L, Fellows, Esq., better known
to listeners-in as 5 C P, in the chair. The
greater portion of the evening had to be given
up to framing and digeussing the rules and
appointing officers,

A very interesting demonstration was given
hy one of the merubers with a special super-
regenerative set of his own construction,

The society now totals forty-five mewmbers,
and it is hoped before the next.fortnightly
meeting to have an aerial erected and a three-
valve panel, which has hLeen presented to the
gociety in working order,

The secretary, W, J. Akerman. 4, Church
Road, Acton, W. 3, will he pleased te receive
applications for memberslip,

Wirzless and Experimental Association.*
The Wireless and Ixperimental Association’s

meeting at the Central Hall, Peckham, on the .

Hth of February, wag so crowded that several
members had to stand round the room.

We have at last secured more ample accom-
modation at the Camberwell Library, and are
“moving in” as soon as we can.

We all réjoiced in the signal honour conferred
upon Sir Frederick Hall, Bart., ‘our vice-
president, and signified the samie in the usual
manner. .

The little printed cards giving names and

addresses of the committee are admirably filling
the purpose intended. . .
Questions too numerous even to tabulate
were completely answered by our technical
staff, and the wavemcter and loud speaker
propositions were satisfactorily handled.
Asgistant hon. sce., G. H. Horwood, 557,
Lordship Lane. :

Grays and District Radia, Society.

At a mecting held on ¥ebruary 1st, Mr. L.
Frceman, the organiser, put before a good
audience the proposition of starting a wircless
club for the district. After much discussion
it was decided to form a committec to draw up
rules, ete.; and report to another ieeting the
next week, which was held at the Victoria Hall,
Grays, on Thursday, February 8th. N

The above society was formed-and put on its
legs at this meeting, and the whole -of -those
present, numbering 39 became members. It
was deeided to hold meetings the second Thurs-
day and fourth Tuesday of cach month.

Anyone interested in wireless should become
a mewbher if they reside in the distriet. Full
particulars will be gladly sent to anyone writing
to the hon, sec., Mr. Melville Richards, c/o
Fngincer’s Officg, 56, High Strect, Girays, Essex.
The first meeting of this society was broad-
casted hy 2 I: O, and resulted in several being
present who had not seen the advert in the
local paper. Mr. L. Freeman was responsible
for the idea, and it i3 one that no doubt tho
B.B.C. would carry out for any other proposed
society, as it helps to build up * listeners-in.”

Birmingham - Experimental Wireles§ Clud.,

A very interesting evening, consisting -of
discussions on many wireless topies and difti-
culties, was held at the Dighetlh Institute on
February  9th.  Some remarkably efficient
apparatus was shown by the president, Dr.
Ratcliffe, and also by Mr., Matthews, hon,
treasurer. Dr. Ratcliffe gave much instructive
information on the working of his set, and both
the workmanship and the efficient method of
coupling and reactance adjustment were much
admired by*all the members present.

Dr. Rateliffe gave some interesting details of
some new cxperiments he has been making
on the aceoustical improvement of loud speakers
and telephones generally for reproduction of
specch and music, and we are looking forward
to hearing. the result of his experiments when
nearer completion, )

Other members contributed to the discussion.
We find these meetings very helpful to members,
as we encourage our members to bring any
difticulties they may lLave forward for general
debate. .

Hon, sec., A. Leslie Lancaster, c/o Messars,
Lancaster Bros., Shadwell Street, Birmingham.

The Wireless Society of Hull and Distriet,

A meeting of the above society was held -jn
the Signal Barracks, Park Street, on Monday,
February 12th, at 7.30 p.m. Two points arose
in the minutes of the last meeting which caused_
some discussion ; the question of assisting ‘the
wireless ‘society . of the employees of Messrs.
Atkins Ltd., Hull, in which case Mr. W. J.
Featherstone volunteered. to interview the
manager : and, secondly, Mr. Featherstone
agréed to do what he could to help a blind
discharged soldier, who wished to possess a
wircless set. Mr. G. H. Strong (in the chair)
then called upon Mr. F, Brazendale to read o
paper on ‘‘ The Construction of a Single Valve
Set and Note Magnifier.”” The paper proved
very interesting and helpful, amd a vote of
thanks to the lecturer 'was “proposed by
Mr. A, W. Spreckley, and seconded by.
Mr. Featherstone. ‘

LADY MACBETH HEARS
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Symbols 2

When- these two symbols appear in conjunction on a
‘ Broadcasting Receiver, no further recommendation is
necessary,  ‘The one signifies - that the imstrument has
. o been - approved . by -the -Pestmaster-General. The other
. - -tells you that the greatest brains in Wireless have directed
' xts manufacture. Look for doth signs always. You will
find them only on

I he Triumph of the Master Mind,
Your localdealer canﬂapply you.- In ﬂaseof- dxﬁitmlty apply to:

MARCONP'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT), MARCON! HOUSE, STRAND, LONDON, W.C. 2. )

"The Seeret of
Perfect ‘Reception.

*‘7 o A m— Your valves may be per-
s EY E
: X : L 'y féct=—the . atmo ? eric |
Y . . . « | -cvnditidns in aw ‘:cei- ;
. lent ‘mood - your aceu-}
‘mulatdrs'supplythg your -
. senﬁztlve»httle instru- -
ment withfull capacity
- of currentyhid yet, with ;
all” vour careful ‘tuning
- ‘and testing, your instru- .
.ment just fails to give
7 you the perfect reception
1 it should, Have you

* examined” yédt wiring ?
u

The biggest “snag” in

(16 extra _pages)

120,000 Copies!
NE of the most popular features ‘of ““Modern
Q -Wireless” is its splendid Constructlonal
“.Arficles, It is safe to say that—given a few in-
7 expéusive tools—anyone can make almost all his
" compgnents and build up excellent Receiving
. Sets which will work quite as efficiently as any
bought ‘osies.
In No. 2 full instructions are given for building
up,sévéral complete Receiving Sets:ranging from
_one suitable for receiving the Broadcast Concerts
to éne which will pick up signals from %mencm

Get. Your Copy To-day. ,
. On Sale at all Booksellers and Newsagents, or -

¢ your whole appatatus
ster ot Jaluqble Voitagé 1§ a faulty cannection.
» ,g?qlgs syre o[ our cormectzons by Soldering. Soldering is child’s
- play when you've a tin of FLUKIThathand to heip you, or, better still, a
complete Soldering Set that we havVe had specjally prep ared for_the con-
cistome A§k }our Ironmonger or Hardware -Dealer to

" FLU
SOLBERING SET.V'-'

It is* perfe¥tly sitnplé to iise and will last
- ~for years .in.constant use. It contains a
special ‘*‘small space ” soldering iron with
non-heating metal handle, a Pocket Blow
Lamp, FLUXITE Solder, etci, and fiillin-
structions, Price 7/8 San.mle Sef. Post
. paid United Kingdom.

FLUXITE

SIMPLIFIES SOLDERING.
All Hardware and Ironmongery Stores sell - k
FLUXITE in tins, prlCE Bd 1/4 and 2/8. %’m%xéotrhceyglog! l‘o‘ﬁ ‘;’ny“‘:;lg:,'h',’; :
BUY A TIN TO-D . = dobs about the home. -

FLUXITE Ltd,, 324 Bevington St., Bermondsey, England

g at Stand 1\0. 5 at Ideal Home E\lnbltxon,
OIympxa, or’ l 3 post free from Publishers:

'RADIO PRESS LTD. STER5 WE€%  Momny
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The Essential Paﬁ
of the Receiving Set
is the Valve.

Ediswan Valves, by their actual performance,
have proved themselves to be the best on the
market for sensitivity, silence in working
and robustness.

Type AR 15/~ each
Type R. :  : 17/68 each
Why not send us your name and address?

We can probably tell you something of
nterest regarding Wireless matters.

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Offics:  123,5 Queen Victoria Street, E.C4
4 London Showrooms: 129/5, QUEEN VICTORIA §T. E.C.4

= . 71, VICTORIA BT., S.W.}

" Works : PONDERS END, MIDDLESFS

BRANCHES :— —
Abardeea Bristol Edinburgh  Leicester Noti
elfnat Cardi Glasgow Liverpoal Shefis
irmingham Dublin Hull Manchaes| Southampton
Brighton Dundee  Leeds Newcastle Swansea
e Brisbase sydney Adelalde

e

- Ask for Leaflet W. ]

—y

’! A REMARKABLE OFFER.

1,000
“CRYSTONE. JUNIOR "’ CRYSTAL SETS

- - AT
£1 - 5 - 0 per instrument

(Including B.B.C. Tax of 7/‘6).
Postage and Packing 1/-

EACH SET TESTED AND GUAkANTEED.

Money returned if not satisfied
providing seals are unbroken.
Cheaper than making your own
i set, and no licence difficulties.

Mail Orders to WIRELESS DEPT.,

2, Finsbury Avenue,
Eldon St., London, E.C.

Telephone : London Wall 2576  ALL ORDERS IN STIACT ROTATION

| THE LIGHTING SUPPLIES CO.

~ “THE BROWNIE"
Wireless Receiver

Patent 2055/23 applied for.

SPECIFICATION.
Sgt comprisles so]jdt bggt '7 6 COMPLETE
ebonite drilled detector / y
panel, wound induction by POSt 8/6

coil, tuning slider, screw
clamp c¢rystal cup, hbest
jointed detector giving
quality crystal, upiversally
cccurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling Ly our patent
method. . .

- Contains every part necessary for
simple asseinbly.

"~ A Scientific Achievement.

Guaranteed ecqual to sets costing

many times the price.

Full and complete instructions

. enclosed with eacli outfit. '

London make. :

Money returned if not as adver-
tised.

Read what the Trade Press says:

. ‘“ Electricity,”” Feb. 23rd.

| u@ ** The voice might have baen that of a
speaker in the same room. . . The
set i3 a marvel of value, . . We
anticipate that it will make quite a
stir in the wireless world.”

g=4 J. W. B. Wireless Supplies,
‘ 19, GARRICK STREET,
LONDON - . W.C.2
(First Fioor)
Near Leicester Square Tube Station

(When writing mention
“Popular Wirelesz,”")

PATENT

aporoR
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A. B. C. (Hampstead).—What is meant by
R A I , I O ! l O R I A I the effective height of an aerial ?
The height which really counts as regards the

effectivencss of the aerial as a receiver of electro-

magnetic impulses. ‘L'he effective height does not

All Editorial Commumcatxons to be addressed The Edltor, POPULAR Becessarily mean the maximum height of the aeria,

above the earth. A straight vertical wire with no

. abont % its total height, This is because the induced

WIRELESS| The Fleetway House, Farrmgdon Street. andon,. EC4 horizontal run, would only have an effective height ol
.- - - . - h

I have received some hundreds of letiers from

readers criticising ‘my recent remarks on the licence
question under the heading  The Licence Dodger.””
Some of the letters are frankly -indignant in tone,
others bopelessly despondent, others defiant, others
(with no signatire) admitting ‘¢ guilt.”

On the whele, I gather that the majorily of readers

whe wigh to make their own sets are quite in agree- -

ment with my suggestion : that the llcence fee should
be increased for those who wish to make thcir own
gear. The genersl trend of complaint seems to bs
in tke direction of uncertain policy of the G.P.O.
with regard to thiy important question.

But it is quite likely that by the time these words
sre read the whole business will have heen satisfac.
torily seitled, and an arrargement come to whereby
the amateur making his own gear pays extra on his
licence fee, I wish it to be clearly understood, how-
ever, that I hold no brief for the B.B.C. or the G.P.O.
My attitude to the whole question is impartial ; only
L wani both the B.B.C. and the amatear to g2t fair
play. Ard 1 am glad to say that most of my eorre-~
spondents not only realise this but admit the same
desire, .

My remarks re the ‘¢ dodger > who frankly refuses
to pay any licence fea at all, and who deliberately
sets out to ‘‘de  the G.P.0. and the B.B.C., holds

Nothing can excnse this form of se]ﬁshnqss.
for it means that this type of ‘‘dodger *’ is letling
other amateurs pay for his amusement.

In the meantime, bear in mind that things move
slowly in the official world, but if it be sufficiently

’ th f want another clacs of

Licence there iy little doubt they will get it.
THE EDITOR.

Qwing te - the encrmous number of gueries
recsived daily from readers of POPULAR

tisree.  Readers are ao’«d to keep .their guestiens
as shert and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing querics. Unti! further notice three questions
from one reader will be the limit for one letter,
A#l questions should ke addressed to POPULAR
WIRELESS. Queries Cepartment, Room 138, The
Fleetway House, Farringdon Sireet, London, E. c.4,

Readers are requested to send the necegsary
pestage for resly..

would be well advised to obtain permission
of the patenteces to use the patcnts before '
gl THE IDEAL HOME

A. J. N. (Horachurch) asks for a eriticism of : EXHBITION"
a four-valve set.
b ',t['hc‘ dll'tgru.}(lill is ]“bto(t)h\, usiuf‘l c((lmvenltlona! type,

ut you sho 1ave o 001 mid. fixed condenser across - 13 e
;ﬁwh Xg\\‘neg‘uencyhtr(;xllstmtmext pr]mlary Your H ave yOll “Slied ﬂ]e I/V” ¢Z€SS

ament resistance should not get red hot. Do not ] ;?
use more than six volts for your low-tension supply, S{‘Ctl()ll Of ”’7" I d&ﬂ Hon ¢
and wind the resistances (have onefor cacl valve for Exbibilion ¢
prelteri;nci)ﬁmth tflu(;n o \rure‘L Try No. 22 Eureka, ’ < .
and about 6 or 7 feet of i ou should also have a ¢ . y
fixed ('onden;el;i?ctross 301{)1' t%)hmle OOItmId, and lf II()Z, do so al 0’:“’ and
ACross your -tension battery of about ‘02 mfd. don’t grealést ]
\I’Ve think you will find gxat a larger mlrlablel lcou- don’t nmss the :’“ﬂhs' R‘.de
denser across your secondary tuumg coil would he . T f ) o 2
hefégr;h ;l‘ry Ot(}l mfdi (!]llstt’z]l)d ot ‘0004 mid, You Treal Of th ye cll-» OL(rf Olly
state that your tuning is done by a variometer, though ol- c0il firms are exhibili
'innf show it as a gougﬁedlmtluct‘m(cle in tlhe diagram. well k’m‘_v'lﬁ s L‘U[g ‘ Xblbl'.lllg ?
{ it i3 & variometer the last-named condenser is not ° . / T DAVLE ’ - " {
needcdt alngl the two qat)lxlls (r«;tor land sta{%r}) shoulil be - a'_ld ltb(’ (ia’ l;ltJ;y ;:ji a‘b p (Htt;tlls
connected in series with each other, and the whole in ] ) -
series with the aerial and earth the connections to d,LSp ayea wi ol your a 8”;
the grid and filament of the first valve being taken tion from the monicht you enler
irom the top and bottom of the variometer windings. ; [-? bibiti

* * * the Exbibition.

“P. J. L. (Sutton).—Where do I apply for an And dow’i foigel lo visil
experimental licence ? " lai Wirele Dy

Write to the Secretary, G.P.0., Loadon, and ask ’ PO])[I ar WZ'( ess Sm”‘

" for a form for this licence, This must be filled in as

i

E.ALF. at the upper end is not so useful in producing
" a current as that in the lower part, although the in-

The Editor désires to direct the attention ;‘“C‘“l lt“;“““l‘_te is_the bamgl.] The ““dltf“t’}“ of thle

z 1wrizontal portion increases the-capaasity of the aeria

;]I/ehlz:/ Or,eflzld(t-;gntozthf; lfg_c:hélm;,[ u();z?n.;nu; hthalf - andincreases the effectiveness of the highest part
(4 @ gire 4 0. $ of the.aerial. If the horizontal is sloping downwards
paper is of « technical nature amd concerns  considerably, the effective height is again lowered,
the-most recent developments in the Radio  butifitis about level or sloping slightly upwards, the
world, somé of the arrangements and  ©ffective height of the aerial system is about equal to
spzmahtzes deseribed may be the subject of e actual lieight of the vertical wire.

Letters Patent, and the amateur and trader ..

directed, and returned to the secretary.

L] *® * f
E. N. (Mozelev).—\Which are the H. and
& W . : Y L
R. \{. P.f {Tufnell l;arl\(%. W _ha_t are tl:e which are the L.T. coanections to the V 24
Coilrﬁﬁi?t]:;;se z)’:g; f?jtaér?::ﬂI;gtgﬁlf’:g’gxet‘g; : type of valve, which has one connection at

¢ poten- .\ H “hich i

tiometer, ends of potentiometer are connected to each end and one each side ?  Which js_the
two dry’ cells in series—total about 33 to 4 voits, - plate and which the grid connection, gs thé
From ﬂ\te j“}l;;tici:l l:et:\gecn thel‘,so t'\::'okcells the con- one that I posses 30 h’af’l\eped that it ‘p-*
nection to tire phone terminals is taken, and from ¥
the other side of the phone terminals back to the difficult to follow the internal connections b
inductanes and earth.  The phones will thus he The two filament contacts are situated at fhe R
connected to the middle or neatral point of the extrene ends oi the valve, while the two side con ‘
batteries; and the middle- position of the potentm- are for the H.T., th' C(;lol.red Jne representing y(.
meter slider will be zero, movement to one side giving plate contact
a potential in one dll‘thlOll, and to the other side a A *,‘“’;
potential in the opposite direetion, {(Continucd on next page .) d

YOUR WIRELESS OUTFRT COMPLETE FOR £10 16@**'

Practical

Demonstrations
+ Daily, 5 to
- 380 pom, -

From the Actual Manufacl:urers.;

Deiivery “VICTOR RADIOPHONE OUTFIT No. I: !
- v Y
sf: gnclk ALL you reqiire for tistening to wireless music
and speech, comprising— ¥
(¢) THE VICTOR RADIOPHONE, fittel with vario- 3
moter tuner with bevelled ebonite 5(’(1}‘ engraved . ehonite
terminal beard showing method of conneetmg aerial, earth, #
H.T.and LT, batteries, grid leak and condenser, in. haxxdsomely +
polished mahogany case, including phones.- ke

(+) ACCESSORIES.—Marconi valve, 60-volt H. T battervs
4-volt accumulator, 4,000-ohms tekphonc:, 100 feet stranded
aerial wire.

sent by the Makers, with instructions and guarantee, packel}
in wonden case, for—

_ £10 16s, : -
IMPORTANT NOTICE, :

The “ Victor ” Outfit is complete with dll necessary accessoi 353« ¢
We should like to guard purchasers.against incomplete quetas
tions at what appear at first to be more favourable prices,

The apparatus has been approved by the G.P.O., and tha
price includes the Marconi Licence Royalty and Brifish Broad-
casting Royalty.

THE MEDICAL SUPPLY ASSOCIATION LTD., 167.185, Gray’s Inn Rd., LONDON, W.C.1.
The Largest X - Ray, Wireless, ‘and- Elegtro Med:gal Showrooms in the Britishh Empire



WIRELESS AGCESSORIES
withthe* HALL MARK”’
of QUALITY.

F_rerich “Brunet” Headphoneés
22/6 Postage od.
¢ Sidep” Headphones

French

21/- Postage 9d.
BRITISH HEADPHONES
14,000 ohms., Very Light. Beantifully Finished -
Stalloy Diaphragms. - Complete with  Cords,
Adjustable Earpieces.
19/6 rostaesu.
.VARIABLE CONDENSERS:
Capactty Parts Assembled for
Complete  Panel Mounting
001 .. .. 6/6 . .. 12/6
0075 .. .. -5/6& - ., .. 12)-
0005 .. ... 4/6 .. .. 10/
0003 .. PR 11 .. .. 8/~
0002 . . 23 . o 7=
0001 .. . 2= .. .. 6/=

Top and Bottom Drilled Ebonite
Plates, 1/3 extra, Vernier, 3,-
Intervalve Transformers, Ratio 3} to 1, finest -
manufacture .. 12/9;5to 1,14/~
Crystal Sets in Cabinets from 22/6 to £3 10s.
Aluminium Condenser Vanes, fixed and moving,
- 22/24 gauge - pair 1d
Spacers, true to *001. Smfdl doz. 2d hrrve doz. 3d
Ebonite Knobs, tapped 2 B, A, with brass nut—

1st quahn , 44d ; 2nd quality 3d
Aerial Wire, 7/22 hard drawn copper, in 100 ft.
lengths 2/9
Valve Legs, W vith nuts and \\a.shers 1d. mch H
doz. 9d
Two Coil Holders, “solid cbonite 6/9; mountedon
mahogany .. 49
Three Coil Holders, solid’ ebomte, wwith' lon"
arms to avoid capacity effects . PN 9/6
Ctystal Detectors, adjustable in owrs way 2/6
do. enclosed in glass case .. 6
l;ngraved Ivorine Scales, 0—180, round or
& gquare ends . 43d
Filament Resxstanees, extraordmnn \alue,
velvet action . /6, 3/6 and 5/6
* Switch Arms, complete “with knob, collar,
washers, bush nuts, ete. 1st qualltv 1/6;
2nd uahty 1/
YValve Holders, turned ebomte, complete with
nuts 2nd quality . 1/-
Crystal C’ups. Plain 1d.; one, t“o, or three

SCrew ..
Terminals complete with nut and washer 1 id .,2d 3d.
Basket Coils, set of 7 . 5/«
Contact Studs,  in. by } in., 4d. per doz., com-

ulp lete with nut and washer . doz 6d
Insulators, white egg, 3d.; green egg, ad.;

green shell .. ., .. each 4d

Stop ‘8d. qoz, each  1a
Valve Pms 1d. each with n\lt and W‘lShPl‘ each 1id
Brasglﬂuts, 2, 3 4, B.A. ,doz. 4d. ) and 6 B.A.

.. 3d
Ebonite Sheet, ) }, E (cut to any sxze) Ib. 4/6
Fixed Condengers, any capacity .. each 1/3
Grid Leak and Condensers Combined .. each 3/6
Slider Plunger, complete .. each 4d
Slider Rods, 12-in. or 13-in. % -m square brass,
drilled both ends . ad
Hertzite, 1/6, Bornite, Carbomndum Galena  4d
Screwed Brass Lengths, 12-in. 2 or 4 B.A. each  4d
Inductances, wound 22/24 enamelled wire, each
Leadmg-m Tubes (Ebonite) 6-in. 1/-, 9-in.
1/2, 12-in. each.
Orders under £2 kindly remit ample
postage. . Bulance refunded if excess sent
SEND FOR FREE CATALOQUE.

HALL’S
JPHONE: REGENT 1282
71a,Beak St., Regent St., London, W.1

Qur only Address. We have no Branches,

Hours: 8.30 a.m.to8p.m.; 1 p.m. Saturdays,
Between Piccadilly Circus and Oxford Circus
*Buses 3, 6, 12, 13, 15, 32, 51, 63, 69 and 88 pass

1/4

TRADE SUPPLIED
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.}

0. L. (Woking).—How does an aeroplane
earth its wireless ?

The engine, bracing wires, and all the other metal
parts of the machine are electrically connected,
and employed as a eapacity or balanecing earth in
most cases. In some other cases special wires are
stretehed hetween the fabric of the wings to serve
the same purpose. Thus the trailing wire—which is
let out from the machine like a fishing line, with a

2-1b. weight on the end of it to keep it more or less |

tautAthv aerial, and the capacity earth form, as it
were,
of hoth transmitting and receiving, just in the same
way as an ordinary amateur aerial with its direct
ground, water-pipe, or some such similar earth,

Does the height or direction in which an
aeroplane is flying affect its wireless results ? -

Owing to the fact that the trailing aerial wire
tends to adopt the form of an ““ L aerial, and its
consequential directional qualities, it is found that
transmission and reception is better when the
machine is flying towards its communicating station.
The higher that a machine flies, the greater seems
to be the range of wireless communication possible,
except where it is separated from the carth by low-
lying clouds or mist. When it is flying immediately
beneath these, the greatest ranges are obtainable,
This is, of course, caused by the reflecting properties
of moisture-laden atmosphere of the dense nature
of low and consequently heavy clouds.

Does not the vibration caused by the
engine and the bumping that seems to occur
when the aeroplane alights on the ground
tend to break valves which are supposed
to be so delicate ?

The instruments are mounted on strong -elastic

springs, in order that vibration should be absorbed
and not imparted to the valves. It must be added,

however, that in' spite of such precautions, the
life of the * aeroplane valve "’ is not a long one.
* * *
R. Y. T. (Nottingham).—Why does it

always seem necessary for me to remove
my earth wire before I can tune in 2 LO?
Would I not hear louder music from Marconi
House if T could tune it in while my carth
wire was connected to the set ?

Yes, you would obtain better results if you could
obtain a correct tuning without the necessity of
removing your carth wire, Possibly either your
tuning coil or aerial has too great a capacity value,
and will not permit the éfficient tuning down to the
shorter wave-lengths, If your aerial is, say, 60 or
more feet long, a single wire will suffice. Perhaps
you are employing a very long earth lead, in which
case the capacity and inductance due to it, apart
ifrom the question of resistance, would preclude
the eflicient reception of short wave-lengths, Try
placing a variable condenser in series with the
earth lead and the earth terminal on the set. This
will have the effect of reducing the capacity of the
open (aerial) circuit.

B3 %* *
“ CapacrTy ” (Croydon).—When construct-
ing condensers, does it matter whether the

plates are thick or only foils ? 1 mean, does
it impair the efficiency of the instrument or

“alter its offective capacity ?

No; as long as the material used is of a good
conductive nature, the thickness is immaterial, The
reason of this is because in a condenser You are

dealing with static electricity, which, of course,
rests on the surface of the plates.

8. E. D. (Thorpe Bay).—Why do not H.F.
transformers have iron cores in the same way
that L.F. transformers do ?

- Because the presence of an iron core would greatly
increase the inductance of the transformer. This
increase in inductance would cause a very great
increase in the impedance of the circuit, and this
would choke the high-frequency oscillations and

" prevent them gotting through to the grid of the

detecting value. In the case of the low-frequency
transformer, the large number of turns and the im-
pedance are necessary as they choke fany fhigh fre-
quency oscillations that are present, and also assist
in tight coupling between the primary and secondary
of the transformer, thus giving the maximum output,

{Continued on page 92.)

a huge ('onden&.er, and function for purposes

1923.

By JOHN SCOTT-TAGGART, F.Inst.P,
(Edifor of * Modern Wireless *’).

HE more you know about the
theory of Wireless and _the
better acquainted you get with

the “reasons why,” the better results
you’'ll get from your Set.

This new Book by the Editor of
Modern Wireless explains all those
difficult points which have often
puzzled you. Reaction, self-oscill-
ation, high-frequency amplification—
all these and many
other principles are ex-
plained fully by means
cf iintfresting diagrams
and clear wording.

Get a copy to-day— FProm all

b 4 Booksellers,
you'll need it often for or 28 pgsr‘
reference, free direct.

RadioPress (td

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT,STRAND. . W.C2.

SAVE MONEY
A 6-volt, 40-Amp., Battery

Recharged for fourpence.
AT HOME. -
OUTFITS FROM 30/-

W, WOOLHOUSE, SHAY LANE, HALIFAX,

_HEADPHONES--Special Lines-

GENUL BRU’NET 25/- Add postaac
B.B.C. FL DERAI. 25 /- lease,
B.B.C. F 21

B.BE.C. BRO WN'S !‘ea.therwelght ...... 30/-
B.B.C. STER ING Featherweight 2 /=
Best HERTZIY Crystal Detectors,

7-Stranded Aerial Wu‘e 100 feet ......2/9

RADIO I\*QTRUML\ITS Crysf.al Set ‘Com-

plete, £4 ed. LOWS SUPEB.
crystal Set Complete, £4.15

WORTHAMBLAKE & Co,, Wultham Cross.

LOOK!

We have phones at 21 /= and
25/« in stock, also
B.B.C. Crystal Sets at £2-2.0
Information and expert advice
freely given to callers.

Tllustrated Catalogue, including
List of Stations, Post Free, 6d,

EONS & e

(Next  Daily Express* Offices.)
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RADIAX

WE_SATISFY YOU

A Handsome Oak Cabinet

such as screws, connecting wire
.covering are prov1ded

PHONES

Bargains in Phones. Remit now
if you want them.

4,000 chms . pr. 22/6
2,100 ochms, extra sensitive  25/=
Single phones with cord and
" handle, for Ladies,
*. 2,000 ohms . 10,6
A few enly low 1esx>tance phones

for use with transformer, per-
* {ect single instruments. 5/6

is included,
Ebonite Panel is ready drilled, and every detail
and insulated

THIS SIGN GUARANTEES

Greatest Radio Value

and certain Satisfaction.

E hclp vou to build your Set from Radiax Components——each
designed to form part of a highly efficient machine. Each Set
of Radiax Parts is complete, and can be quickly built up into

a unit which is highly professional in its style, quality and efficiency.

the The sizes are liberal, and a complete set of
Radiax Units forms an installation of which the

experimenter may be proud.

CONDENSERS. We are Manufacturers.
" R Set of parts with
Cin {Q‘"” of Faﬁ?h Assembled pol. oak case, { The same
stze. For pl‘mf t“*‘ for panel. {chonite dial, etc.} assembled.
end prates. complete,

L0012 86 13/6 10/6 226

001" 7,6 11/6 14/6 18/9

L0035 5/6 86 1 12/6 15,6

.003 4/6 7/6 11/6 14/6
Vernier 3/3 4/6 9/ 10/6

Cendensers, fixed to 001 1"6 Cnil Holders, 2-way 5/6

Cver 061
Condenser and Crid Leak
combine:d ..

3-wav, allebonitz 13 6
Celmlaid Labels, (()II(]L']NCI
29 . Telephone Rmc’,auce &e. 2d.
Cuails, Honrveowb Ig nic Cabinets, H:md\ome Pohshed
from ., .. .. 5/-ta10,6 (ak, ' x5 x5
—\ variety of sizes in stock.

63

The whele range of Kadin Components and Stud Receivers is m:mufa@tuud or
stocked by RADIAX LTD, Business hours g to 7; Sats,, 1 0’c,  Call or send
stamp for lists.

RADIAX LTD.,

4, PERCY STREET, LONDON, W.1.
'Phone : Museum 490. (Between Rathlhone Place & Tottenham Court Rd.)

RADIAX DETECTOR UNIT

A Commencing Set.

Unit 1 Detector Set .. ., 21/

»» 2 L.F. Amplifier . 38/8
2" Coil Holder . . 49
.0075 Variable Condenser 13/6

© Valves Extra.
The above provides the miost efficient possi-
Lle 2-Valve Set at an exceedingly low
price and includes the use of reactance,

A splendid
54-volt DRY
BATTERY

Complete in

case with
terminals,
10/- cach.

LOUD SPEAKERS

The Radiax Challenge. An efficient
well-looking and modest priced
instrument e s 32/6
The Duplex. Comprising 2 1ecexvers
and much better tone is obtained
than when one diaphragm is over-
loaded or increased in size.. 50/=

L O R R R IR RS R I R R R T

—— WIRELESS

T Eutisiniinsiinstd st o NISH G

Head 'Phones {rom 18/6 per pair.
Leading-in Tubes, 1'-, 1/3, 1/8 each.

Valve Holders,

1/~ and 1/3 each.

Switch Arms, 1/- and 1/3 cach,
Egg Insulator;, white, 3d. each,

C. OLIVER

Pocket Crystal Set, 17/6 cach.,

Inter-Valve Transforincrs, ratio §~—v.
Filament Resistances.

1-Volt Ratteries 4d.

Wireless Batteries in stock

Trade]

Finest Manufacture, 14/6 each.
Exttao:dmary value.
Slider Plunger, complete, 4d. ca., 3/8 doz.
Acrial ere 7/22 hard drawn copper, in 100 {t. lengths, 2,8
each. 3'6 vor dozen,
Crystal Detectors, 1/6, 2 3 and 2/8 cach,
16-volt, 36 ¢
We have just receiv, ed large qua umty of Ebonite in all sizes.
We Have a Large Stock of MULLARD and EDISWAN VALVES,
CRYSTAL SETS, Stamped B,B.C.. 36/6 each
THE 'HOUSE FOR EVeRYTHING ELECTRICAL,

WHOLESALE AND RETAIL

2/6 per dozen,

207,

Velvet action, 2/-, 2 6 ea.
Hertzite, /-, 1,3, 1/6

also all voltages in Ever Ready
36-volt 8 8 ea,. 66-velt 15/-ea.

(Supplied

13,

L. APPLE, LTD., Electrical Engineers,

BREWER STREET, REQENT STREET,
£20321313 1533 R22910

PANELS, 6" x

(Any size cut)

LONDON, WwW.1

207, ALTMORE AVENUE |
EAST HAM, LONDON, E.

EBONITE

1#"
sr/x t

LEAD-IN TUBING, 1" x}

S.nd Stemp for Ou- L'st

2/8 each

xg" .. -/6 each
.. .. 1/3 each
.« . .. =/b each

ALL WIRELESS
PARTS in STOCK

POST ORDERS BY RETURN
CASH WITH ORDER

POSTAGE &  PACKING EXTRA \

- ACGUMULATORS A CONDENSER DIAI.S..
SPEC] AL OFFER KNOBS, 2 BA bushed
AT REDUCED PRICES. Sneelahtles “
Ignition Act. A.H. ——————
No. Voltage. uglﬁxiﬁi ( atmutv Price ACCUMULA-
R S R
I . . . 12 WIRELESS
RT3 RUE | acoesonnm
E.P.R. 150 .. 2 g0..- 30 .- 226 | yOLTMETERS.
ACCUMULATORS| 1310 11 & . 20 . 10 i8/9 Complete in
TLHAVE | 1420.. 6 .. 40 .. 20 27,6 plush-lined
REPOTICION anl 1430 11 6 11 60 . 3 339 case, very
Calls Guaranteed, ] 1310 - ¢ Carrxasgg e‘((rg, € reliable,
Accumulat>rs RICHFORD & Co cte., ete,
(onareed om | 153, FLEET ST., LONDON. E.C.4. 6/11 i
day and night. Telephone : Holborn 5126. Estab. 1876, Post‘age 6d. \ ]
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HULLO! HULLO!

Look at our Prices and Compare with our
Competitors ! .

e lmpetisors | -
WE SPECIALIZE IN

VARIABLE CONDENSERS

Photograph of one of our *0002 Type.

We consider that our conﬂe’nser is
the very Lest on the market
Note our Special Features:
1. EBONITE DIAL,0-180,and Xnoh (mnch
supcnm (o Brass Poinler and 1vorine Scale),
BONI CIRCULAR T laﬁlc}
drilled

" Bottom End ates, accurately
includ-

1
for asscmbling and panol lnountlng,

ms (‘cnllo bush and nub.
NUOUS CONTACT COIL CON-

N CTI and nut,
I!verythlnﬁ ready to_ assemble, to-
gether wit El)omte Knob, all the

necessary aluminium vanes (fixed and

moving), spacers, spindles, - nuts,
washers, etc ‘Assembled
Unassembled Complelo
Parls of panel
N above includ- mounnn
ing knob but incl, knob,
No. of wilhoutdial& dial, ‘and
('nsacily. Plates. cndplates  end plates.
i) 57 6/3 12/6
00075 43 5/3 11/€
10005 29 a3 10/- “
.0003 19 2/9 7/6
0002 13 2/3 6/6
.0001 2/« 5/9
VERNIER 3 1/9 5/3

If Ivorine Scale and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the
. Assembled Condenser prices.
Packmg and Postage, 1/- per setj 2 sets, 13}
3 sets 1/6.
I‘ull details how to erect enclosed with
each unassembled ‘Set.

——— e,
To and Bottom Ebonite Ciroular End

late: 1/6 per pair. By .post 1/
NOTI« -Str'te whether reguired Bottom anu
Circle or_Hulf-circle, qs_shown in phot .
Ebonite Dial. 0-180. Best quality. Bored

in centre By .post, 8.
a.nd Knob com-

1{9 By post.

Eboune qu?ib Tapped 2 ﬁA 43d. each.

t
Eb onite Yalve Bolders.(best quallty) com-
- plete with 8 mlta 1/3 e 168
Superior Fixed Con ensers
01, .002, 113 each. By posb 1(8 Above
1002-.006, 1/6

each. By post
A »

Laminated = Switch rms, with Knob.
{best quality), 2/- each. By post 2/6.
Filament Resistances, Inc. ob, FIRST

QUALITY, 3/0 each. By pot i8
Aerial Wire, 7/22 Dbare copper stranded.
Price per 1(50 feet, 3/-. By pos [
Brunet Headphones, 4,000 ohms 25/-
pair (complete}. By post 26/
Basket Coils. Range 300 to 3,000 metres
Per set of 7, 4/3. By post 479,
COI. U ED Shleesvmg, 1y m/m, 6d. a
ard. By
I.ARG!: STOCK OF 7Vanes, Spacer
Washers, Brass Washers, Nuts, Rods,
Terminals Valve Legs,

Ebonite Sheets, etc., at current prices.
SPECIAL ATTENTION GIVEN
TO MAIL ORDERS.

All Goods Despatelied by Return.
Subject to Seven Days’ Approval or
Money Returned.

SEE OUR_SHOW WINDOW—
39, Great Windmill Street, W.1

Whiteside, Bloomfield & co. Lta.
1 &2, Ham Yard, Great Windmill
_St.,Pmcadtllndrcus,l.ondon,W 1,

" Open 8 to 8 lephone : Regent 3749.
(Two minutes Piccuadilly Circus.)

Trade Enquiries Invited.

=]
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 90.)

E. X. R. (Wembley).—Why is it that my
set will work quite well without any H.T.
applied to it? Itis a single valve set, and I
am able to take off the H.T. battery, short the
H.T. terminals, and still hear 2 L O quite well.

Your valve is acting in the manner of a two elec-
trode Fleming valve rectifier, and merely rendering
the received energy uni-directional. In the cireum-
stanees you should obtain much better results with
the H.T\ battery in circuit, If you are not, then there
must be some slight fanlt in the cireuit.

Lo £ T

“ErectroN ' (Glasgow).—I find that I get
better results when Y disconnect the grid leak.
Why is this? Is there any veason why 1
should not leave the grid leak disconnected if
results are good ?

No reason at all. - Doubtless vour grid condenser
iz “ leaky.” That means to say that probably the in-
sulation resistance between the two terminals is
somewhere around the order of grid leak resistance—
i.e,, two or three megohms,

L *

“PuoNes ”  {Warminster).—I have two
pairs of tclephones of similar make, one pair
of which will work all right by itself but the
other won't. If T place them in parallel they
both work, but if T place them in series neither
pair will work. What is the cause of this

»

" peculiar behaviour ?

No doubt there is a broken or imperfect connection
in one of the earpieces, or the leads of the pair that
will not function alone. Therefore, it is obvious that
when placed in series, this bad connection would
prevent the current, from flowing through the other
pair of telephones as well, When, however, the two
pairs are placed in parallel, the pair that are OK
would functior and allow a free path—more or less—
for the current, and would induce or allow o slight
diversion of current into the faulty pair. This would
be quite sufficient in the case of high resistance
’phones to enable them to reproduce -swnalq more or
less inefficiently.

* ® *

“TrADER” (Brighton).—Is any licence or
special permit required to make wireless ap-
paratus ?

No, not: if the artieles manufactured do not infringe

existing patents. In this case licence for manufacture
must be cbtained from the patentees,

& * &

“ QuERY ” (Sheffield) asks for a eriticism of
his two-valve, tuned anode circuit, contain-
ing one H.F. valve and one detector.

Your eircuit is fairly correct, but you will need
to have the grid leak connected from the grid to
the earthed filament, and the grid condenser in
series between the plate of the H.F. valve and the
grid of the-detector. You will find that a "0002 or
‘0003 mfd. variable condenser will be most- suitable
across the anode coil ; we do not think a 0005 or
larger would be at all satisfactory., You can use
variometer tuning for the anode if you wish, but the
tuning will be very critical. Why not let the reaction
coil couple with the anode coil, having each of the
bagket type ? This would then obviate the risk of
causing interference,

(Continued on page 94.)

WIRELESS INVENTORS
Patents and-Trade Marks. Advice Hand-book
and Cons, free.—B, T. KING, Regd. Patent
Agent (G.B. & U.8.A.), 146a, Queen Victoria
§t., E.C.4, ’Phone: Cmtnl 682. 36 yrs. refs.

Phone: Hop” 239() after 6 p.m , New Cross 1074_

NO WAITING

OUR MAIL ORDER
DEPT. IS NOW IN
FULL SWING.

Write for Catalogue
just published, FREE,

GRIFFIN WIRELESS SUPPLIES Co.,

80, Newington Cé;useWay, London,
I A P e,
ACCUMULATOR
CHARGING SERVICE.
ACCUMULATORS COLLECTED, RE-
CHARGED, and DELIVERED WITHIN

FIVE MILES’ RADIUS,

Inclusive prices as follows :—

4-volt 40 amp, hour .. .. o 1/9
4-volt 60 N .. . oo 2/=
4-volt 8¢ ' .. . .. 2]

6-volt 40 ) . .. oo 2/
6-volt 60 . . 2/3
6-volt 80 2/6

S. FRINCE, Malt Street, "01d Kent Road S.E.1.

ver 20 years' experience.)

WIRELESS ENGINEER offers services as con-
sultant to amateurs constructing or purchasing
receiving sets for small fee. Would also
undertake constructional and repair work.
SLADEN, 16, Denbigh Street,Victoria, London, 8. W.1.

WIRELESS MASTS,

91t,, 298/6; 35 tt., 35/-; 45 1t., 45/-: 50 £, 500 |
Complete with necessary Iron Fittings, Stay
Lugs, etc. for IMMEDIATE ERECTION.
Will save you endless trouble. Don’t be
misled by offers of odd, unpainted, or in-
ferior thin stcel poles without f!ttmgs
Pamboo Spreaders, Guy Wires. Btrainers.
- ActualManufacturers: [List, particulars, 3d.

] THE AMATEUR WIRELESS SERVICE,

Dept. 7 P W.. 33, Elms Road, Aldershot. A

kb

YOUR SET IS ONLY AS
QOOD AS ITS CRYSTAL

ETHERITE

Crystals will give you
clear and Ioud apeech

ZINCITE & BORNITE ’ e 1
ZINCITE & COPPER PYRITES . 1/-
SILICO. N e el .o 4.
GALEN ... 4d

ETHERITE (SI’ECIAL) .. 1/-
Any of above mounted in cups 6d.extra pel crystal
Dealers write for special prices
ETHER Ltd., Halford St., Smethwick

RADIO PHONE RECEIVING.

A PRACTICAL BOOK TOR EVERYBODY,
Edited by
9/-net. ERICH HAUSMANN. 9/~ net,

Nine prominent authorities present the
" latest” information on the radio phone in
an extremely simple and understandable
manner. As a guide to the proper selec-
tion of apparatus, as well asto the theory
and practice of réceiving messages of
varying wave-lengths, and transmitting,
it will prove of great value to both
amateur and technical readers.

CONSTABLE AND COMPANY, LTD,,
10 and 12, Orange Strest, London, w.C. 2

AGGUMULATORS HT BATTERIES,
" VALVES.

NEW AND QUARANTEED.
4.Volt, 25-Amp., Celluloid, .11/3. Postage 1/~

4-Volt 40- Amp 17/6 G‘Volb 40-Amp. 25/6
4, 60 ,, 21/ 6 60 -, 31/-
4 80 |, 27/- 6 80 ,, 36/~
4 ,, 100 ,, 33/-}16 , 100 , 45/«
i’ackmg 1/6 extra. i’nckmg 2/- extra.
MULLARD ORA VALVES ,.15/-, Postage 6d.
MARCONI “ R ” VALVES | .17/6, Postage 6d.,

36-V., H.T. Battery, Hellesden,

with Plugs 8/6. Posfage 1/-
-V. H.T. Battery, Hellesden
with Plugs .e 14/-, Postage 1/-

Cash with order. Goods despatched per return.

. LOWKE & SONS,LTD., Northampton,

LUNGH HOUR RAMBLE

STROLL ROUND TO

SPENCER’S STORES,

4.5, MASON'S AVENUE

BASINGHALL STREET

: ¢ LONDON, EC. : :
CHEAPEST HOUSE 1IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.
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“ LISSEN * ANODE

fying component

distant stations,

possible. Has a
Switch all
complete. Can
be fixedin two
minutes. Only one
hole to be drilled in
panel, and two sol-
dered’ connections
made to tinned tags
provided. In two
ranges, One gives
maximum efficiency
on Broadcasting
band  of wave-
lengths, 1350 to 6oo
metres, 6 tappings,
complete with mul-

i, 27 /6
32/6

Provisionally

The other covers 150 to 10,000 metres,
10 tappings, and multiple sw)tch
Only thing of its kind on the market.

piotected.  Saves hours of work, Sent ant with wiriny
diagram and simple instructions. SELF-TUNED
N . NEEDS NO

CGNDENSER.

“ LISSEN"
MULTIPLE TELEPHONE BOARD

That illustrated takes four pairs of telephones in series,
with switch to cut in and out any desired number
up to the limit of board, A useful accessory to any
cquipment. Beautxfully made and finished. Has tha
usual smooth, wiping contact always as- 25 /,
sociated with * Lisscn ” switches, Price

' @ROVISIONAL PATENT)
Use this Radio- Frequency Ampli-
range of your set,
nates static and other disturbances.
Strengthens weak signals, brings

door aerial where

REACTANCE

to increase the
Largely  elimi-

in
Allows use oi in-
otherwise not
“ Lissen™ Rotary

COM

»
T

“LISSEN"” ROTARY SWITCH
(PROVISIONAL PATENT)

An 18 -pbint switch in one unit, with knob and
engraved dial, Mounted by dnllma only ons
hole to take threaded shaft bushmg Smooth
wiping contact. Tinned soldering tags fixed
1o make soldering simple. Does away with
drilling, contact studs, nuts, washers, makes
assembling absurdly easy, A boon to makers,
end amateurs in a hurry to get a 10/
set going. Price

it

Note new works address:

LISSEN

COMPANY,

WOODGER ROAD., GOLDHAWK ROAD,
SHEPHERD'S BUSH, LONDON, W.12.

PONENTS
WELL THOUGHT OUT—
THEN WELL MADE

If your dealer does not stock,
direct. ‘

sznd
No extra charge for postage.

“LISSEN” LOW-.FREQUENCY

INTERVALVE TRANSFORMER
Type T2

Ratio 4 to 1. It is entirely distortionless, A
scientific insirument in every way. Tested
between winding and winding and frams at
1,000 volts, The design and heavy windings
completely eliminates any possibility of break-
down, Gives great amplification 25/_
with perfect purity of tone. Price

in ver,
enable
atiractive prices.

We al-
ways hold Jarge
stocks of every-
thing electricat.

VALUE

mllllﬂmlllllllIHIﬂIHIIHIHI“HHIIUHIHHE

ONLY by manufacturing these
Wireless Accessories and Seta

large quantities are we
to offer ti

Crystal Detectors.
2/4 each. Assembled on Ebonite

them at such
Post, free

and finely finished. Remark. "
Complete Sets of Parts for ablo valug mmme_sG Approvedd by ‘Safs"c‘
makin Vaﬂable condbelnsax;)sd Plxed ca.p:.ci8¥ %ondeéser:, Master-General, and stampe:
Everyﬁhmg ready to assemble, & erye cien! Including
1 llowip, Accurate Post free 1/2 2 g 9.
3"1"‘,*‘,,‘:22,‘,';‘3, o% ]tg;‘,u:né‘; M°g"“§v v%neg, Sr&lngf )rr%nchhf Keazzi lgonas Pr.ce, Royalty, only £4.9-6
d  Simal acer ashers, oitble) . ost free, pair
gggfﬁe g:um-e s mdlep(ucrewed ends, ilameut Rheostats, for 1 STAMP FOR LIST
2 B.A S o B!fl )Nutls:. aimli‘ sa,ﬁr%VaAlves. P%spt‘g;ede‘hz/slan
.},~ Pointe s, value, . .
E?cr:!?, T::};ﬁ;!aluf Busheg, s;)rmg Post free, 1/6. Write or call at TKE ENSIGN BAB!O 00.,
Coil " Waghers, Besc Quality Knol The BE L. GRAYI 15, Strand, London, W.C.2
brics for Gomplete & 6. | i Winn St vomANYG, ot o CLartns Cones Station,
1 te Sets, 2 7/8. oad, ctor i y ;
. Frico for Complete Sets, 2/3 to Telophone Victorotia, (Next lo CLaring Cross Station.)

IIIIIIIIIIHIIIIIIIIIIHNIHIIllllllill-lh.

Add this low Frequency
Amplifying unit to your
Crystal or Valve set.
will give you about five
hundred per cent. increased
_signal strength,
MADE OF BEST MATERIALS.

Can be connected to any wt in two

It

ELIMINATE DISTORTION

DUE TO CONDENSER

PERFECT TONE RECEPTION &y usins

| “IGRANIC"”
GIMBAL MOUNTED HONEYGOMB COILS with GIMBOLDER TUNING STANDS

(WRITE FOR LEAFLETS Z11)
See Qur Stand No. 9 (New Hell Gallery} {deal Home Exhibition.

ACTION, and secure

Gimbold-r Tuning Stand
(Pafent applied for)

MANCHESTER

GLASGOW

BRADFORD ELEC c

Works

[GRANIC

147 Queen Victoria St.,, LONDON
Elstow Road, BEDFORD

BIRMINGHAM
NEWCASTLE

. L .
Co. Ltd CARDIFF
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“ “RADIOTORIAL " mromreimiv ormine
QUESTIONS AND ANSWERS. | ELECTRADIX RADIOS
(Confinued from page 92.) ’ ’ Immedlate . Delivery
~ from our Huge Stocks.

H. A. D. (London, F.C.).—Why is it that | Everything from a Recerder to an
H.I% transformers are always wound with Earth Clip.
very fine wire, whereas resistance is supposed
to be detrimental to efficient working

The best equipped City depot.

The reason why H.F. transformers are wound COME AND SEE US.
with fine wire and thus given some fair resistance, Coloni isf . left
is in order that they should possess just a slight ten- 9, Co oma! AV?nue is first opening on left
110;1161\' to ape{iodicity. This means to say that there in the Minories, near Aldgate Station,
will be a certain amount of choking, although very 1 15 i .

hud Sll{lf]lll, whicl‘l will cause the H.F. circuit to provide l\Ietropo,ltan Ra;lwvay Tel
rather rough tuning, It is not advisable to in- el. !
troduce the extremely fine tuning possessed by a LESL]E DIXON & Co' Avenue 4166,
rac Ica I re ess t}med anode circuit, for instance, wher.e rather faint 9. Colonia! Avenue London, E. 1.

sizuals and not a great amount of wireless skill is
available.

) = GRYSTALS ==
RADIOFAN (Bristol).—Instead of em-
i ing < i fen i Are you satisfied that you are getting the best results

ploying a single crystal which has even at its
y v from your set? A poor crystal will mar a good con-

John Scott-Taggart, I‘ Inst, P, Editer of bes,t a very great I:eSiStance’ if four or five cert, To safeguard yourself, buy the ‘- AMAXITE *

Mcd:rnWireless. crystals were placed in parallel, surely a greater crystal which has been tested and proved to possess

- . . . current would he available to flow through the highest degree of sensitivity and efficiency in

I' you arc thinking of building vour  the phones ? Wircless Telephony, Price 2/, post free. Only
o . N obtainable by post from—

own Set, or of improving vour At first it wonld appear that such would be the
! p 9 - case, but unt’ortunételv it is not so. Now, ;he funé- THE AMAX CRYSTAL CO.

prcsentf Oil?’ then you must have a tion oft a (l'lt'yiml gete%-lor ;f\ to rectify an oscillating (Dept. H) .
o) 3% 3 v . eurreh does this by offering a large resistance in . A
py of this new Book one direetion and a smaller in the other. For example, Red Lion House, Red Lion Court, Fleet St., E.C.4,
Start with a good Clircuit—a practicable these 10:1'-t(mmst mlWhIt bcl 100, OOOlandt]O O(lJ() ohms, Write for Price List of all crystals
— . 1 save perhaine - is not absolutcly a unidirectional current B =
:)I:‘ele(‘il“]:}il‘g Oll'llb‘cllll[rl save perhaps hours of A TS 8, liut :tm illtt"lll.ltlﬂ" cuglrent to nl certain =
HetCsedly  1d . and very glea extent stronger in the one direction —— - N —
A description of every Cireuit is given than the other. As there is a resistance of 10,000 L’LAbS COVERS
n > Sth tepical Cond o T R N ohms in one direction and 100,000 in the other, we for Detectors
together with - typiea onucti=er and. he- can say that there will he 10 times the current flow
sistance  Valuoes. Renmember thar every in the former direction. Now, if we place another We guarantec every tube to be cut dead square,
Cireuit has Dbeen actually  tested aud its similar detector in parallel with'the original detector, exactly the same in length, and not exceeding
iciency -anteed : the result. will be that the resistance in cach direction 1mm,. variation in diameter. : Send for price list to
cliiciency  guarantted. will be halved—i.e., 5,000 and 50,000 ohms—so that J. E. Poulten & Son
Contents—-—————— —_— yvou sce the resultant current flow will still be only ™ * ' SUTL
10 times stronger in the one direction than the - 31, Meredith St., Clerkenwell, London, E.C.1.
| Crystal  Detector  Circuits. ' other, and although more might flow in the easier Est. 1854. i
i Ringle - Vulve Circuits, 1w. I ;}iroctinn, ttllu\:o will, on1 the othchhan(l, be more
Valve Circuits, Three - Valve owing in the opposing direction. Thus you will see - - ey
| Ci[l‘cu(it,z, Four - Valve Circuits, ! 2 6 that no real advantage results in the employment of GREATEST "POSSIBLE VALUE IN
| and  Five - Valve Cireuits, more than one crystal detector on the one set, VALVE AND CRYSTAL RECEIVERS
Local Oscillators for Heterc- AND ACCESSORIES.
| dyne reception of C.W. Valve | ]fg?m ﬁ”r # # #* N Complete Installations.
I . Sooksellers MAINTENANGE TECHNICAL ADVICE, ETG
A l(rl‘,l("l:['?_'mr and - Radinphone or 2 2 tl’,DO_\* T. C. (Radlett).—T have one of the Siemens-. VALVE SETS........irom £3 10
L_ e direct.  Halske valves, but cannot obtain any good CRX%'IA%b,EI}: . o lglz 0 0
TTeTmETT T T - results out of it. Why is this ? - OF L rice LAst please apply o=
Probably you arc ﬂpegtiu" a hard valve to detect R. LAWLER (late Marconi Co')’
as efliciently as a soft one. When buying this ty pe 1, Ivydalo Rd., Nuohead, London, S. E'15

of valve vou should endeavour to get a “voft ome if
you wish to use it as a deteetor, femembering at the

e, e e, i e i e ACCUMULATO R s

variety of these valves will give good results as Stoektaklng. Exceptlonal Offer.

amplifiers if you use about 80 volts or so on the

RadioPress [td

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

"DEVEREUX COURT,STRAND.W.C2.

w?;éitésasnd Bs‘f-?ai-cgea 'l-.-é%surﬁe Wé’é‘o?\‘.’f-rg plate, and about 4 volts on the filament. B'Eé':t llxii‘::xs(l:\ellul;ﬂf é:::::;l:et:rs'
CONTAINERS (Special Valve Type). * 4 volts ' 60 amps. 19/6  (usual 33/6)
No danger from fire. No risk of being cut off, - . . 4, » 24/~ » 42
4V 48AH 6 3/8x3 7/8x8 12 £2 2 6 E. B. (Wanstead).—What is the best all- a ., w  27/6 » 48/6
ggﬁiik :ratri wlllth strap handie y- round insulating material for both indoor g » 08 »  29/8 » 533
illing and charging - - - . apart fr ; ! .
GV4SAH 6 38x5ix8; - - £3 5 0 ftnd ouPdoor_ wor)rlx, apart from ebonite, which Gin’ ‘eak box)” . 58/6 » 110/
gleﬁak easedwxltlh sirap handle - - g//’s 18 50 expensive ! Approval willingly. Carriage extra.
- ing and charging - A good, hard, dry wood well baked in paraffin Taa
HEADLAND & KNIGHT, Battery Specialisis Wax. : H SMYTH Ltd 53,M st., W.C
Trade supplicd.] 4, Gb. Marlborough Street, W. L. : . * g &= ey 53,Museum St., W.C-1.
F (Continued on page 96.)

== British make throughout,
'BRITISH CENTRAL ELECTRICAL CO., I.TD.,
6 & 8, ROSEBERY AVENUE, LONDON, E.CC.l.

WALTERS & CO.,
29, Alcester Road South, BIRMINGHAM.

THE CHEAPEST u -
2 .VALVE SCT - +E . . :
£9.0-0, complete with HEAD- m ¢¢ 3 18 -
PHONES, ALCUMULA TOR Ete, ™ o
B.1B.C. surcharge extra £3-0-0 " .
INTERVALVZE 5

TRANSFORMERS = LOUD SPEAKER =

\ Cash returned if not satisfactory g - will add groatly to vour Wircless plea-
, £ = 0/- each. - surc. Satisficd users say it is the best. L
21/6 = : - £6 25. 6d. 4000 ohms. .
) = £60 0 120 , -
Complete ‘m ) o FREE .
PHONBS @  CRYSTAL SETS, V'LV SETS, .

4,000 m PHONES. ALRIALS. AND ALL
oluns ACCE.SORI &,  FIRST GRADE o
’ B - ONLY. WRITE REQUIREMENTS -
u ™
- "
- -
L n

[y
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STOCKS "' STOCKS’

[ %% | We have a Competent Dispatch Department and Ample Stocks [T measr]

AC CUMULK’I‘ORS. COIL HOLDERS, on ebonite, GRID-LEAK AND (,O\DE\T- SWITCH ARMS, laminated i
ACCUMULATORS, 4 40 . . 19/11 mahogany base, t\v0ew_ay o 46 SERS combined . 36 blades, complete .. 1/6 and 1/«
. 4,60 . .. 2711 — Three way, solid ebonite, with INSULATORS, egg, ‘2d. : ; reel EWITCHEb, S P.8.T., 1,6
. G 40 . .. 27/11 long arms. . .. 96 2d., mica, 3d sheet ; shell | 4d. P.D. T 2/- ; D.P.S. T 2/6;

6.60 35/11 COIL HOLDER. SOCKETD o1 I’\ISULATI‘\IG SLEEV ING, 1 D P.D 3/

BRITISH HEADPHONES 4000 CONDENSERS (fixed), any ca- mm,, 43d. vd. ; 1} mm., yd. .. B5&d. S(ALES l\orme engr‘wedO 180 41d,
ohms, light, very sensxme, pacity Ce el e e s 1‘3 IVSUL&]EDTAPL élh roll., od. - SCREWb countersunk cheese-
beautifully constructed, Else- CONTACT STUDS, complete INDUCTANCES, wound 22 74 head, and” round- headed, all
where, 35/- Postage, 1/. .. 25/- with nut and washer, } by 1, enamel wire, 17by 4. Postage 1/- 3/3 B.A. sizes, 1 in. and % in,

“ B.T.H.”Genuine French Head- doz, .. .. .. .. .. .. 6d. INTERV&L\E " LOW-FRE- 5d.; #in.and 1in. . doz. 9d,
phones, 4,000 ohms, Postage, CRYSTAL CONDENSERS, 1d. QUENCY TRANSFORMERS TABLETb earth, aerfal, phones
Y S - each ; 3 screw . each 3d. finest manufacture, ratio 1 to 1 . .each 2d,

Picard Headphones, 4,000 ohms. CRYSTAL DETFCTORS solid ) 12/9 ; ratio5tol. Postage,9d 14/6 ‘|- TERNIINALb, specla] large, w1th
Postage, 1/~ . . .. 22/6 brass on ebonite .. 2,6 KVOB\ with Brass nut insert, nut and washer, 13d.; W.0.. ~

All guaranteed phones double Ditto dnitproof in ghw case 46 2B.A. 4id. | © type, 2d.; te]ephone, 2d.,
earpieces, and complete with CRYSTAL CUPS, 1d. cach; 3 LEADIN(vI’\Y TUBE& obomte, pillar.. .. .. .. .. .. 2d.
cords. SCTEW 3d. with tormmals, 12 in.,, 1,4; TIN FOIL .. .. .. sheet  4d.

AERIAL WIRE, 7/22 copper, in CRY 5T~\LS Hertz1te,1 3 Zinc- 9in.,1:;2: 6in 1/- COPPER FOIL .. .. sheet 4d.
100 {t. lengths. Postage, 1/- .. 3/- ite, 9d.; (ialena, \1]1c011, LI('HTNIN(: -\RREBTERS ap- VALVE HOLDERS, turned, ebo-

ALUMINIUM VANES, 2"”4 Bornite, Pyrites, (lmILoprlte, proved ty 5/- nite, with nuts e ..1/3and 1/«
gatge . . .per doz. 6d. Carborundum .. .. ..caclr 3d. SLIDLR _-\‘\TD PLU ‘IGhR com- “.{ VALVEPINS .. .. ..each 1d.

BASKET COILS, 7in.set,. .. 5/- EBONITE DIALS,  engraved ) lete 4d. | VALVE SOCKETS .. ..each 1d.

BRASS NUTS, 2 to6 B, A 4ad. 0-180 e 178 5LID]<4R R()D\ }m Sq 121 in. doz. 9d.
daz. ; washers .. doz. . 2d. EARTH CLIPS, Copper .each 4d. or 13 in. drilled 4d. .| VALVE SOCKETS, with- shonl-

BR 88 ROD, screwed, 2 to 6 FILAMENT" REbIbTAN(‘E\ SOLDER, ALU\IINIU‘\I ashck 9d. der 1/-
B.ALL ml’ in, lengths .. each 4d. velvetaction .. 2/6 and 3’6 SPACER W ASHERS, small 24., W'\‘TDER PLL(: 3d.; 5 Wood s

BUZZERS. .. .. oo 3/6 RESISTANCE FORMERS each 1/~ large ve ee 4. ..doz 3d. Metal e s e .. 4d,

- COMPLETE COND:ENSE}R PKRT-. . -

Capacity Price  Assembled Capacity Price  Assembled | Capacity Price  Assembled |, Capacity Price  Assembled)
001 .. .. €/6 .. 12/6 0005 .. .. 46 .. 10,6 0002 .. .. 23 .. 6= l Vernfer . .. 1,9 .. 3/
00073 .. .. B/6 .. 12/« .0003 N 7/8 0001 s .. 2/~ 4,9 R

Kindly forward emple Postage. Balance fully refunded.
Drilled Circular Plates, not ends, 1/6 pair, Everything ready for assembling, Postage 1/- set extra,

4790 Regan, e STTOCK S°» Rogont 4790 Londor,
sooae,. 7, BEAR STREET, Leicester Sq., London, W. 1,

Dead opposite Daly’s Theatre, Cinema De Paris at corner, Leicester Square Tube,  Buses Nos. 1, 24, 24a, 29, 29a, 44, 48, etc., pass'by.” Charing Cross one minute,

e\ STEVENS'S

|/ win give you £50
AUCTION ROO‘V[S Ltd.

it T fail to produce over 7,000 testi-
Established 1760

monialy irom others I have helped to |
38, King St., Covent Garden, London, W.C.Z‘

A Suooessfu/ Career.
A Great Sale by Auction of

Yours to Success

Ex-Government Wireless Apparatus

including '

C. W. Mark Il 3-valve Amplifiers, Mark 111
Short Wave Tuners, B. Mark [I 2-valve Receiving
Sets, B. Mark I Z-valve Detector Amplifiers, 50
‘Watt Transmitting and Receiving Sets, 60 Watt
Transmitters, Loud Speakers, Wave Meters, -
Variable Condensers. :

We teach by POST

Most Modetate Charge
Payab!e Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune ?
aniur one of our FREE BGOKLETS on any-ol the following subjects :

Avxchitectaral Dr E Patt Maki

Building Comtr:::;::} Fosndry Work Salesmanshin Brown's Reed Type Telephones, 120, 1,500 and
Clerk.of Worky’ Duties” | Internal Comb. Engines} Sanitation 8, 000 ohms.

IB&nlqux Mu:u'lne Eaginesriag ghiplinddlhg“ i . o

Boller bntineering | Mathematies ™ Surveving & Levelling Buzzers, Voltmeters, 15 ft. Mast and a large
i Enctacering Mining ™= Telerapny & Tele quantity of Miscellaneous Wireless Apparatus.

C d Steel Mine S t Wireless Tel h . . ;

St | Moo Eovmecting | Spacit Coares o™ SPECIALLY CATALOGUED IN LOTS T0 * PPEAL T0 AMATEURS,
Electricity Naval Architecture Apprentices

WE SPECIALISE IN ALL EXAMS, WIRELESS, ELECTRICITY.
P.M.G., C.GI, AM.LEE.,, and B.C.D.

If you are pre}%anng for ang exanfl .ask our advice. All particulars free of charge
Parents should seek our advice for
their sons. If you are interested LADVICE F RE
in any of the subjects mentioned
above, write, naming the subject,
and we will send you our FREE
BOOKLET. Pleasestate your age.
‘Courses specially combined
“t> -meet all..requirements. -

Will be held at the above address on
WEDNESDAY, 14th MARCH, 1923

at 12.30 o’clock,

On view Monday afternoon, 12.30 to 5.30. Tuesday, 9.30 to-5.30, and on
Day of Sale from9.30t0 12. CATALOGUES FREE ON APPLICATION.

Telephone: Gerrard 1824. Telegrams: Auks, Rand, London.
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PORTLAND'S BRITISH

EBONITE

6, CHEAPSIDE, E.C.

" AND

32, Nerthampton Sgq., Clerkenwell

188, Blythe Read, Hammersmith
'Fhone - 4408 CLERKENWELL

“Portland’s A, 1. Dnllmv Mat,”
36in. X 18in. < }in.731bs. £16 3
¢ Post Cffice B Quallty Half Mat,”
35in. X Iz7gin: > fin .£110
35in, X 174in. > f5in. .. 180
¢« Mat by Sandblasting, »
241in. X 24in. > rin. 631bs. £110
Half sheets-—half price ,plus 1s. Postage and
Packing 1s.- 34. any weight.

ABOVE ARE TRADE PRICES,
Panels cut to anv size, edges dressed
3d. per square inch. T1 ade 13 per
cent. discount over £2.
TRADE. Buj now whilst | have them.
36in. lengths Leading-in Tube. 4d. perinch,
Pmtag( and Packing 18, any quanm\

- Stocks ready.
Mail Orders to: -

6. CHEAPSIDE, EC.

Aerial Wire, 100 fect e s 3 9
Inductance -

Lbonite, per inch .. +. 0 8

Isolo, perinch .. .. .. 0 3

Ebonite, 20 tappings .12 6
Crystals—

Anszite Granula (“AGr”) 1 9

Hertzite .. .. .. 1 6

Silicon . .. 04
Detectors doublc claw, rvh“

cased ., .. .. 4 6
Condensers, Fixed I)UblllLl 3 0

,» - variable (Parts) .oor 8 6
Brass Parts. (Better send sample

order and ask for price list.)

Tradeenquiries invited at all addresses
or from country awd abroud {n:—

6, CHEAPSIDE, E.C.

PHONES.

1 stock most niakes,” 19/6 to £2 10s.°

I advise 26 /- * Portland’s selection.”
L.F. TRANSFORMER.

“ The Portland”’ ... 14’6
(Trade should sec this tmu\fmmcr)

WIRES, BUZZERS, LOUD
SPEAKERS, PULLEYS, COILS,
MICA, TINFOIL, SLEEVING,

DRILLING, ENGRAVING.
If possible send small sample order.
) SETS.
B.B.C. CRYSTAL IN EBON-
ITE CASKET (Portland’s
make) .. .. .. .. £5'5'-

Parts = . .£1,12 -

B.B.C. 2-VALVE  AND
CRY STA\ L £10/10 -
Parts oo .. £330

JAMES PORTLAND

(MAIL ORDERS)
6, CHEAPSIDE,
‘LONDON; " E.C. -

to cover the v

(lotvctor

RADIOTORIAL
QUESTIONS & ANSWERS

(Continued from page 94.)

A. P. L. (Douglas).—When- connecting an
L.F. transformer and p‘mel to a eetectox,
does it matter whether thé primary of the
transformer comes kbetwecen the plate and
the H.T. battery, or between the H.T. battery
and earth ?

Not unless a further stage of L.F. amplification
is- contemplated, when it will he advisable to have
the primary of the L.T. transformer nearest to
the plate,

. * " *

L. M. (Bedford).——I believe I am right in
saying that using o mica dielectric a condenser
would have five times the capacity of one
of the same size using air. Does it always
work in direct 1ropoxt10n ?  Supposing 1
double the number of plates, does that
double the capacity ? If 1 double the distance

between the unlike plates, does that halve. .

the capacity, and so on ¥
Yes, you are uite correct on all those points.
* ® *
J. H. (Plumstead). I have made a vario-:
meter, using 26 gauge wire instead of 36. Will
this b“ detrlmental to the working of the

. instrument ?

No, provided you have suilicient turns of wire
ve-lengths xeqmw(l it will probably

improve matters,

.Using a_perikon (leto('tov how should the

batterics _and pOt(‘llt]Onlbt(’l be -conmected ? -

These are not neeessary if you use ‘that type of
* * *° ' '

K. R. (Radlett).—asks tor a criticism of
his four-valve set.

Since you are using one W.TF. \al\o and reaction
we wounkt advise the use ¢f the loosc- -coupled type
of tuner, using honeycomb coils and a. two-coil
holder. No, we would advise the reaction on the
tuned anode coil rather-than on thé secondary of
the acrial circnit.  You will find this type of reaction
is quite eflective and it eliminates praetically all
chance of causing interference. . We do not think you
will find.it satistaetory to work with one- filanier.t,
control for all the four valves, At least three controls
should be used, one for H‘F., one for the detector
and- orie for the two amplifiers.  The grid potential
control "potentiometer ix not necessary, though it is

(esirable if very fine tuning is to be aimed at and if

vou wish to got ‘the most ‘out of the set. Yes, the
(unru,l should act upon the grid of th(‘ H. F. valve,
kS 3

J. T. C. (Swindon).—Can I use three 2-volt
40-amp. accumulators connected in series for
the lighting of my valve filaments ?

Yes, these cells will act quite well.  No, vou do
not have to alter the connections when they are to
be charged, Xeep them in series all the time.

- S B ®
- 8. E. N. (Southampton).—Can a variometer
be used for an anode coil on an FHLF.
amplifier ?

Yes: this type of tunm" will be found to be quite
offeofi\o and the tuning will be very critical.  1f you
intend to use reaction (oup]vd to this varimmeter it
will be necessary to experiment a little before you
find suitaple valves for both coils.  Unless the reaction
coil is suitable there will probably be a great deal of
howling due to too tight a coupling.

THENEWTONIA WIRELESS FAGTORY

FOR ALL WIRELESS PARTS AT FACTORY PRICE3
13/15, WHITCOMB ST., W.C.2
Regent 5469 LONDON.

7= CRYSTAL SETSomma

Assembled ana unassembled,
And all componznt parts.
Write for illustmteq cataloguz. Poss frea, 8d.
VALVE PANELS ON THE UNIT SYSTEM
Unassembled

Simplz to build. Foll instructions sent with oach
set. -Ask for particulars.

-Pp. H, BOYS & CO.,
Electrical & Wireless Engineers,
187, GOSWELL ‘ROAD; LONDPON, E.C. 1.
Phone : Clerkenwe!l 4454:
m

Morel 10th, 1853,

I you want to learn the elementary
plmmples of Wireless, here are the two
Books you need. Bothare from the pen of John
Scott-Taggart, F.Inst.P., Editor of -Modern
Wireless, and a master in'the difficult art of ex-
plaining technical subjects lucidly and clearly.
Spend an hour with ihese two Beoks. You will
Jearn exactly how .speech and music is
transmitted by W:reless, and the kind of
Receiving Set you should have to pick it up.

Sold by all Boolksellers and Newsagents,

Wireless y Slmplnfnedl/

for all Wireless

POST FREE posr rree /1%°

PUBLISHERS OF AUTHORITATIVE WIRELESS LU Ys'znunz

DEVEREUX COURT STRAND.W.C2

VALVE AND CRYSTAL SEIS.

Telephones, and all Accessories for
amateurs at very reasonable prices.
Al orders by post promptly cxecuted,

H GREENFIELD, .
20, D’ Arblay Street, Oxford Street, London, W.1,
(Pkonz :  Regent 3072.)

HIGHEST QUALITLY
LOWEST PRICES AT ASHLEY'S

Send inquiriex; rock-bottom gquotations by return.
Money-back guarantee on everything. Crystat Ds.
tectors, British-made, 2/-. Crystal bets from
15/- .B.C. Crystal Set, Royalties paid, 2.400
nxctms 30 miles rvange for telephony; the best in
the market; with acrial and insllators, 47/6.
Parts of last- named, all cumplete, mm instruc-
tions_for assembling, 32/6 LEY IIEAD-
PHONES, Bntmh a,uﬁ lwttcl than the best French,
4 060 ohms, Carr. paid on 10/- or over.

J. & E. Ashley. 5 New Oxford St., London, W.C. 1

T0 WIRELESS EXPERIM:N(ERS, PATENT YOUR
INVENTIONS, :

They may prove very valuabte. Particulars and consnita.
tions free. BROWNE & CO., FPatent Agenix,
9, Warwick Court, Holborn, London, W.C.L, Eslabllshhl
1840. Telephone: (,hmvery 7547,

5,000 SOLD LaST WEEK
SINGLE HEADPHONES

3/3 EACH, POST PAID
6/- PAIR ” ”»

CANNOT BE REPEATED

VANN, 93, Horrs:y Rozd, London, N.

Beginners Guid: to W celess ———
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and, compiete valve
and crystal sets. Instructigns and diagrams
for a two-valve receiver are alone worth four
times cost of the book. 112 pages, price 13.,
post free_SAXON RADIO CO. (Dept. 14),
South Shore, Blackpool.

TO THE TRADE.
Ebonite—Copper Wire, Bare &
Covered-Aerials-S leevings, &c

Wireless Supplies: Prompt Delivery.

Canles- & ‘Electrical ‘Suppties, Mica House, Offord St.,
Caledonian Rd, Londom, N,). Telephonz : Noriit 805

Rr/Y
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54.

PANEL 55

A high grade 2-valve recciver
typical of this series.

AH L.T. and H.T. battcrics being
contained in the instrument case,
each set is easily portable, hand-
some in appearance and vet
readily accessible for inspection
purposes,

ARISTOPHONE

POPULAR WIRELESS WEEKLY,

ARISTOPHONE
CABINETS

A complete range of cabincts in all periods, crebodying the
highest grade g-valve reecivers aud the finest cabinet work.

Come and s2e the com plcte range of Elwell Wirdless,

IDEAL HOME _ ' STAND 39
EXHIBITION NEW HALL GALLERY,

March 13t to 24t

C F ELWELL

Craven HOUS e, K] ngsway. LOndOﬂ%CA

Coblexbiradioeng London
Western Union Code

Telephone: Regent 71007
R_.,..mz/wbcyli 3

woene Londan

ARISTOPHONE
PANEL 11A

A complete high grade crystal
receiver of the Panel Series.
Brown’s type “A” adjustable
supcrsenzitive Head Telephones
are supplied as a standard feature
and arc scl-contained in thecase.
Exceptionally fine results can be
obtaincd with this instrument.

i

)
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Haﬁdphone which has been specially
designed for ladies. It has no head band

to catch or tear the hair. Beautifully CRYSTOPHONE a
finished, very comlfortable’ to use and s e ek

wound to 4,000 ohms. .
HANDPHONE - - - -

lar.lus:\e of all taxes,

15/3 cach.

Postage 1/-

YOU ARE INVITED TO HEAR
THE B.B.C. CONCERT
ABSOLUTELY FREE

as received by

any evening from 56, 7-10 p.m.

Detailed instructions and demonstra-
#.1a tions gladly given without any
: obligation to purchiase.

By the special construction of the

LATTIKONE TUNER

an exclusive feature of every Crystophone,
signals are improved by

50?0 INCREASE in Strength 1

Read what a satisfied user says about the |

phony from Paris, Drusscls, Ostend, Le Donrgel, Bir-

luiuyﬂum and many other Stations, altlhough my acrial
is ‘only 26 ft. high one end and 15 ft. thee other, and [am

|
1?
siluated vather love., i

= You have my congratulations, and I weish pour §)
Dusiness the best of tuck  achich I surve you il hace

immedialely he public have onee listeacd-in on your
He Wl“ use Fe”ows Headphone» wnh production. E
Eveell, J.L. S,
=123,

two earpieces in light die cast non-ringing
meta] and wound to 4,000 ohms.

HEADPHO\!E AiE. e 21/6 per pair.

ln:]uswe of all taxes Postage 1/-

.rﬂ/' h"mwe radio instruments aie British Made
thronghout wnd guaranteed.

FELLOWS MAGNETO Co., Ltd,
LONDON, N.W, 10 a
Telephone : Telegrams:
WILLESDEN 1560-1, " QUIXMAG,” PIIUNE. LONDON
Ideal Mome FExhibition, Stand 25, New Hall Gallery.

~ REVISED PRICE LIST.
np e L Gd Balve - <100

4150
5100

21, Crystal Receiver

« Royalty included—ys. 6.

20. Crystal Receiver

=« Royally included—ys. od. ,. . !

30. Crystal and One Valve L.F.A. 12100 !

+ Royalty included— 2 os. od.

31. Crystal and One Valve Detecter 10 10 0 f

Royalty included—/2 o3 od,

33. Cr}*stalandZValves (1 Detector) 15 00

Royalty included—£3 7s. 6d.

3, Crystal and 3 Valves (1 Dz tecturl 23 0 0

lu\ "\ include ‘I_‘i 105. od.

SOLD BY ALL LEADING STORES
AND WIRELESS AGENTS

PLEASE NOTE CHANGE OF ADDRLSS,

THE CRYSTOPHONE
MANUFACTURING Co. Lo

16, WELLS STREET, 0XFORD STREET,
LONDON, W.1.

SHA TR

TELEPHONE : MUSEUM 1664.

All Appiications for_Advertisement Space i POPULAR -WIRELESS 1o be made 1o JOBN H, LILE, Lid. (Sole Ageats) 3, Ludgate Circus, Londen, E.Oé _ Phone; 10308 Central,

FPrinted and pablished every I| In H wie proprietors, The Amalgamated Press (1082), Ltd., The Fleetway House, Farnin l;.! m Btreet, London, E.CA4.
‘Advertisement Offices: Messrs, J, 11, LI |n| 4, Ludgate l:rnu- London, E.C4. Registered as o newspaper and for 1rm mission by Canadian ’\'4,.nm1n
Fost, Subscription IIPr- Inkand a I \I -I. 174 per aunum, 8’8 for elx months, Sole agents for Sonth Africa: The Uent ,\.--.\. Ageoey, Lul. Sole agents
for Anstralin aind New Zealomd: Mesere din & Goteh, Lid.; and for Canads: The Imperial News Co., Lid.  Satirday, \14 il ), 1,

ny



