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THE WORLDS
" LARGEST
TRANSMITTING
STATION

DUBILIER ' CONDENSERS

ALWAYS STAR PERFORMERS

ARE usep N THE €ossor “MeLopy Maker”’
by A. C, COSSOR, LTD.
and in the
FERRANTI SCREEN GRID SETS

‘The New Empire’ — ‘Shortradyne’ — *Furzehill IV — ‘Fanfare V. — and in
innumerable other circuits published by the Technical Press. . .....
They are also used by the majority of Set Makers

and by

PRACTICALLY EVERY BROADCASTING STATION IN THE WORLD.

UBILIE

D RADIO PRODUCTSR

: - G T ; — .
H rb.TOl:‘leDOR fcntﬁmf'GRI? FlOUR i -% i If unobtainable from your dealer, write
i is set incorporates the latest developments Cs}) TR s o Pt - .
in Receiver design—full constructional de- i : direct to us, menz}om:izg your dealer's
L tails .iree on request. ¢ deta‘“""h . neme ana address.

Adyst. -of Dubilier Condenser €o. (1925) Lid., Ducon Werks, Viet ia Roa’ Nosth Acion, Londow, W3, . @23
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The New 6 Volt
General Purpose

Valve TypeH.L.610

AN excellent example of a

Marconi High Frequency
Valve Type H.L.610 has a high
magnification with a medium im-
pedance which renders it suitable
for high fregquency stages, as a
detector, or for use in the first
low frequency stage.

Marconi Type H.L.610 may be
followed by resistance-capacity
coupling or a high impedance
transformer such as the Marconi
““Ideal” (Ratio 2:7 to 1) with
which a very high amplification
is obtained.

Fil. Voits
Fil. Current .. 01 amp.
Anode Yolts (ea.) 150 max.
Amp. Factor .. 30
Impedance 30,000 ohms
Normal Slope .. 10 Ma/v.
At Anode Volts'.. 100

Grid Voits .. 0

mce .. 10/6

.. 6:0 max.

For the output stage Marconi

_*’ The latest developments in fila-

ment construction incorporated H.L.610 should be followed by a
in Marconi Valves ensure a Power Valve such as Marconi
copious emission at a very low D.E.P.610 D.E.5A, P.625 or
current consumption, thus giving P.625A.

th‘? !O.ng life and absolute If you prefer a 2-volt accumulator
reliability. Marconi Type H._L.2_10 is equally
Write for full particulars of New gffs’en%’:}l,e ggr ?;ﬁ:};';dc"ﬁ;'ts;
Marconi Valves mentioning ‘' Popular Marconi D.E.P.215 or D.E.P.240

Wireless.” in the output stage.

MARCO

The Marconiphone Company Limited, 210-212, Tottenham Court Road, London, W.1

M.V. 17-82.
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reception

THE LONDON ELECTRIC WIRE COMPANY

LEWCOS Ceatre-tapped Coils are l:itz-
wound in scientifically sp:ced sections
which _ ensures m’nimum self - capacity

thus select'vity is certain. In these fea-
tures lies the secret of that successful
reception . which . has established the
popularity ~af LEWCOS Coils with every
expenenced radio enthusiast. Instal them
in your set and get better reception.

Pepuler Wireless, January 12th, 1929.

extraordinarily low,

(Pat. No. 271,384)

LEWCOS
INDUCTANCE COILS
. SPECIFIED IN

; « LOEWE > RADIO
REGD. RECEIVER

Centre-Tapped Coiis

AND SMITHS LIMITED,, CHURCH ROAD,

LEYTON, LONDON, E.io. Trade, Counter and Cable Sa.l_es: 7, Playhouse - Yard, Golden Lane, E.C.1.

: STILL FURTHER i
- TESTIMONY .

sto the wonderful

WEILO
TRANSFORMER.

B This unsolicited testimonial from one of the many satisfied WEILO
users indicates the remarkable results acheived with this ultra- _
(8 value Transformer. Experts and listeners alike join in acelaiming ™
WEILO as the new standard of transformer value—the equivalent

B o many of the highest priced instruments on the market.
Read Mr. Fleet's letter :—

Oldham, Dec 18¢h, 1928.
Gentlemen,—I am del lighted wxlh the »
** Weilo Transformer.” 1 was using
two transformers of a well-known
make; one broke down iu working g
and I replaced it witk a ** Weilo.
I uoticed improvement in the tone.
and I then decided to replace thc re.
maining traneformer with a ** Weilo,
ind the improtement was rev Larkab’e ™,
The rolumé was fncreased, and the B
tone was rounder and crisper. I can
honestly recommend them.
(Signed) H. Flecet.

POWER type Heavy type
Model 10 Model 3

Pricc L 1 /6 Price /G
GUARANTEED TWO YEARS.
Weio Transf.rmers hoye been .speclﬂenl
for the Pitman ** AUl Europe 3 '’ and
the Manchester Fvn Chronicle ‘' Dis
tonce 2."" Send for fully. illustrated
catalngue lirscrlbmg the yunlﬂu Weilo
and N.S.F. components, free’ anid poxt
free on request. Stoclked Uy Harrods
.lsltmiu and most govd-¢l-is3  Radio

estler

5. W. LEWIS & Co.. Ltd

RS , Det PW
i leipet ABaptauRtio 6o «gg, Victoria Sireet, London, 5.W.1.

New Wavelengths

If you are affected by the change in B.B.C.
wavelengths to the extent of building fresh
coils or altering your present ones, we
strongly recommend the

'CLIX COIL PIN

This is an ideal fitment for all types of home-made

coils. The resilient principle on which the plug is

constructed guarantees perfect contact with aﬁ stan-

dard } in. sockets. The § in. shank, which is provided

with two nuts, allows connections to be made with ease.
PRICE 2d. EACH.

WOOD SCREW SOCKETS

As their name 1mphc< these are excellent for extension
work, wherever piug-in contact is used and for mount-
ing on baseboards as coil bases, etc. A variety of
uses can be found for these e‘lremely useful sockets.
Complete with Red or Black Insulators and Riug Tay

for counections,
PRICE 2d. EACH.

TERMINAL BRACKETS

Here is a means of immediately converting screw
Terminal connections to the simpler and omcl\er Plug
and Socket system. The advantages of this bracke?
arc easily seen. All possibility of bad centact is
eliminated, and for speed in making and breahing
contact therc.is no finer method.

PRICE 1d. racH.
LOOK FOR THE *“ CLIX " SHOWCASE ON DEALERS COUNTERS.

(u addition to the above, many other. lines are described and iNustrated
in the new * Clix " Catalogue. Ask your dealer for a copy or wrile to—

LECTRO LINX, LTD.,
254, Vau‘{hall Bridge Road, London, S.W.1.
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SHILLINGS

FROM THIS MASCOT LOuUpP $PEAKER

‘IT would be quite pataral if,  very room—is quite the equal of
when you heardlhis" JBrown” the performance of very expen-
Mascot Loud Speaker, you sive jnstruments. You wil

thought silchrea\ism would cost realise, then, that only the re-
many, many. pounds. Its faith. sources of the great © Brown”
ful reprodncliou—;so uncannily on-ganisation could producesuc 1
i_i‘tie:to:!ife that it ecreales the a maasterpiece 10T .. Other
illusion that the artiste is in the models from 30/- 10 15 guineas.

MBA:E 3\/6(

sRITAIN'S PIONEER LoubD
¢PEAKER MAKERS$

Adn. S, G o avldi . .
4 Brown, Ltdq Weste:n Ave, N Acton, Londe
' mdesn, A

6917
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GETS TWEN

The Cossor Melody Maker puts all

£7-15s.

Price includes the three Cossor Valves, the hand-
seme cabinet and even the simple tools—everything
pecessary 1o assemble this wonderful Receiver.
Long Wave Coils 86 each extra if required.

Fill in this Couporn

January 12th, 1829.

TY

PROGRAMMES
ANY EVENING

You can take your pick of the programmes
with the wonderful Cossor Melody Maker.

Europe

at your finger tips. At the mere turn of a
dizl you can bring in station after station—Rome,
Peris, Berlin—even a novice can get at least 20 pro-
grammes—all at full loud speaker stresgth and free
frem interference by your local station—the Cossor
Melody Maker cuts out its overpowering transmis.
sion: like magic. Anyone can build this amazingly
successful Receiver. . ..no soldering, no drilling, no
sawing, and no wireless knowledge is necessary
i’s as simple as Meccano. Get full details from
your Wireless Dealer or fill in the coupon belov.

COSSOR
Melody Mahker

NOW ¢
6933’4 (@N]

()
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DIO NOTES AND NEWS.

Society Note—DB.B.C. Wavelength Changes—The Latest {from Mars—Radio from the
Mains—More Nature Sfudy—-DX Hounds Leap—Radio as Fire Fighter.

8. 0. S.

WILL the genfleman, apparently of
Greenock, who so kindly sent me the
curious implement as a New Year’s

gift, be good enocugh to telegraph, at his

own expense, stating the purpose for which
it is intended, thus~saving ‘the technical
gang from a nervous breakdown ? - The
voting at present i, Ist, Haggis-cutter;
Z2nd :  Automatic-machine opener; 3rd:
Parritch tester.

Idea for Song-Writers.

HEN one considers how certain
nonsensical songs geize the public's
fancy and run like wildfire throuch

the Empire, onc wonders when a popular
radio song will make a hit. Think of
*“ A Bicycte Made for Two,” * Oh, Mister
Porter,” ¢ After the Ball Was Over,”
‘and the recent “ Why is the Bacon So
Tough ?” And then imagine: * Cive Me
My Little Fat Valve,” or * Whereis2L O
To-night ? ” Gentlemen of Boosey’s, 1 look

to you.
A has been opened between Holland

and the Dutch East ¥ndies. Calls
may be made between The Hague, Amster-
dam. Rotterdam and Utrecht, to the four
leading towns of the East Indies. The fee is
£2 10s. per minute, and two davs’ notice of
the call are required. This is the third
long-distance radio-telephone service to be
opened in two years.

Wireless Telephony Spreads.
PUBLIC wireless telephone service

Sociely Note.

HE Croydon Wireless and Physical
Society is the first to open the ball
in these Notes this year. Is officers

have been elected, and_its Hon. Sec.. Mr.
H. T. P. Gee, of Staple House, 51-52,
Chancery Lane, W.C.2, will be pleased to
hear froin those desirous of joining the
society. It is a serious and successful body,
and we wish it another good year.

B.B.C. Wave-length Changes.
AS from January 13th the B.B.C. stations’
wave-fengths will be: 5 X X, ¥562:5;
5G B, 482:3 ; Qlasgow, 401-1 ¢ Man-

chester, 378-3; London. 353 ; Cardiff, 323:2 ;.

Aberdeen, 311°2; Belfast, 302'7; relays
and Bournemouth, 28856 ; Newcastle, 243+0.

By the way, the B.B.C. ealls ¢ kilocyeles ™
* I'ilohert® 'This is a new piece of B.B.City.
What's the great idea ? We know what a
eycle is; why call it a hertz? It hurts!
And if a cycle is a Hertz, why not cail a
metre a Marconi ?

Important New Invention.

. R.'R., writing in *“ The TField,” brings
before the public notice what is
apparently a new product of the

inventor's brain ; if it is not that, it is the
fruit of E. R. R.’s imagination. Ho intro-
duees “radio meters.” Students of philology,
and others, will know that this means
“ measurers of radio,”” but these radio
meters are exceptional, for, says “ E.R.R.,”
Y They will measure, that s to suy, low
temston cwrrent up to about 150 wolts.”
(My italics.) Well, clever radiometers which

G.B.S. AND B.B.C.

can measure current in volts ought to be
able to act as petrol-gauges !

Odds and Ends.

BERLIN has relayed a Wagmner concert
from Java. A bit of its *“ own ” back,
slightly “ feded.”

Marconi House is for sale. Senatore
Marconi is not included as a * fixture.”
Men I know say they hope-the building will
regain its former glory as the Gaiety Bar and
Restaurant.

£1 10s. 6d. was collected by the sale of
wireless pictures in a Glasyow club. Thirty
shillings was paid by the guest of honour, an
Iinglishman, for a photo of Sir Harry
Lauder. The odd sixpence was given by

an Aberdonian who thought it was the
‘price of the dinncr. including wine, cigars,

wine and cigars and wine—(and cigars) !

Latest from Mars.
R. MANSFIELD ROB-

INSON still makes love

toMars. It is now re-
ported that he has hopes of
getting through to that
planct from Brazil, on
22,000 metres. T amn pretty
well acquainted with the
business capabilities of the
chief of the Rio de Janeiro
station, and should not be
surprised to hear that he
has fixed up a contract with
Dr. Robinson, providing for
one call per week per annum,
and, for an extra fee, a
guaranteed reply, with the
Mars postimark on it. After
all, the doctor’s money is as
good as anybody else’s !

Thoughts on Infinity.

ORRID solemn, isn’t it ?
But the principle back
of Dr. Robinson’s ex-

periments is not so fantastic
as might at first be thought.
I have doubts about Mars,
but why should we confine
speculation and experiment
to the insignificant scattering

This gicture shows Hr. Bernard Shaw broadeasting 1n bappy vein
upon Dramatic Art, Note the type of microphone recently used to

link up the legdurer to B.B.C. listeners.

of dust which we ecall our
(Continued on nert page).
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(Continued from previous page.)

rolar system ? If the astronomers are to b
helievgd, there are millions mere suns,
each with its system of satellites. Is it se
incredible that in an infinite universe
peopled by countless millions of worlds,
there should be only one world on which
intelligent life’ exists ? I think not! But
I am not at all sure that 22,000 metres is
the right wave-length to get at it.

Radio from the Mains. >
THE idea of distributing radio broadcast-
ing by means of domestic light and
power wires has * caught on ® in the
U.S.A. as a sound plopo‘utlon So much so
that already one company for its exploita-
tion has been formed, the ¢ Wired Radio
Incorporated.” This corporation has been
granted by the Kolster Radio Corporation
cxcluqlve licences for putting radio *‘ on the
mains.”” There can be no doubt that the
present generation will see the day when
broadcast programmes are “laid on’
just as gas, water and electric light arc
nowadays.

Secrets of the “Beam.”

ARCONI’S have sent me numbers
1 and 2 of their new advertising
venture, . “ The Marconi Review.”
It is very }ngh brow, commercial and
mathematical, but withal of great interest.
I suppose thut commescial radio engmoermnr
is about as far removed from the amateur’s
gadgets as is the “ Flying Scotsman ™ or
the " Golden Arrow  from the toy trains
we buy at Christmas, Yet the ““ Marconi
Review ” so far has given & most interest-
ing account of the devclopment of the
Beam System, showing what an important
part was therein. p]m'ed by the famous
yacht * Elettra.”

The Wireless League,

HIS League deserves to be better known.
First, 1t< address is 19, Bcrke!ey Street,
W.1, where its secretary sits in his lair

waiting to give inquirers full particulars..

Mcmbexslup includes the insurancé of
wireless sets and accessories, free technieal
help, and legal advice on all mreless
matters. Members are invited to express

their opinions of ' broadecast programmeés, -

which after consideration may be the subject
of recommendations to the B.B.C. The
League alco docs useful work in presenting
hospitals with free sets, helping the blind,
ete. It also has o scheme for the rec,l.,tla-
tion of approved wireless tmdex\

More Nature Study.

THE pup that panicked when the military
band was tunad in is no morc one of
the family; he had to be swopped

because his habits werc ‘more suited to a
prairie than to a house. His successor is a
rough-haired terrier, with the sweetest
whiskers and beard ; only six months old,
but the image of an ancient Wcsleyan
padre I knew years ago, This chap will
take anything from the radio except the
flute, and if a flautist flaunts his flute
_during the tyke’s waking moments the little
blighter barks himself into a fury, and has
to bite the sofa cushions to save himself
from apoplexy.
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Altogether, Boys !

IT is reported fromi Russia that a”man
curscd with the name Zlotnikov has
been granted a patent for a master

wireless clock, by means of which, 'tis
claimed, any uumbex of clocks or Watchcs,
which are adapted for the purpose, can be
keot going and synchronised. It was
Chatles the Second’s grief that he couldn’t
make two watches keep gimilar time, and
he uscd to tell people how foolish it was,
therefore, to,expeet all men to think alike,
1f he could only have had this radio clock-—
hs would have lost his héad.

Radio As Fire Fighter.
OMEWHERE ahout 1919 I was present

at a dcmonstration given by the

Marconi Company to the London
Fire Brigade, in order to show how an engine
“on the job ™ could keep iii touch with
headquarters. The demonstration was
successful, and telephonic communication
was established in a few minutes. I shall
never forget the astonishment of a good
lady Who, from the window of a-little
house in a by-street, saw a burly fireman
shinning up a lamp-post with the aerial.
Nine years have elapsed and now Rochdale
has equipped all its fire-engines with radio.
Slow but sure ! But what of London ?
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R T RA A
SHORT WAVES.

One old lady writes to say that she can hear
niuch better by using a loud speaker {han by
headphones, but she simply can’t make it
balance on her head.

She evidently hadn’t seen our issue ot
December 20th, wherein we published an
article entitled : ¢ How to make the ‘P.W.
Better Balance‘(}one ”*l =

NO OLD STOCK. .
Mrs. Fan (who is doing- o bit of shopping
for hubby) : ¢ I want to buy a radio battery.*’
Clerk : ¢ 8torage?
Mrs. Fan (indignantly) : No, ot course
not ! T want a good fresh one.’
- ¥ w Radxo News.!?

A tramp, walking iuto & pawnbrokers’ the
other day, enquired how niuch he would get
for a wireless set. When he laid it on the

. counter the pawnbroker said he would think
he’d get quite six months—he’d sold that set
to a customer the da\v before

EI

I EH TG TR ]

Jack : & Was your “eddmg reception a
bx" snccess P

Till : “You bet it Why v&e got Hollywood
on the loud speaker -

s mesh l.hank good@ness ! V'~—as the DX
" fan said at the.end of Yhe Nanonal programme
bl’ondcast. e
> The B.B.C. annuunce that thev would like
to find a sitent kind of paper which counld be
used by lecturers, ete., when they read.their
speeches
2 & !sxlent kind of lecturer might be 2 good
. ea * * L

Aunswer to Correspondent, If your loud
speaker continues to croak. remove the horn—
you may find a-frog hns fallen down there. -

A TRAGEDY OF 1929 P
First Office Boy : * dow’d you lose your
job, Jimmy P ™
Second Office Boy : *“ Aw, I told the boss 1
wanted the aflernoon off to go to my grand-
mother’s funeral, and he saw me &t the football
game over the‘televisi(ln.”

This Power Unit we have here
I must confess, is very dear.

It’s guaranteed to give 7o nom
To spoil the radio listener’s joys.

And now it’s hooked up all around,
But, darn it all ! there’s not a sound !
Somehow it’s just a little bit
TOO NOISELESS now,” rmnst admit.

‘ Radio News.”

TR T TG R T
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God Save the King.

LL “P.W *-ites must sqrely.be followmg
the progress of His Majesty’s illness
with anxiety mixed mth admiration

for the fight he is ** putting op.”” As a man
who has consistently carried out his daty
in what must be a most exacting job, be has
won the esteem of his people and radio men
will recall with a throb ot fellow-feeling how
he expréssed his delight in sitting down to
his set for a little ether-combing. One touch
of radio—and our King becomes one of us,
just as he is one of the philatelists.

The DX Hounds Leap.

MY query about the: reception of 6 A G
g (W. Australia) has . provéd that the-

DX hounds, if they were sleeping,
had each one eye open. OQur champion,
R. W. 8. (Little Wakering), galloped up at
the whistle, with a confirmation card from 6
A Gin his'teeth, and got a lump of sugar.
A. G. M. (Stoke-on-Trent) and others also
claim 6 A G as their hopge. . J. E. B. (Luton)
got him, but modestly described it as “ the
usual roar of atmospherics, bursts of music,
intermittent fading and half-heard an-
nouncements that we call Australia!”
His query about Nairobi is answered by
R. W. S.

Text-Book Wanted.

lN “P.W.” for December 22nd, page 836,
a gentleman who pleads for good English
yet signs his lettér in Latin, deplores the
lack of lucid text-books about wireless.
Dr. J. A, Fleming is a worthy successor of
those Victorian giants Huxley, Tyndall and
Faraday,” and his book entitled “Waves
and Ripples’in Water Air and Aether ™ is
a fascinating and simple exposition which
wi ill prepare the student’s mind for details
of radio methods, Then, if our correspondent
will let me bave his name and address, I
will send him a book on elementary physms
for wireless amateurs.

Phy 'sws the Master Key.

THE dlﬁiculty of “ntlng about wireless
for - non-scientific people lies in the

fact that wireless is an art of the
electrician, and a proper understanding of
it . presupposes an undcrstanding : of an
enormous number of physical constants and
conccptlons, cleetncal “magnetic; electro-
magnetic, "acoustic, chemical and ‘mathe-
matical. If oné nientions an amperc one
involves thé volt and the olm, which, in
turn, involve other physical -quantities,
and so on, well-nigh ad nfinituns - There
are, however, a nnmber - of ‘admirable
books for beginners—Mr. P. W. Harris
has one or two to his credit—which should
ha found at any large bookshop.

An Idea for 1929,

I DON'T know why the island of Tristan
da Cunha suddenly occurred to my
mind, but it was 1o doubt telepathy—
“ I don’t think.” However, what a boon
it would be to the inhabitants of that island,
where a steamer calls but once or twice‘a
year, if they could only have a small short-
wave telephone transmitter and receiver,
and get into touch with civilisation through
the world’s amateurs. I wonder whether the
amateurs could and would ** put it over.”
It would be a nable gesture,

f ARIEL..
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Editor.

particular interest to listeners who
want big results for a smali ontlay.
Within reasonable distance of the local
station this detector scheme gives quite a
fair loud - speaker output with no L.F.
amplification at all.  Another plensing

THAT unique circuit, the Filadyne, is of

e

MU RIS Ry

COMPONENTS AND MATERIALS.

2 Sprung valve holders (Benjamin,
W.B., Igranic, Lotus, Pye, Ashiey,
B.T.H., Bowyer-Lowe, Marconiphone,
Redfern, Burndept, Formo, Burne-

" Jones, Wearite, etc.). ,

1 L.F. transformer, ratio about 6 to 1
(Igranie type J in set. Anygood make
in which the correct ratio is avail-
able).

2 Baseboard rheostats, 30 ohms (igranic,
Lissen, ete.).

1 :000f mid. fixed condenser, one
*001 mid., and one ‘005 mfd. (Lissen,
T.C.C., Dubilier, Igranie, Mullard,
Clarke, Goltone, Magnum, ete.).

10005 mfd. varlable condenser
(Dubilier, Lotus, Lissen, Cyldon,
Burton, J.B.. Igranie, Ormond, Col-
‘vern, Bowyer-Lowe, Pye, G.E.C.,
Peto-Scott, Raymond, Formo, etc.).

1 Panel-mounting potentiometer, 400
ohms (Lissen, Igranie, ete.).

1 On-off switch (Lotus, Benjamin,
Lissen, Burne-Jones, Igranic, etc.).

9 Terminals (Eelex, Belling & Lee,
Igranig, etc.).

1 Tapping clip.

Materials for coils, wood for panel (see
tc:xt), cabinet if desired, wire, serews,
ete.

R R T T
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aspect is that high voltage batteries are not
required, and in every way the Tiladyne
- walve makes the utmost of the power
supplied to it.

Results Above the Average.

‘Recent developments led me to design
the two-valve receiver illustrated on this
page. This little set incorporates several
&ew features and comprises the latest
version of the Filadyne detector followed by
a simple L.F. stage. I have purposely
limited the design to two valves becanse
this particular combination is sufficiently

One of the most popular circuits ever Vplaced before ¢ P.W.” readers is the Filadyn
It is of an entirely novel character and can give astonishing results.
Designed and described by J. ENGLISH,

powerful to give excellent loud -speaker
reproduction from the local. station, results
being well above the average for a normal
two-valve set. The Filadyne is certainly
a detector of great purity, and the quality
of the output of this two-valve combination
is most pleasing, particularly if it is repro-
duced on a good loud speaker. Moreover,
the set can put up a very good DX per-
formance for its size, in fact, such is its
response to the controls that it gives you
the impression you are almost handling a
threc-valve receiver.

The New Cirecuit.

A two-valve receiver does nof. eat into a
lot of money either for building or for up-
keep, and when designing this set I have
had in mind the man who wants reason-
able selectivity and good volume and

e, a circuit originated by the Technical

Here is an entirely new twe-valve version.

quality without much expense. IHence
this receiver can be reproduced for some
fifty shillings and a little common-sense
construction. *

Interested experimenters will certainly
want to know how the circuit functions and
to have some description of the new features
mentioned above. so let ns begin with the
theoretical diagram of Fig. 1. We have
the usval tuned double-filament coil L,
L, and potentiometer reaction-control, but
you will potice at once that the reaction
coil L; is not in its usual position. By
shifting it to the anode circuit we obtain
certain definite advantages, such as a
smoother control of reaction and an easier
elimination of H.F. energy from the L.F.
output grid circuit, You will find further
details of the anode reaction scheme in a
recent article of mine in PoPvLAr WIRE-

LEss. When tuning in

. =

a strong station I have
noticed a perceptible in-
L crease in volume when

} the reaction coil is in
the anode circuit as
compared with it in the
grid circuit. This would
appear to be due to the
fact that a stronger
regenerative effect can
be obtained with the
valve biased nearer to
the upper bend on
the grid current-anode
volts curve, which
naturally ensures a
bigger L.F. output for
a given H.F. input on
the filament.

Selectivity.

The remainder of the
detector section is quite
normal, the acrial lead
being tapped on to one
of the filament coils,
the degree of selectivity
inereasing and the
volume decreasing as
thisacrial tapis lowered
towards the battery
— =! ond of the coil. There

Mr, English invented the tuned Filadyne-choke system and this is incorporased
Ay you will see, the set is quite a simple, inexpebsive affair,

in his latest set.

(Conlinued on nexl-page).



956 Populcr Wireless; January 12th;” 1823,
e e - You will not-icitha.t*n 'F‘V
“ ” tetrode valve is shown in |
HE 1929 * FILADYNE™ } (507 5 okiion e —| |
(Continued from previous page.) K ordinary valves may be ! OAE [ i
=3 A ~ox used with “every suecess : |
Ll 21 without any alteration |
is a small fized condenser C, inyscries with in the design, 1 have 7* | - .
the meria! lead, as this improves selectivity —made provision for the }
when the set is used on a normal aerial. tetrode in the interests | S
If you-change over to a small aerial, it is of economy. The Fila- 31, B
easy enough to short this condenser with dyne detector rarely e r,w@,_
a piece of wire, thus saving the cost of 'a  requires an H.T. voltage ’ e
second aerial terminal. Reaction is con- more than 40, while the ] 4
trolled by means of the potentiometf:r, teitilrodenf p(t)wb(;r, hvnli\ie = /4” —7 - \_;
ich i : 7 omforta andle 5 - R =
which is shunted across the filament supp )\ ,  will ¢ : lf'e ] p— = el
o—s output of -
’ R i ﬂ thcpdetector on 40 to 50 volts  inside them, so that this condenser is
only. ‘So there is no need for  not necessary if you' use” one of ‘these
'od an H.T. supply of umpteen. transformers. The transformer used in the
volts : a modest battery of 60  original set has such-a built-in condensef;
 volts will do excellently, while  and in spite of its small size it works quite
the necessary valves arc not  as well as a more expensive model of larger
&) expensive. dimensions. The low A.C. resistanée of

R

the condenser C; being necessary to bypass
the H.F. component in the anode circuit.
The great advantage of this form of reaction
control is that it has no effect on tuning,
which is then’ much easier, especially on
weak signals.

critical.

Fixed Condensers.

After an inspection- of the
theoretical circuit wou. may
think that I have put in too
many fixed condensers.. With-

7 the exception of C,’they arc
all necessary. but the capacities are not
The set will work almost as well
without C, and any fixed condensers from
~001 mfd. to 2 mfd. capacity will do for
C, and C,. . Some, types of transformer
have ‘the shunt condenser C

sealed up

A i el
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the Filadyne valve makes it possible to
couple it to the L.F. valve with a high-ratio
transformer such as the 6ito 1 component
used hert without loss of .qudlity. There

.18 no reasop, however, why you should not

use a lower vatio component if you have one.

The Valves T.b\ Use. A )

‘There is jus one other point in connec-
tion with ‘components which 'l must deal
with before gettir\lg down to practical details,
and that is’ filament current control. To
make the set really adaptable -you should
be abl¢ to use two valves of different fila-
ment rating. There. are valves specially
good as Filadyne detectors in the 2-. 4- and
G-volt ranges, so that you'can ‘use any one
of these with the’ 4-volt tetrode or a 4-volt
Filadyne valve with a 2-volt L.F. valve,
and so on. This is easily arranged by pro-

viding a 30-ohm ‘rheostat in scries with.

VALVE. DETAILS.

Filament| - RHEOSTAT H.T.

VAIVE. | " yits. SETTING, Volts.

. 2v. Accu. 4v. Accu.
Dario
Super H.F.

Bi-volt. 2 1 2 1o} | 2430
do. tvaolt.| 16 L Juston | 18/24
D.E2LF.| rs | Py ;13036

D.E.3 25 - 3 30/40

cach valve filament. These rheostats arc
of the baseboard-mounting type, and when
once adjusted to suit the valves you are-
using they require no further alteration. A
filament rheostat is essential for the first
valve, because adjustment of the filament
current of the Filadyne detector has to be
made rather carefully far the best results.

However, once you have chosen your Fila-

dyne valve and ‘set the rheostat, it can bg
left at that adjustment for good. ’

The Reaction Control. !
When choosing ‘the potentiometer thg
features to look for are a smooth movemen!,
of the contact arm and a wire-wound
resistance of riot more than 400 ohms. Af
casy running ¢ontact arm is cssential fof .
silent and smooth gontiol 'of redction.

(Contisniued. on ‘next page).
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The construction of the recciver is quite
simple and straightforward, but therc are
one or two features calling for special men-
tion. This is not a sct where construction
consists merely of assembling a collection of
components and then wiring them up. The
keen constructor likes something more excit-
ing than this, and here he will find just that
extra construstional work which is neither
tedions nor supertluouas.

Novel Construction.

The unorthodox Filadync scheme surely
deserves something new in the way of con-
structional ideas Accordingly 1 have

prefer it, and it looks
quite well if * pictare

framed ’* like the wooden
panel. The moulding is
secured to the wooden
panel with small panel z*

AJ
[
o
|
X

pins, and the help of.a
little glue or Scccotine.
After a good sand-paper-
ing, it can be stained and
polished.

The wood panel is
attached in a simple
manner to the base-

/? UNINER

= s W
2 i
H i N\
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y
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board after drilling, as

shown in Fig. 2b, the

bascboard being another

fr6. 4

Y78z,

of }-in. thick wood sup-
ported at each end on battens. This allows
for undcr-baseboard wiring which is con-
venicnt in any type of set. The panel
drilling points are

shown in Fig. 2a. The

-

ebonite terminal stripa
are screwed down to
the baseboard after
cutting out pieces of
wood slightly smaller
than the strips.

You will not require
much advice on mount-
ing components and
wiring up the set, but |
would recommend you
to leave out the coils
until everything else
has been done, so the
neeessary  details  of
winding, ete.. will be
left for the moment.

If you follow closely
the under-

L ANE]

Fiod

bascboard

avoided conventionn construction wherever
possiblo.

First of all we have the panel-baschoard
assembly.  Instcad of the stcreotyped
ebhonite panc! screwed to a wooden basc-
board, 1 have made up a panel of }-in.
thick wood and framed it in a narrow
woulding in the same way that glass is sét
in a picture frame. The photographs youn
see here cannot do justice to the novel and
pleasing appearance of this type of panel,
which is so easy and cheap to construet. It

AT

Wooo Brocr

g'x Vg x/1F”

CREWED TO
Pamwsey

PaneL

BASEBOARD MouroinG

looks particularly well in a cabmet as the
movyling aveids the monotony of the
wriectl: flat ebonite panel. You v.eed not
}p';\r loss of efficiency because the panel is a
\tboden one. All the components mounted
dn it are at earth potential, so that there can
te no M. losses or lcakage. Of course, a
standard ebonite panel can be used, if you

wirine &8
diagram of Fig. 3, you I
can uso bare wire, as none 1
of the leads crosses I
another. The wires are
brought up through }-in
diameter holes drilled
through the baseboard.
which can be done either
before or after mountin.
components.

In the wiring diagram
1 have shown in dotted
lines the position of the
shunt condenserC,,
should you use a different
transformer where = this
condenser is not sealed
up inside it.

The final step in con-
struction comprises the.
making and mounting of
the coils which, from the
photographs, may appear
to be complicated
Actually this part of the
work is quite simple and
straightforward.

First of all we have a
4 in. by 4 in. former of
Paxolin, Pirtoid, etc., on
which you will wind two
sections, each of 50 turns
of No. 24 D.C.C., both
sections being wound in
opposite directions with
a space of } in. between
them. Ore of these sce-

tions, the one weund in yent.

an anti-clockwise direction as seen from
the end, is tapped at 5, 10, 15 and. 20
turns, counting from the edge of the former.
An easy way of making tappings is to
tightly twist a loop about 4 in. long, and
after winding, cut the loops, remove the
insulation, twist up tightly and lightly
solder. Now obtain a piece of 3-in. dia-
meter cardboard or Paxolin tubing, § in.
long, and wind on 25 turns of No. 36 D.C.C.
wire.

Mounting the Reaction.

We have now to mount the reaction coil
so that its coupling with the filament coil
can be varied. The necessary constructional
details are shown i the diagram of Fig. 4.

#-in. serew secures the 4-in. former to a
61-in. length of }-in. wood 1-in. wide,
which forms a runner for the moving reaction
coil. A piecc of thin cardboard is glued
inside the reaction coil former. When
placing the reaction coil on the runner the
direction of winding must be opposite to
that of the nearest filament coil and in the
same direction as the tapped filament
ccil L,. Operating details of the set will
be given next week.

Note the nove! choke-taaesr, with its simple and efficicat reaction coupiing adiust-

The reaction centrol is by a poteutiometer and is unusaally smooth.
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'~ MOBILISES |

GALE WARNINGS IN 1929—
ANSERMET AGAIN—JIMMY ¢
WILDE AND BENNY’S BAND
{ —SCOTTISH STUDENTS® {
! BROADCAST—A WORTHY |
APPEAL. b
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Savoy Hill Mobilises.
THE’passing of the old year witnessed a
great revival of activity at Savoy
Hill. This came as a considerable
gurprise in those circles which had en-
couraged the view that the B.B.C. had lost
its accustomed resiliency in defence which
pulled it through so many critical times up
to twelve months ago,

As the rumours of attack developed into
probabilities, circumspection increascd, and
the holidays saw no dulling of the edge of
alertness. A storm is likely to burst; but
it will do more good than harm to the
B.B.C. Therefore, if it does good to the
newspapers concerned, it will belong to that
necessarily limited category which benefit
the victors as well as the vanquished,

Gale Warnings in 1929,

By arrangement with the Admiralty the
broadcasting of Gale Warnings in 1929 will
take place at fixed hours, namely, 1 p.m.,
445 and 6.13 p.m. on weekdays, and
3.30 p.m. on Sundays. The object is that
mariners shall tune in at these hours which

it is considered are most convenient f{or.

the purpose.

The arrangement has necessitated an
"adjustment in the broadcasting of the
Greenwich Time Signal, which in future
will be given at 1 p.m. from 5 X X (in place
of Big Ben at that hour) and a new one at
4.45 p.n. which will precede the present
4 p.m. Time Signal. On Sundays the Time
Signal will be broadcast at 3.30 instead of
Big Ben being given as hitherto at 4 p.m.

Ansermet Again.

Emest Ansermet, the distinguished
Swiss ' conductor whose work is already
known to British listeners, is to dircet the
first of the second half of this season’s
Symphony Concerts at Queen’s Hall on
Friday, January 18th.

The programme will include items by
Linda Seymour, Kate Winter, Theresa
‘Ambrose, Rispah Goodacre, and a section
of the National Chorus. On the previous
evening the Royal Philharmonic Society’s
Concert, conducted .by Barbirolli, will
be broadcast from the Queen’s Hall.

Jimmy Wilde and Benny’s Band.

Jimmy Wilde, who since his retirement
from the ring has taken an interest in many
other forms of entertainment—his name
has been associated with three cinemas in
South Wales—has recently taken over the
Cardiff Palais de Danse at the Celtic Rooms.

Jimmy knows from experience somcthing
of the value of publicity, and when he in-
stalled Benny’s Band as his musicians he

realised that their reputation as one of the -
finest dance bands in the Principality could

be calculated to attract the business.
Cardiff Station is relaying its programme
between 10.20 and 11 pan. on Friday,
January 18th, with an interval at 10.30
for items by the Welsh Miners’ Quartet.

Scottish Students’ Broadeast.

For an hour and a half on Monday even-
ing, January 21st, Scottish stations will be
under the (what some- people might be
inclined to consider) risky control of
University students. There seems to be no
special reason why the B.B.C. should hand
over their studios to young men whose
reputation, when let loose, is certainly on

Poruler Wiveless, January 12th, 1829,
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the lively side, but no doubt adequate assur-
ances were forthcoming which eliminates
any fear of overstepping the mark.

That being so, listeners can look forward
with pleasure, rather than with trepidation,
to a good entertainment, because it is
fairly certain that the students of Glasgow,
who are to have the first turn, will put up
a show that will take a lot of coaching.

Edinburgh and Aberdeen students
follow, and their spasms are not likely to
fail in effort to put the first fellows in the
shade. However, it will be for listeners to
judge which of the three entertainments
they like the best, and the three programmes
will be broadcast from all stations in the
Scottish group.

A Worthy Appeal.

e ———

to the States.

A CHAT ABOUT CUPS?

Sir Thomas Lipton, the famous sportsman and tea merchant, broad-
casting from W J J D, the Chicago Station, during his recent visil

It is difficult to recall among
all the many hundreds of
appeals for funds on behalf
of charity which listeners
have been asked to support
during the_last four years,
one that possesses a story
so brimful of British pluck
and self-sacrifice as those
will hear who listen to the
Newcastle Station to-morrow
{Sunday), January 13th.

It is another of those stir-
ving storics of the gallant
deeds of Bob Smith, coxswain
of the lifeboat < Harry
Vernon.” “Bob” died last
year with a record that must
“be outstanding, even in the
annals of that distinguished
but reticent class to which
he belonged.

No doubt East Coast ls-
teners will show their appre-
ciation of the services of one
of the most intrepid lifeboat-
men who ever lived.

*mm-owooooﬂoﬁm—oW*W*

TECHNICAL NOTES.

RECORD SPEED

: REVOLUTIONS PER MINUTE— EARLY EXPERIMENTS—LENGTH
z OF RECORD, ETC., ETC.
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Record Speed.

1 AM often asked by rcaders why it i3
that a gramophone record runs at a
speed of about 75 to 80 revolutions

per minute, and why this particular speed

was chosen.

You will realise that once any arbitrary
speed has been standardised by record
manufacturers, it becomes a very difficult
matter to get away from that practice,
since a gramophone must be made to play
any type of record. Therefore, there ia
little likelihood of the speed at present
adopted being seriously departed from.

Early Experiments,

As to the reasons why this speed was
adopted, it would take a long time to discuss

the various considerations which enter-

-into the question; indeed, it has heen
asserted by some experts that there is
really no particuler reason -at all for e_speed

By Di. J. H. T. ROBERTS, F.Inst.P.
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of about 80 revolutions per minute and .
that the speed was arrived at more or less
by accident. 1

I can tell you that this speed was not
arrived at by accident, but was the result
of many experiments undertaken  in the
early days of the gramophone, although
that is not to say that, with new conditions
and with the many improvements which
have been made in the recording and dupli-
cation of gramophone records, some different;
speed might not give just as good, if not
better, results. -

Length of Reeord.

That the actual linear speed (that is, the
speed with which the record moves under
the necdle point) may be wvaried within
wide limits is shown by the fact that the
actual linear speed at the edge of the record
is roughly two to three times as -great

. (Continued on page 986.)



Fopuler Wireless, January 12¢h, 1029,

HE first accumulator or storage
‘battery was produced by a French-
man named Plante about seventy

years ago, Like the modern accumulator,
it consisted of sheets of lcad, separated
from one another but submerged in acid.

Plantc used sulphuric acid, and he found

that if the cell were connccted to a source
of clectrical pressure and charged, certain
chemical changes took placc inside it.
Plante found also that when disconnected
and stood aside. the cell's new chemical
composition was retained for days, or even
weeks, yot when the cell was connected
to a suitable circuit the chemical ehanges
began to reverse again, and go back to the
normal state, and in doing so gave rise to
an clectric current like the one that was
required in the first place to create those
changes.

Input and Output.

Plante’s cell, therefore, was the means
by which electricity could be ‘ accumu-
lated ”’ and stood aside conveniently until
wanted. It was a practical and reasonably
cheap method of storing clectricity, and
although the accumulator has been im-
proved greatly during the seventy years
of its existence, it remains in essentials
very much the same.

— A smear of

P, ¢ Vaseline >’ or
other petroleum
jeily wul protect
the terminals,

B I T s e S e = =
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Every listener knows that it is advis-
able to keep on good terms with the
accumulator—for if you ‘‘ upset?® it
the carpet suffers. This article tells
of the many little practical points
that it pays to watch if you desire to
get maximum service from your

Low-Tension Battery.

1 By P. R. BIRD. :
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One of the great advantages of an L.T.
accumulator is that it is a reasonably
low-loss component. That is to say, the
amount of electrieity which it will give off
after having been stood aside is nearly equal
to the amount which was put into it. The
convenience of being able to store electricity
by means of an accumulator is so great
that even if it gave back only a half or
three-quarters of the energy put into it,
it would be an extremely uscful piece of
apparatus. As a matter of fact a good
accumulator will do far more than this,
and generally about ninety per cent of
the input is returnable as output.

When an accumulator has been newly
charged, tests with a voltmeter will show
that the electrical pressure (or difference
of potential, or voltage) between its negative
and positive plates appears to be about
2-5. After a time the electrolyte tends
to scttle down, and the voltage of the cell
becomes about 2-1.

As the accumulator is discharged, the
voltage across any pair of plates slowly
falls, and the lower limit is reached when
the voltmeter shows only a difference of
only 1-8 volts across each cell. Fortunately,
no matter what the size of a battery is.
whether it be a large 80-actual-ampere
hour, used for starting a motor-car, or a
small 20-actual-ampere-hour cell for running
a wireless set, the voltage for any given
pair of plates behaves in the way stated
above.

Voltage Variations.

Thus a 2-volt battery (one pair of
positive and negative groups) will usually
show a voltage between 21 and 1-8, aceor-
ding to whether it wants charging or not.
A 4-volt battery (two groups of plates)
will show double these figures (newly-
charged 42, and 36 when run down),
whilst a 8-volt battery. consisting of three
groups of positive and of negative plates,

will show treble these figures, i.e. a voltage
of 6:3 down to about 5-4.

The voltage or difference of pressure
between the plates is not the only method
of knowing the condition of a battery.
Equally good is the indication to be ob-
tained from the liquid in the cell.

Cases are sometimes met with in which
an obgiously dud battery, quite useless for
wireless' work, will show a reasonably
good voltage after discharge. At service
stations and other places where the con-
dition of the accumulator is a matter of the
utmost importance, the voltmeter readings
arc always supported by hydrometer
readings. (Hydrometers can be obtained
quite cheaply from any electrical shop and
every amateur who aims at keeping his
L.T. battery in good condition should
procurc one.)

A Useful Check.

Instructions are given with the instru-
ment, which will be found to consist of
a kind of fountain-pen filler, which can
be dipped into the liquid of each cell in
turn, and which will draw up some of this
liquid into a glass tube. Arranged in
the tube are floats, generally of different
colours, and the position of these indicates
the condition of the battery.

There are generally three of these floats

(Continued on next page).

tlustration shows Duw tue elecirolyte 1s
drawn up into the tehe ef the hydrometer, in
which are foals that show the-ccndition of the cell.

Thys
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(Continued from previous page.)
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in the tube, one heavy, one medium, and
one light. When the accumulator has
been properly charged and is in good con-
dition all three of these will float to the
top of the liquid. About half-way through

the discharge of the accumulator it will be-

Testing the voitage ot a bastcry by mean-J ol a

voltmater connected across its terminalsgsThe
most accurate reading is obtained after Phe set
bas been in pse for an hour or so, and whilst the
battery is still supplying current to the set.

found that the heavy float has sunk to
the bottom of the liquid and the medium-
weighted float is preparing to do so.

When the battery is run down even the
light float will refuse to keep to the top
of the liquid sucked up into the tube, thus
showing that the battery is in nced of re-
charging. The hydrometer test is not an
electrical one at all, but is a test of the
*“ specific gravity ” of the liquid. In other
words, the hydrometer checks the chemical
changes which are going on inside the cell.

The Two-fold Test.
The actual specific gravity. of your

accumulator will be found to vary a little -

with different makes, but as a rule a fully-
charged battery will have a specific gravity
of about 1-2756. Such a battery is fully
discharged when the gravity is about
1-150. An important point to notice about
Jhe specific gravity is that it is conveniently
proportional to the condition of the battery

‘“ ALL PRESENT AND CORRECT”

so that when the’battery is half charged
the specific- gravity will bLe
between the two figures mentioned above.
(i.e. 1-210).

By using both the voltmeter and the

hydrometer to ‘check the condition of your .

accumulator you can. be gnite certain of
keeping it in good condition. An old battery
in which the active material has become
very poor is quite capable of giving a
misleading voltmeter reading. and an
accumulator from which acid has been with-
drawn or spilt is quite capable of giving
a misleading hydrometer. reading.  But
there i8 no accumulator fault which can
mislead both the voltmeter and the hy-
drometer when ‘they are nsed in conjunc-
tion, so that the use of both instruments
(and they are both perfectly easy and
simple to use) is a complete safeguard
for the accumulator owner.

The maker’s instructions regarding the
charging and discharging of an accumulator
should always be adhered to, for although
a _robust instrument, an aceumulator.will .
repay its owner for all the care that is
takeén with it. Remember that cleanliness
is essential and the battery should not be
allowed to become dirty or splashed, but
should frequently be wiped over with a
clean cloth.

Acid and Accidents.

The acid i8 harmful to all clothes, sore
hands, ete., and nowadays everyone. knows
that it must be treated with the utmost
circumspection and under no circumstances
must it be allowed to come into contaect
with clothing, carpets, or anything of the
kind, which it will quickly attack and in
time "destroy.

To prevent it attacking the terminals
of the accumulator, these should be cleane
thoroughly with sandpaper or wiped over
with a cloth dipped in strong soda water.
and then they should be coated with
petroleam jelly, a smear of which will
afford complete and continual protection.

As an accumulator is sometimes handled
by quite incxperienced people it should be
noted that there is a right and a wrong way
to unfasten its leads. You should never
undothe L.T. leads at the ends joined to the xet.

The proper, and indeed the only sefc
way to disconnect them is first to take them
off the L.T. battery itself. ‘

Disconnected L.T. leads which are juined
at one end to the set are comparatively
harmless. But lcads disconnected from
the set at one end and joined to the L.T.
battery at the other end, are a source of
danger. If the ends of such wires touch.
the wires will heat up, and there is danger
of fire.

The vent plugs in an accumulator are an
important part of its construction, and care
should .be takon not to lose these.

Here sare shown the
varlouz perts of an
zcenmulator — oontain~
ing case, id, opositiva
platre, negative plates,
seperators, logs, ete.
(Note that there are 5
negative (rightyend 2
positive plates so tdat
when assembled both
sides ol each positive
facos o ncgative plate.)
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The holes i the vent plugs should bg

half-way.---kept-open, and as'gas escapes from these

when the accuniulator is being charged and
when'it is in use, it is dangerous to place
a naked. light near to them. The greatest
enemy of the accumulator is sulphation,
which is a form of chemical action that
attacks the plates if they are not properly
looked after. 3

Sulphation is sure to be troublesome if
the accumulator is allowed to run down and
then stand aside without being recharged.
Consequently, always make a habit of
returning the accumulator promptly to
the <charging station as_soon as the volt-
meter or hydrometer teclls you that re-
charge is necessary.

Don’t Shake It !

Remember, also, that an accumulator
should not be shaken about more than is
necessary. Constant charging and dis-
charging is apt to loosen some of the active
material on the positive plates of the cell,
and if the cell is shaken this may come in
contact with some of the negative plates. "If
so, it immediately sets upa little *‘ battery ”
on its own and a form of local action com-
mences which may in time completely
ruin the accumulator.

Local action is one of the causes of
over-sulphation, and in addition to the
accumulator standing idle, which is another
common cause, other sources of sulphation
are under-charging, “ running the cells

In time the ac:id icvei fans, owing 10 evapora-

tion, gassing, etc. Fresh acid must not be added,
but the loss shpuld be made goold by adding a
little distilled water.

down too far,” an internal. short-circuit
such as is caused by metallic impuritics
finding their way through the vent-plug
holes, underfilling of the aecumulator,
or filling it with acid of the wrong specific
gravity.

Leve! and Loss.

Finally, remember that the level of the
acid in an accumulator should never be
allowed to fall below the top of the plates,
in fact, it always should be slightly above
this, say half an inch or so. In time a
certain amount of the electrolyte will be
lost owing to evaporation, ete.. and it
will be necessary to add distilled water
occasionally to make up for the loss. (The
sulphuric acid does not evaporate, so,
on no account should more acid be put
into the cell, only distilled water, or other-
wise the specific gravity will rise owing to
the fresh acid added.)
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The problem of communication between alrcraft and aerodromes and other stations is being mvestlgated very

carefully,

THE present developmerit of air transport
is bringing out its need for adequate
communication in much the same
manncr as the earlier development of
railway operations disclosed for that indus-
try the necessity of special communication
services if speed and density of traffic were
to be attained with safety. The electric
telegraph, by a most fortunate coincidence,
was available just at the time the railways
requxred it; and as the demand for speed
became pressing the telephone was perfected.
‘By another fortunate coincidence, radio
appears to be available just at the time it is
needed for communication with aircraft in
flight. During the war, radio equipment of
relatively crude design was installed in
aireraft and proved of great utility. Since
the war radio telegraphy for aircraft has
been further developed by the naval and
mllltaly services of most countries, but
radio telephony has received less attention,
probably because of the inherent difficulties
and lack of a pressing demand.

Increasing Safety.

When surprises-due to bad weather can
be eliminated, the safety of air transport
should compare favourably with that of
other forms of transportation. By means of
a suitable communication system weather
reports from observers located along and
near an airway can be collected ; and it
should be possible, therefore, to reduce
materially the weather hazard of air
tran<port.

On some airways communication belween
terminal landing fields or airports is now
made by means S of radio telegraph and on
others by trunk telephone calls. Neither
system is ideal for the purpose. An ideal
system which is instantaneous and reliable
repeats messages at all airports, is free
from interference, takes up no radio routes,
and furnishes a permanent record of all
messages at all airports, is the telephone-
typewriter service.

This makes possible the instantaneous
transmission of communications between
distant offices, and simultaneously provides
cach ‘office and any desired intermediate

By EDWARD B. CRAFT.

stations with typewritten copies. This
service has been used for a good many years
by the principal Press associations in
America and is now being extended rapidly
to serve the needs of larger business
organisations.

When an aviator leaves an airport he
should be given information of the weather
along the route ahead of him, and a forecast
of the nature of probable chanrres during
the time of his flight. If general weather
conditions arc settled, or if his flight is a
short one, a forecast is entirely adequate.
However, for long flights and at times of
uncertain and threatemntr weather, it is
important that the pilot “be continuously

This article describes some of the steps that have already been taken to make air transport safe,

an'wa,)h Provision of radio transmitters at
airpor® and receiving sets in the planes will
make possible a simple one-way system of.
communication, and permit any number of
planes in the air to be advised without
confusion.

Experiments in America.

The perfection of facilities for communi-
cating weather and landing information to
plancs in flight, which will enable them to
operate with safety under relatively un-
favourable meteorological conditions, will
greatly stimulate the démand for improved
aids to navigation. It seems to be estab-
lished that under conditions of poor
visibility, when land-
marks are. totally

A specia! aeroplane eguipped with radio-telephonic and other types of wireless

apparatus.

- advised by radio of the weather conditions

he may enconntex during his flight.

In particular, storm warnings and reports
of the visibility and landing “conditions at
the airport where he expects to-land should
be sent him. Weather and landing advice
can he broadcast from each airport along th

It is a veritable wireless laboratpry.

obscured and beacon
lights are useless,
flying requires some
form of radio gonio-
metry if the pilot is to
find his way through.

A number of
systems have been
proposed for this
purposc; evolution of
the system which is
most satisfactory will
-be a matter of time
and will require close
co-operation on the
part of all factors in
the industry.

In America the Bell
Telephone  Labora-
tories, at their radio
station at Whippany,
New Jersey have
erected an experi-
mental two-way
radio-telephone
system and radio
beacon. In connection with this apparatus
it utilises a Fairchild Cabin Monoplane with
Pratt and Whitney *“ Wasp * engine. The
plane has been carefully bonded and shxelded
and is equipped with radio field-measurin
apparatus of the laboratories’ design.

(Continued on next pege.)
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' TESTING DRY BATTERIES.!

e e

What happpns when an H.T, battery ‘runs. down” ?
important facts are given in this article.

From A CORRESPONDENT. ¢

Some interesting and

"

B e o o o S ST S S i e e e S e *

HE factor which causes the voltage
of a dry battery to fall, though this
is not perhaps generally known, is

rising internal resistance. In a new battery
of nood design and construction the internal
resistance of the cells is very low indeed,
being but a small fraction of an ohm
apiece. As soon, however, as the battery is
put into service two causes of deterioration
set in.

In the first place pola.nsatxon to a
greater or less extent occurs, owing to the
formation of hydrogen bubbles about the
positive carbon rod. These are dealt
with by the depolariser of manganese
dioxide, which gives up part of its oxygen
to combine with hydrogen and form water.

A Second Cause.

This process brings us to the second
cause of deterioration. The manganese
dioxide within the sac or “dolly’ which
surrounds the earbon rod becomes gm?a.]ly
used up, and as it does so the resistance
of the sac itself increases. There is no
longer a perfectly free path through the
cell and the voltage falls in consequence.

It has been dinned into us for years

now that the only proper instrument for
taking H.T. voltages is a- high-resistance
moving-coil voltmeter. This advice is all
very well up to a point. The higher the
resistance of the meter, the truer will be
the reading obtained of the E.M.F. of
the battery, taking no account of its
internal resistance.

But as the internal resistance rises,
this type of voltmeter may give a rather
false indication of the battery’s condition
so far as doing work is concerned. Remember
that voltage merely corresponds with pres-
sure in a steam boiler. A pressure of, say,
forty pounds to the square inch can be
generated in a tiny boiler, but the amount
of steam that the ‘boiler can deliver is
too small to do any uscful work. The
battery "has to deliver current, and if the
internal ‘resistance is high, it may be
unable to give as muech as we require
from it.

Finding True Condition.

It is sound practice always to test a
high-tension battery when it is under load,
for then we obtain a reading which shows
what we may call the true “orkmg E.M.F.
Better still, if you have a high-resistance
instrument, take a voltage reading first
of all on open ecircuit, and then upon
closed circuit. Should the resistance of
the battery be high, there will be a big
difference between the two.

A very convenient way of obtaining a
rough idea of the battery’s- resistance is
to arrange across the terminals of the volt-
meter a resistance with a value of about
3,000 ohms capable of carrying a current
up to 50 milliamperes, and so disposed that
there is a switch enabling it to be thrown
into circuit (that is, im parrallel with
the voltmeter’s coil) or out of circuit.

Take the reading first of all with the

- readings will naturally-increase.

switch open, so that the resistance is out
of circuit. Then close the switch -and
take the readings again, but do not leave
the switch closed for more than just
enough time to note..the reading. The
greater the difference between the two
readings, the.higher the internal resistance
of the battery under test.

A good-quality battery in new condition
should show a drop of not more than
2 to 3 per cent when the switch is closed ;
with a bad one, even when new, the drop
may be quite considerable.

When the battery has been in use for
some time the difference between the two
When it
reaches from 10 to 15 per cent the battery
may be regarded as having reached the
limit of its useful life.

* Air and Ether.’>—Inspecting the radio trans-
mitter and receiver installed in the aeroplane.

Another way of obtaining an approximate
idea of the internal resistance of high-
tension batteries is to make use not of a volt-
meter, but of an ammeter.

The negative terminal of the ammeter
is connected to the negative contact of
the battery, and a lead with a bared end is
fixed to the positive terminal of the instru-
ment. One touches this bared end for an
instant on the extreme positive contact
of the battery, watching the meter pointer
the while. The lower the resistance of the
battery, the greater the number of amperes
which will pass.

Extreme Care Required. |
Generally speaking, a high-tension battery
has developed too high an internal re-
sistance by the time that it fails to pass
about ‘5 ampere. In the hands of an expert,
the flash test is an exceedingly useful one,
but it is not recommended to the beginner.

Pepular Tireless, Jenuary 12th, 1923.
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With this plane exact measurements can
be madc at various altitudes, under different

-weather conditions, of the efficiency of radio

transmission from the Whippany _trans-
mitter. In addition, the plane carries radjo
transmitting and receiving sets of experi-
mental deﬁxgn It is, in fact a flying radio
laboratory in which the engineers may
cxperiment under actual flying conditions.

The Jamming Problem.

A radio-telephone system with a suf-
ficiently powerful transmitter and ‘suf-
ficiently sensitive receiver to give reliable
communication for 100 miles will give fair
communication for perhaps 200 miles, and
its carrier-wave will interfere with reception
for a much greater distance. To avoid
interference due to the beating of carrier
frequencies, airports within a fow hundred
miles of onc another may be assigned to
different frequency channels, but serious

-difficulty is at once apparent from a glance

at the map of the National Airways.

Within 800 miles of Chicago, for example,

there are over fifty terminal fields or
airports. It would seem obviously im-
practieal to assign the available telephone
channels, of which the international agree-
ment allows six, to cover the eastern and
central United States without serious
interference. By restricting power as much
as possible and by other means yet to be
devised, it may be found possible to assign

the same wave-length to airports relatively -

nearer together. For the distribution of

weather information only, however, the
airways may well find insufficient the
frequencies in the exclusive band, 315-350
kilocyecles.

On certain main routes, air transport
companies will eventually require two-way
telephone despatching systems of their own
to control plane movements. These systems
will consist of radio stations situated at the
various airports along the route and inter-
connected by suitable wire lines.

Short-Wave Tests.

The frequency channels required for such
gervices cannot be found in the 315-350
kilocycles band which, as just indicated, is
apparently inadequate for the public
services of weather broadcasting from air-
ports. Further channels in the short-wave
region appear to be necessary.

In the short-wave region the Bell Tele-
phone Laboratorics have initiated an
additional development project. In co-
operation with the Boeing Air Transport
Company, they have undertaken to make a
survey of the airway between San Francisco
and Chicago, and to develop a system of
two-way telephony between planes in flight
and terminal landing fields on this route.

The planes and landing fields will be
equipped with experimental radio apparatus
and a co-operative experiment will be
conducted during the coming winter. From

‘this work it i3 hoped to determine for an air

transport company the requirements for a
two-way. radio-telephone service. The
investigation should furnish invaluable data
both for radio operation and aviation, and
thus make available to commercial aviation
the best possible communication service.
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The Farad has long been regarded as a unit far too large for practical use,

This article gives some startling facts

concerning it® which will be of interest to all amateurs.

IETHER it be true or otherwise that,
according to a tale which has long
gone the rounds, a certain radio tyro

entered a wireless dealer's shop and
calmly demanded a 2-farad condcnser is,
perhaps, beyond the present point. But it
is certainly frue that most of us have
* become so used to hearing the term ** farad
that few individuals indeed take the trouble
to realise exactly what a farad means.

Fhe farad is, of course, the standard
unit of eclectrical capacity.  Its name
originated as an expression of honour and
appreciation of the mighty work done by
Michael Faraday (1791-1867) in the develop-
ment of electrical science, and especially
the practical side of electro-technics. The
term, in fact, serves to perpetuate the

memory of the man
more cffectively
than any material
monument could do.

However, in
many ways, the
farad is quite a
fictitious wunit. Tt
was originally
defined as the capa-
citv of a condenser
which would hold a
charge of one
coulomb of electri-
city, and. give rise
to a diffcrence of
potential of one volt

S

A 001 mfd. varlable con-

denser, of the old type, between  the | SOns
possessing 73 plates. denser terminals.
But, one rather

thinks, the idea of the farad was developed
at a period at which electrical science was
still in its earliest infaney, and during which
time many thcoretical considerations were
imperfectly realised. )

Consequently it is that the farad can now
be shown to be a unit which is almost
infinitely too big for all practical usage, no
matter whether such usage be in radio
technics, or in the older branches of electrical
science.

Impossibly Large Apparatus.

Experimental considerations can be made
to show that a 1-farad condenser would be
an impossibly large piece of apparatus.
Consequently, for practical usage, the farad
has been divided up into millionths of a
{tarad, each millionth being termed a
microfarad. Thus, for instance, a condenser
possessing a capacity of 0005 microfarads
bas, in actual fact, a capacity of 1/2,000th
‘of 2 microfarad.

Yithin morc recent times still, however,

By R. GOODE,

it has been found that even the microfarad
is apt to provo rather a large and unwieldy
unit for fine electrical work. On this account,
therefore, the micro-microfarad has comc into
use, one micro-microfarad being, of course,
one millionth of a microfarad, or onc million-
millionth of & farad. However, for ordinary
radio usc,

the _micro- lataGirary TERMiNAL E£LECTRODE

farad alonc 1

seems to

have retain-

ed its hold,

themajority -

of such con- .

densers  be- ok

ing rated in ;

decimalsofa | .=

microfarad. o taracueary Taeaunar £LECTLOOE
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But now The earth floating_in space, and

let us deal acting as a spherical condenser

with the ©1720mtd. capacity between two

4 3 imaginary terminal electrodes.
farad itself

in order that we may endeavour to obtain
a true appreciation of its enormous magni-
tude as a unit of capacity.

Size is Relative.

Naturally, the size of anything depends
to a great extent upon the way you regard
it. So is it, if you really think of it,
regarding the actual magnitude of the unit
of capacity—the farad. If we think merely
in microfarads, or in micro-microfarads, then
naturally, the farad itself appears of an
enormous size. On the other hand, if we got
ourselves used to dealing in farads only,
then the microfarad and micro-microfarad
would appear almost indescribably small.

Y7¢3

Conrrasine_rue Sizes
or A_ONE FARAD
CoNOENSER

Contrasting the sizes of a 1-farad condenser and
8t. Paul’s, The heigl;% o!i tl:e condenser would be
eet.

Rcturn, however, for a moment to the
0005 microfarad condenser which we talked
about a moment or two ago. This, as we
saw, has a capacity of 1/2,000th of a micro-
farad. Therefore, it would take no less than

- 2,000 of these condensers to provide one

microfarad of -capacity. Still further, the
astounding number of 2,000,000,000 of
these -0005 mfd. condensers would have to
be combined to make up 1 farad of capacity.

Capacity of the Earth.

Every spherc or spheroid whieh can hold
an electiic charge possesses its own capacity.
The capacity of cven large spheres is only
very small.  But, taking the whole earth
itself as a spherc of perfectly cenducting
material, it has been worked out that its
capacity would be abont 72/100,000ths of
a farad, or approximately 720 microfarads ;
that is to say, the total capacity of about
360 commercial 2 mfd. condensers ! Strange,
but true cnough, so cnormously great is the
farad itself.

Suppose, again, that some enthusiastie
experimenter set out to build himself a
1 farad variable con-
denser, and that he
was able to obtain
the plates of an arca
approximately equal
to the ground space
of St. Paul’s Cathe-
dral. Insuch anin-
stance,about 117,000
of these plates would
be required, and if
they wereof ordinary
condenscr-plate
thickness and were
spaced about 1/25th
of an inch apart, the
total height of tho
condenser would
work out at approxi-
mately 790 feet—
without, of course, taking intto consideration
the enormously thick and strong end-plates,
and the various other fittings which would
be required for -the erection of such an
ingtrument.

Now, the top of St. Paul's Cathedral
is given as being 356 feet above the ground,
so that the 1-farad condenser of our million-
aire radio enthusiast would tower into tho
air more than double the height of St.
Pauls! Such a condenser would hold a
charge of 1 coulomb of electricity (1 coulomb
being the quantity of clectricity eonveycd
by a current of 1 ampere in 1 second),
and it would possess a terminal difference
of potential of 1 volt,

Michael Faraday, the
founder of present-day
electrical science, in
whose honour the unit
of capacity has been
named.
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HE B.B.C.’s decision to alter the wave-
" lengths of their stations comes at an
oppastune_moment, for undoubtedly
interfcrence, instead of improving, has been
growing worse. The B.B.C. have, as they
point out, a definite policy for combating
the interference problem, and that may be
shortly enumerated as follows: )

1. To diseover by every possible means
a gerferal agréement as to the alloeation
of wave-lengths between all broadcasting
authorities responsible for working stations
in Europe.

2. To organise the British broadecasting
system in a way which will give satisfaction
to the greatest number of listeners.

3. To make the maximum use of the
present facilities available.

Work Badly Hampered.

As is well known, the work of the Unione
Tnternationale do Radiophonie has been
considerably hampered by the fact that
certain carcless radio authorities on the
Continent have not adhered to the wave-
length agrecment worked out by ths
Unione, and although much has been done
in clearing up the recalcitrant stations—
some of the Spanish ones being the worst
offenders—much still remains to be done
in order to bring 2ll the European stations
into line, and to enforce a strict observance
of wave-length regulations. .

Until this is really accomplished, it will
be impossible to guarantee the safe and
round working of the Unione’s wave-length
plan. It will be remembered that in March,
1926, a plan was submitted to the Council
of the Unione, called the Plan de Genéve.
This plan was agreed to by over eighty
per cent of the stations in Europe.

Although the Plan exists to-day, it mnust
he remembered that a good many new
stations have cropped up since 1926, and
consequently the plan is not working as well
as it might. In fact, it is a little out of date.

Consequently, a new plan, bascd on the
old, has hecome neeessary, especially when
the. Governments’ Wireless Conference at
Washington reduced the total number of
wave-lengths for broadeasting, despite
the fact that new stations were growing
up, and that new broadeasting authorities.
demandcd better service as regards wave-
lengths than they had been given in the
original Plan de Genéve.

The New Scheme,

This new plan has at last been evolved
and has heen given the title of the Plan de
Bruxelles. This plan has been worked out
as a means of obtaining an amicable adjust-
ment  of station wave-lengths for the
henefit of all, but owing to the new stations
existing to-day, the limitation of wave-
lengths necessarily imply a sacrifice from all
those broadcasting authorities which were
unduly favouved in the old Plan de Genéve.

" NEW WAVE-LENGTHS.

A review of the re-shuffie of stations which the B.B.C. is bringing into
operation on Sunday, January 13th.

By THE EDITOR.

Y
ettt st tttttttttttttttttttsttttststtstriosoe

¥
THE 1’
i

This country, among others, has had to
give up some wave-lengths. The B.B.C’s
sacrifice, in order to make the plan workable,
has. been to exchange a wave-lerfith of
353 metres for one of 243'9. The full details
have becn alrcady given in the  Radio
Times,” and it is unnecessary to recapitulate
them here, except to point out that the new
plan will be put into cxecution on January
“13th, 1929.

Required Immediately.
The B.B.C. point out that longer notice
of the charge in wave-lengths could not be

- given, as fhe situation is so scrious that it is

imperative to get' the alterations made as
sodn as possible: Captain Eckersley rightly
states that the B.B.C., realising the possi-
bilities of the international broadeasting

This American engineer has succeeded in Lakiig
a record of a lightning flash in detail which ecan b2
analysed at leisuze. I shows prodigious pressures!

situation, prepated proposals over three
years ago to meet such difficulties in the
future.

These proposals became known as the
Regional Scheme, but delay and deluy and
delay was cncountered, so much so, in fact,
that interference got the upper hand and,
a3 Captain Eckersley points out, is an evil
now very aggravated. Had a start on the
Regional Scheme been made carlier, and
had there been less red tape and dilly-dally-
ing at the Post Office, probably the serious-
ness of the situation to-day would not have
been so accentuated.

Captain Eckersley also points out in his
article that Germany is in a much better-
position than we, and thus gains the reward
of foresight because of ability to act upon
a sitmation much quicker than we do. In
short, the Regional Scheme for this cointry
is two ycars late.

However, we hope this Plan de Bruxelles
will help clear up a situatiou which hay

Pezular I_r[’,irelcss, Januery 12th, 1929,

heecome of late ahmost impossible, and we
sincercly hope that the B.B.C.’s difficulties
in conncetion with the Regional Scheme will
quickly -be swept away .and -that the whole
plan will go forward to a triumphant
conclusion.

We published the new revised wave-
lengths in our issue for January Gth, but we
are again reproducing them in this week’s
issuc of PorULar WirELESS for the benefit
of those readers who did not fully note them
in our previous issue.

Will Not Affeet Sets.

The changes in the British wave-lengths
arc not very great. In fact, in certain
instanccs, the new . wave-lengths show a
difference of only a few metres from the old
wave-length. For cxample, the London
station, which has been working hitherto
on a wavo-length of 361'4 metres will, in
future, work upun one of 358 metres, and
the consequent adjustment to receivers will
be very small.

This change, of course, will in no way
render obsolete existing receiving sete.

As the “Times” points out in an
cditorial on the question of the necw wave-
lenys.. changes, the new plan’seems to have
practically no disadvantages. In fact, the
listener who is in the habit of tuming-in
foreign stations should, as a result, find it
easier to scparate foreign stations and, in
fact, easier altosether to pick them up and
tune them in. Further, the introduction of
the exclusive wave-length scheme for the
Relay Stations will bring relief to some four
or five million listeners, chiefly owners of
crystal sets in the thickly populated areas
where hitherto the most frequent cases of
interfercnce from European stations have
been noted.

Offenders Not Punished.

It s to be hoped that the B.B.C.’s state-
ment, that steps will bo taken to ensure
that the wave-lengths adopted are strictly
maintained by the various stations concerned
in order to put an end to the interference
nuisance, will be borne out in practice.
But the Unione Internationale de Radio-
phonie, although a kind éf wireless police-
station, as the ‘ Times” describes it, is
not given any definite authority for punish-
ing offenders. i

The most the Unione scecms to be able
to do is to draw the attention of offenders
to_their misdemeanours, but it would bhe =
great help if some method of punishment

_could be evolved, whereby careless foreign

stations breaking the agreement could be
hrought to book, and made to realise the
ertor of their ways. It is not mugh good
having a policemnan urdess there is a magis-
trate before whom to haul the offender,

The New” Wave-lengths,

Kilohertz. JMetres. Station.
192 1,562:5 Daventry 5 X X.
622 4823 . _5GB,
748 4011 Glasgow:
793 378-3 Mauchester.
838 358 London.
928 - 3232 Cardiff.
964 3112 Abeideen.
991 - 3027 Belfast.
1,040 288-5 Relays and Bourne-
mouth.
1,230 2139 Newecastle,

3

N.B.—These chonges come into ope."al%zm
on Sunday, Januury 13th.
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That's the kind of
silence you want
to det in the

background of

your amplitication

—and with a Lissen Transformer in your set
you do get a background so silent that each
note of music, each word of song and speech
stands out with a life, a vigour, a clarity such
as you can get with no other transformer.
That is why Lissen Transformers are used by
the expert who seeks to eliminate parasitic
noises from the incoming signals, as well as
by the musical critic who wishes to achieve
. perfectly even amplification over the whole
band of audible frequencies.

W hatever circt_;it_you are building—for what-
ever purpose it is designed—you can use a
Lissen Transformer and get improved results.

THE LISSEN SUPER TRANSFORMER

This Super LISSEN Transformer is made in two ratios,
3} to 1 and also 2} to 1. The 3} to 1 is suitable for
use in either the first or the second stage of an L.I.
amplifier, or can be used in cascade for both stages, and
with practically any valve. The 2} to 1 transformer is
suitable for use after a high impedance. rectifier valve
without fear of distortion or loss of high ,
notes and overtones. The price is the 19 -
same for both ratios .. o SR |

o IR

The famous 86 Lissen Transformer has won for itself
the reputation of ‘‘ The Transformer that will never
break down.”” Suitable for all ordinary purposes. 8[6
Turns ratio 3 to 1. Resistance ratio 4 to 1

LISSEN LIMITED

8-16, FRIARS LANE,
R'CHMOND; Surrey.

(Managing Director—Thos N Cole
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TRANSATLANTIC TELEPHONY—A WARNING..
The Bditor, POPULAR WIRELESS,

Sir.—The Postmaster-General's attention has béen
called to your issuc of the 22nd December, page 836
of which contains several letters from correspondents
concerning their  intereeption of Transatlantie -
tclo{:hony, and he directs me to point out that the
deliberate interception of such messages Is contrary
to condition (1) of wireless receiving ticences (and
a corresponding condition in experimental licences)
which reads as follows :

1. The Licensec shall not allow the statlon to

be used for any purpose other than that of receiving

in the premiscs occupied by the Licensee broad-
cagt programmes and messages sent for general
reception and messages sent from an experimental
station in conncetion with experinents carried

out by the Licensec. E

It a licensee In the course of his wireless reception
hﬂD?Cns to intercept a private message, he is speci-
fically forbidden to divulge it or allow it to be divulged
to any unauthoriced person. The relative condition
of the licence rcads as follows ;

4. The Licensce shall not divulge or allow to
be divulged to any person (other than a duly
authorlsed officer of His Majesty's Government
or a competent legal tribunal) or make any use
whatsocver of any message received by means of
the station other than broadeast matter gent out
for general reception, and messages sent from an
experimental statlon in connection with experi-
ments earricd out by the Licensce,

As it seems possible that there may be some
misapprehicosion in vegard to the interception or
divulging of private messages which are being trans-
mitted by wireless telegraph or wireless telephono
services. the Postinaster-General would be much
obliged if you wonld be good enouzh to draw atten-
tion in your Journal to the licence conditions quoted
above. I am, Sir,

Your Oledient Servant,

F. W. PrILLIPS.
General Post Office, London.

THE TRANSATLANTIC TELEPHONE.
The Editor, POPUTLAR VWIRELE3S,

Dear Sir,~1 should like to confirm Mr. Coliins’
statement that the U.S.A. end of the transatlantic
telephone service can be received in this country at
quite good strength.

I use the “ Sydney ’* Two short-wave receiver, and
do not need to make it oselflate, and the wave-length
appears to be more than 22 metres, ns the variable
condenser reading {8 85 degrees,

Herts, b E.J

Ed. Note . —The attention of E.J. and other rcaders
inlercsted in {his subject is drawn to the above letter
from the G.P.0. )

A WATER-PIPE WARNING.

The Editor, POPULAR WIRELLSS.

Dear Sir,—Having been n regular reader  of
TorPULAR WIRELESS for some years, 1 wondered if
you would be interested in the following experience.

Some friends of mine wishing to improve reception,
thought of trying another earth conaection. Having
bought an earth tube they proceeded to hammer it in
the ground, when they unfortunately picked the
spot where the water main happened to be with the

o e *

CORRESPONDENCE.

| TRANSATLANTIC
+
3

TELEPHONY {

A WATER-PIPE WARNING A
CRYSTAL SET IMPROVEMENT,

Letters from readers discussing interesting and b
topical wireless evenls, or recording unusual
experiences are always welcomed ; but it must
be clearly understood that the publication of
such does in no way indicate that we associate
ourselves with the views expressed by omr
correspondents, and we c¢annot accept any
responsibility for information given.—EDITOR. 4
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result that the water for five houses had to be turned
off for twelve hours or so.
Perhaps you could publish a warning about
ascertaining first where the water-pipe runs.
I remain,
Yours faithiuliy,

Leamington Spa. CYRIL LANGLEY.

A CRYSTAL-SET IMPROVEMENT.
The Editor, POPULAR WIRELESS.

Dear Sir,—Although I usc a threcivalve set, T
oftcn amuse myself tinkering about with a crystal
for the amusement of my Loy : and, quite ineidcntally

I secm to have
-2 \it upon a way
of improving to
a  very
extent the sim-
ple erystal cir-
| ciit. 1t isthis:
Shunt a con-
denser  (about
-01) aeross the
I frec end of the

cofll and the
{ ‘phone side of

5 diffcrence  this
made in both
the volume and
quality of a simple little set I recently made for my
Loy wants hearing to be appreeiated.

ours truly,
Kennington Cross, S.1.11. E. V.

. “FREE GRID BIAS?”™
The Editor, POPULAR .WIRELESS.

Dear Sir,—With reference to the article under the
above heading in Your fssue for December 15th, I
would Hke to siggest that the arrangement of
obtalnlng grid bias by means of a resistance con-
nected in the H.T. negative Iead is fundamentally
bad, and, In faet, it ean readily be shown that it
introduces very scrious back coupling.

the crystal. Tho-
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Whether this baek coupling produces serious
audible distortion depends on the exceilence or
otherwise of the amplltier used. The effect of a high
intcrnal tesistance in an H.T. battery is well known,
namely, by the production of *“ whistles ” and the
gcneralfy poor reproduction, which. of course, is
caused by fecd-back from the output valve due to
the alternating voltage gencrated aeross the battery
by the flow of the alternating-current signa) througi:
it, The addition of a 1,000 ohms resistance in the
negative lead is preeisely the same as having a battery
of 1,000 ohms internal resistance, and when one’s
hattery has that resistance it is in a very had way.

The writer has observed that when using an H.T
accunmlator the addition of a resistance of even
200 in the negative end of the battery as indicated,
cuts down the amplification and ixcneml!y spolls the
reproduction, The fact that there is a by-pass
condenser of 2 mfd. or even 4 mid. across the
registance js of little use, as a 4-mfd.condenser has a
resistance of 400 ohms at 50 cycles and 800 chms at
25 cycles. and consequently if one is using good
amplifying devices serious distortion may result,

In conclusion, I would suggest that it cannot be
emphasised too strongly that one of the flrst requlre-
nmentsof & good receiver s that it shall have a separate
H.T. tapping for each valve and a separate 2-mfd.
by-pass condenser from cach H.T. tapping to the
H.T. negative, as by this means only can onc ensure
the relative absence of back coupling in good
awplifiers,

Yourz faithfully,

Manchester. J. BaGges.

MR. ALLINSON’S REPLY.

The Editor, PQPULAR WIRELESS,

Dear 8ir,—In answer to your fetter of December
18th. re the attached letter, I would like to point out
that the mietliod of obtaining grid bias that I des-
cribed is used in many commercial receivers and in
the amplificy included in the B.T.H. Ricc-Kcliogg
loud speaker.

As regards its cffect on quality, even when shunted
by a large fixed condenser on the lower frequencics
where the impedanee of the condenser wilt be highest,
there is littlc or no tendency for feed-back to produce
nndesirable  effects.  Low-frequency occillation due
to battcry resistance is usually at a fsirly high
irequeney,

Further, if a coonmon resistancc will produce L.F.
feed-back, It will not reduec amplitication, but the.
reverse, although it may spoil reproduction by
produeing a peak in the voltage-frequency amplifica-
tion characteristic. 1 have used the method described
in an amplificr deslgned for use with, and actualiv
employed in conjunction with a moving-coil loud
speaker without impairing the quality. In the casc
in question the total platc eurrent was very high. and
a resistance of only 400 ohms was required to get the
correct value of.bias.

In any case the article describes an idea that is
actually used in practice as stated above, while though
it may not be suitable for usc in all cases,it neverthe-
less has definite scope and Las been proved to be
useful and practieable when uscd under the eorrect
conditions.

Yours faithfully
. P. ALLINSON.
AMIEE, AMIRE, F.Inst. P.Inc.
N.w.s.

F the number and variety of forms of
wishing one “ A Happy Christmas”
are any indication of the amount of

actual happiness one receives, then the lot
of the amateur transmitter is indecd a
happy one! Year after year he notices by
about the 15th of December that foreign
amateurs become strangely voluble at the
end of their transmissions, and many arc
the strange forms in which their good wighes
are put. Truly the English language needs
some learning before one can use the
idioms with any safety.

Two French amateurs wished me a

“ Prosperous Christmas and a Merry New
Year,” and one cven wished me a * Con-
vivial Feast! And 1 should have a
lifetime of happy years before me if the
“ Happy 1929, o.m.” received from every-
one were all to be added up.

The New Call Signs.

This being so, I cannot do better than
wish a very Happy New Year to all my
readers. May your valves never die and
threshold how! never cross your threshold !

Little has yet been settled in connection
with the new call-signs for the majority of
European countries, but 1 should imagine
that early in the new year they will all have
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|  SHORT-WAVE §
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i By W.L.S. :
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received their official calls and the old
unofficial * intermediates ”* will never more
be heard on the air. The following groups
of letters have already been definitely
allotted and in most cascs arc already in use :
CN, Morocco. CP, Bolivia. CT, Por-
tugal. D, Germany. F, France and colonies.
G, Great Britain. H B, Switzerland. 1,
Italy and colonies. J, Japan. K, US.A.
(Outlying possessions). L A, Norway. O H,
Finland. O K, Czecho-Slovakia. ON,
Belgium. O Z, Denmark. R Y, Lithuania.
S M, Sweden. S U, Egypt. U O, Austria.
V E, Canada. V O, Newfoundland. W,
US.A. YI,Iraq. ZL, New Zealand.

If you bear in mind that the new scheme
brings thesc two letters into force as an
integral part of the call-sign and not as a
prefix, you will not be confused between
the old and the new rulings.

I oftean wonder why there is no American

broadecast on 42 or 44 metres, particularly
for the benefit of European listeners. True,
2 X A F’s wave-length is quite suitable for
“late-at-night > listening, but 2X A D is
a wash-out at this time of year, unlcss one
is home very ecarly in the evening. And
then the “ D X-itch ™ does not begin to
irritate onc until fairly late in the day.
Listening to 2 X A D at 4.30 in cold blood
is nothing like so exhilarating as straining
one’s ears after faint noiscs in the * wce
smna’ hours,” and then suddenly running
across 2 X A F’s lusty voice.

Why Is It ?

Why is it, too, that whenever I have a
new set to test, conditions are invariably
bad, and make me think the whole thing
is a failure ? Time after time 1 havc de-
cided that my latest short-waver is an
absolute wash-out and found two or threo
nights later that there is nothing wrong
with it ? TFurther, 1 belicve they chaunge
maliciously every fifteen minutes or so,
because switching back to the original set
seems to improve them again! Seriously,
though, to be of any value at all, a test of
a new short-waver should last for at least
a week, so that one has a chance to judge
its bekaviour under all conditions.
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Further Pictorial Details

of the wenderful set .y
described in “P.W.”
last week.

The weirdest collection of components ever seen!

£o0ove : Remove the wax paper very care-
fully to avoid the risk of tearing.

Left : Rubbing the stove polish oa the

paper for making the anode resistances

and grid leaks.

Left : An anode resistance (left) and a grid
leak (close to the scissors). Above : The
folded condenser ready for attachment
by means of sealing wax to the wood strip.
Right : Foil is used to make good contact
at each end of the resistances and leaks.
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A Below : The trimming of the wax

paper | for the coupling condensers and

their subseqnent assembly should be

done -with great care in order thal
no shorting shall oceur.

Abovo : Empty out the cigar-
eftes caretully in order to get
the timfoil.

The first step in making the varlable rondensers 18 the scribing of the
eireles for the d:scs for the moving plates. Two discs are ctequired, cae ‘or
each condenser.

“ gtgrered > arrangement
e foil and paper in the coup-
condensers'is shown above,

Above : The tinfeil
on one of the discs of
the variable coz-
densers ready to bo
pressed down.

Here is the completed receiver °ready for action.”” It ordinary care is

taken the construction will be found to be quite casy, while ths- resaits

are equal to those obtainable from some of -the elabgrate- threo. awvalvers

which.cost round about £10. It is a real loud-speaker cet capa’le of extra-
ordinary resulis,

: - - . - i Fusthot ensivieciionol ‘deteils concerning this et will be-found en page 570.
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AST week I told you how to make the
two variable condensers (one for
tuning and the other for reaction);

together with other details. This week we
will discuss the fixed condensers, anode
resistances and grid leaks, and how to
finish off the receiver so that it will be
ready to work.

Look carefully at the photographs pub-
lished last week, and you will see that there
are two small pieces of wood, nearly
touching, placed at the back of the basc-
board. These carry the two anode re-
sistances, and at their point of junction
are joined to the H.T. battery. ' Between
the first and the second, and between
the second and third, valve holders, you
®will sce two other pieces of wood.
These carry the grid leaks, while between
these and the variable condensers are what
appear to be flattened rolls of paper.
Thesc are the coupling condensers. To the
immediate left of the first valve holder you
will sce another piece of wood covered
with white cardboard. This carries the
grid condenser with its lealk.

Grid Leak and Condenser.

To make the grid leak and condenser
combination take a small piece of wood—
the thickness does not matter much, but
say a quarter of an inch—and cut out of
it a piece 2 in. long by 1 in, wide. Next take
a piece of thick cardboard and cut it to the
same size, namely, 2 in. by 1 in, but cut
away at each end a slot 1 in. wide by
4 in. deep so that the cardboard has an
appearance something like the letter “ H,”
but with a very wide cross-piece. Lay
this piece of card aside for the time and
take a strip of tinfoil £ in. wide by about
3 in. long. Cut this in half so as to have
two pieces § in. wide by 1} in. long and put
these aside also.

Next cut two pieces of waxpaper of the
exact size of the “ H” cardboard, another
piece 1 in. by 1} in., then take six small
woed screws and two of the tin soldering
lugs. Heat up your soldering iron and tin
these lugs carefully, leaving a good bleb
of solder on each. These also can now be
laid aside. Before we can proceed with
the final assembly of the grid-leak and
condenser combination we must make the
grid leak, and as the method of making
the grid leaks and anode resistances is
practicelly the same, we will now prepare
the necessary resistance materials for all.

Making the Resistances.

This is done by taking a page of Portrar
WirgLESS—from a back number, or adver-
tisement page you do mot want—laying
it carefully on a flat surface and covering
it with a thin uniform rubbing of stove
polish. The “ Enameline” stove polish
used for this purpose is a graphite prepara-
tion and a new threepenny tin should be
purchased from your oil shep. When you
open the tin (probably sticking your
thumb iuto the polish in the process, as
I did) you will find Enameline is a very
smooth jet black paste. Before actually
making the grid leak and anode resistance
you should try a few experiments with it.

Take any old sheet of paper and a rag,
and wrap two or threc layers of the rag
round the forefinger of your right hand.
Now dip the end of the rag into the Ename-
line with a slight rubbing motion and rub the
black mixture over the paper. Rub it very
uniformly but firmly and aim at getting
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} FURTHER DETAILS }
} OF THE §
i TG THREE VALVER. {
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By PERCY W, HARRIS, ML.L.R.E.
Editor, “TheWireless Constructor.”

O -

>

only just enough on the paper to make the

“paper jet black. You can easily put far too

much on, and if you usc too little the paper
will look greyish and smeary.

Practice a little so that you can be sure
of covering a piece of PorrrAR WIRELESS
paper with a perfectly uniform thin, black
coating, neither too much nor too little.
When you are sure of your ability in this
direction take another piece of Porurar

. WireLEss paper and make a uniform

black coating over about a third or half
of a page. You can hold it up to a very
strong light to see whether the coating is
uniform.

Next, keeping the paper on a smooth,
flat surface, rub it vigorously in two or
three directions so as to spread the coating
and burnish it. It will now shine quite

brilliantly, just as will a stove when pro-
perly rubbed. You may wonder why I tell
you to use PoruLar WIRELESS paper.
There is a very good reason, as the paper has
a particular texture and the sizes of the
strips cut to give a particular resistance value
depend upon the texturc and how the

A bird’s eye view of the 7/6 three-valver, the con-
. struction of which is fully illustrated on pages
963 and 969,

polish is rubbed on. ¥ could have used
any kind of paper, but the stiips would

_have becen a different size for cach kind

of paper.

For the anode resistances cut two strips,
2% in. long by ¢ in. wide. For the grid
leaks in the coupling units cut two strips
of the same dimensions, but cut them away
in the middle so that you have { in. wide
ends, but only % in. wide for a distance
of 1} in. in the middle. For the grid leak
on the grid-leak-and-condenser unit of the
detector, cut a strip 2 in. long by 4 in. wide,
and in fact make up the leak in exactly
the same way as for the coupling leak;
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but only 2 in. long, and cut the middie
strip thinner, between } in. and 4_ in.
wide for 11 in. While you are at it, it is
just as well to cut several examples of each
of these strips, so that you can try a few
experiments later.

We will now return to the grid-leak-and-
condenser combination for the detector.
Take the grid leak, your three pieces of
waxpaper, the two pieces of tinfoil, the

iece of cardboard, and the screws and lugs.
Now, with a sharp object, such as a bradawl,
carefully make two small holes 1} in. aparb
in the small block of wood so that yoif have
a hole at each end,-} in. from the end and
on a central line.

Careful Assembly Required.

Make these holes so that you can later
screw the wood screws into the wood
without splitting it. Now take your grid-
leak, lay it on top of the wood, and press
it firmly down with your finger so that
you can feel in the grid-leak paper the
positions of the holes beneath.  Next
pierce the paper carefully so that each hole
comes exactly above the corresponding hole
in the wood.

Now take the piece of waxpaper, measur-
ing 1} in by 1 in., and lay it centrally on the
top of the grid leak, so that it occupies the
full width of the wood, leaving } in. each
end. Next take one of the picces of tinfoil
and place it along the centre line of the
wood so that one end of the foil projects
} in. beyond one end of the wood, when
the other will, of course, come § in~from the
other end. Next take the piece of wax-
paper which is cut the same size and shape
as the cardboard and lay this over the top,
being careful in all these operations not
to shift the pieces of paper already in
position, and take the second piece of foil
and lay it along the centre line in such a
way that one end is flush, projects § in. from
the opposite end of the wood, and the other
comes  in. from the other end.

Now take the third piece of waxpaper
which is also cut the same shape as the card-
board, lay this carefully on top and finally
place the cardboard in position. With the
finger held firmly on top of the cardboard
make four holes on the four corners of the
cardboard with a sharp instrument, and
screw cardboard down with four screws.
This grips everything.

The Completed Component.

Next take the remaining two wood"
screws and the two soldering lugs and, after
carefully *‘feeling” through the tinfoil
for the holes beneath, make a small aper-
ture through the foil, and then pass through

-each hole at each end a wood screw with a

soldering lug bencath its head, and the
tab of the soldering lug pointing outwards.
Be very careful when you screw this into
position, for you do not want the soldering
lug to rotate, or it will tear the foil. The
screws should be screwed down so as to
hold the lugs firmly against the tinfoil.
The final step is to melt some sealing wax,
put a little on the baseboard and, while
it is still hot and melted, press the grid
leak and condenser combination firmly
into position, as shown.

In this assembly we now have a small

. fixed condenser with waxed paper as a

dielectric and across the condenser a grid
leak. The method of contructing the anode’
resistances is much simpler.

Continued on page 980.)
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THE IMPORTANCE
of UNIFORMITY /_

It is only natural that -a circuit built entirely
of Lissen parts will give better results than
the same circuit built of mixed parts. Because,
if you build with all Lissen parts you have a
uniformly high standard of accuracy running
throughout, you ensure closely matched
values in the circuit with all the parts
pulling together all the time. And because
of this you will find that the receiver when
built will retain its original selectivity and
quality of reproduction throughout its life.

Nhnportant
CONDENSER VALUES

Particularly do the above remarks apply to
condensers, where unvarymg accuracy  is of
utmost importance.

LISSEN FIXED LISSEN LISSEN MANSBRIDGE
CONDENSERS: R.C.C. UNIT TYPE CONDENSERS

have become the Ftisof utmost importance Hermetically sealed in a non-

standard fixed con- ;:c “:om'j‘e'nc;g' s:g:,‘l d"‘l‘,’; conducting ease, camnot be short-

densefs in almo§t €VerY  absolutely leakproof. If circuited-on the case. Deliver all
published circuit.  vour condenser teaks in  their stored-up energy and have
:\ccuracy to within ;‘;‘se[“;ﬁ;ﬁ'c “",'lfh:"l‘:h‘;'e':" the biggest margin of safety of
S per cent o[ the stated  condenser fitted to the any condenser made.

,

capacity. Lisses R.C.C wunit wil! 011005 .. ......... 1,
to ‘001 m[d , never leak, never wvary. 1
o It delivers all its stored 0
each .. upenc-gy all the '53 ............. ..
time., Mincresinn AL w3 b e o s s
02 o e e, o e Af 0 Fo
each 1/6. unchnngmg Bl R e S . - - el

LISSEN LIMITED

8-16 Friars Lane, Richmond, Surrey
Managing Director - « = Thos.N. Caole
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FROM THE, TECHNICAL EDITORS NOTE BOOK

NEW GECOPHONE PRODUCTIONS.
UITE a large parcel of apparatus was
Q recently received from the G.E.C.
people, the individual items being dealt
with under the following separate headings.

H.T. Mains Unit.

The Gecophone high-tension power units
are first-class productions, and are designed
in accordance with electrical regulations.
Puring the past year or so all too many
mains units have made thcir appearance
which do anything but that. The Gecophone

9

This is the Gecophone Condenser Bank (Catalogue
B.C.1454).

units are. contained in solid metal boxes,
these being enamelled in black crystalline
style.

The A.C. type embodies a full-wave valve
rectifier (an Osram U.5). Three H.T.
taps -are provided, two being variable,
the other being a maximum tapping for
a power valve,

The unit can operate on any A.C. mains
of voltages between 200 and 260, 40 to 100
eycles. At 25 milliamps the maximum
output voltage is 180. Thus it will be scen
that the unit can provide all the values of
H.T. required on the normal kind of set, even
including one employing 8.G. and Pentode
valves.

The variable tappings enable one to
obtain smoothly and without noise a close
adjustment between unusually wide limits.
The price of this A.C. mode! is £9 10s.
This might scem a lot of money ; it is, in fact,
a lot of money, but the unit is a first-class
production, sound in design and construction
from all points of view. On test we found
it completely satisfactory, the voltage
controls operating effectively as menticned
above, and the oytput being ample for the
most powerful of ordinary receivers.

The direct-current type which is snitable
for all D.C. mains provides for two output
voltages, one of which is variable, the other
being fixed to give the maximum voliage
possible after smoothing, In its class this
D.C. type is just as excellent a production
as the A.C. variety. Its price is £6 10s.

L.F. Amplifying Choke Unit.

This Gecophone product is a compact
assembly of all the cssentials of a first-class
low-frequency amplifier. There are three
anti-microphonic valve holders and threc
fixed filament resistances of an interchange-
able character mounted on the top panel of
a stout metal container. Inside are four
L.F. chokes and two fixed condensers
arranged so that two valves are double-
impedance coupled.

Dual impedanee is very similar in diagram
form to resistance-capacity coupling except
that L.F. chokes replace the anode and grid
resistances. It is not a particularly new
idea, but is of late receiving morve attention,
and it certainly has advantages which merit
this.

The Gecophone amplifying choke unit is
nearly a complete 3-valve amplifier and to
put it in use with, for instance, a gramophone
pick-up. all that one needs to do is to
connect a volume control and, if needed,
transformer to its input. Experimentersand
construectors should find it of considerable
interest. With the proper valves and H.T.
it provides three stages of amplification
capable of providing a distortionless output
suitable for anything from a small living
voom to a small hall. The price is £4.

A Condenser Bank.

This comprises in one compact assombly
five fixed condensers ready wired up for
insertion in a mains
unit smoothing cir-
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the others representing the remaining free
terminals. These points arc clearly marked.
The price of this condenser bank is £2 7s. 6d.

New Process H.T. Batteries.

The maker’s brief description of these is
as follows. “. .. these Gecophone H.T.
Batteries are made of interchangcable units
in two sizes, standard and super-capacity.
The General Electric Co., Ltd., claim for
these batteries robust construction, compact-
nes3, uniformity of discharge with silence in
operation. In the standard size of cell two
types are available, L.4900, a €6-volt
battery, and L.4901, a 100-volt battery.

There is a 66-volter with extra large cells
which is highly recommended for supplying
H.T. to receivers having a super-power
valve in the last stage.

It will be noticed that these batterics are
described as ““ new process ”’ and all we can
say is that if the “ ncw process ™ is markedly
better than the one employed for the original
Gecophone batteries then the new batteries
will have extraordinarily long working
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Traders and manufacturers ave invited
to submit radlo sets, components and
aceessories to the ‘““P.W.” Technical
Department for tests. All tests are
carried out with strict impartiality.
under the personal supervision of the
Technical Editor, and readers are asked
to note that this weekly feature is
intended as a reliable and unbiased guide
as to what to buy and what to avoid.
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lives. We remember a Gecophone H.T.
battery which we placed in service some
two years ago and which still had many
useful volts in it at the end of twelve months.

Plaque Cone Type Loud Speaker.

Phe Gecophone plaque loud speaker is
especially suitable for suspension from the
picture rail. It employs a large balanced-
armature driving unit mounted in a walnut
frame. The cone diaphragm is of an artistic
bronze colour. The price of this spcaker is
£3 17s. 6d. There is a junior plaguc type
at £1 12s. 6d.

Calvert’s Mechanics’ Almanack..

We have just received our 1929 edition
of the above useful book. It is published
by John Heywood, Ltd., at 6d., and con-

cuit. Therc is a
4-mfd. and two 2-
mfds. which are pro-
vided for the normal
smoothing circuit
while the two'I-mfds.
are embodied for use
in connection with
the potential drop-
ping resistances in
the output circuit in
order to eliminate
motor-boating.

All these conden-

|

S oo
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sers are, of course, of
the high voltage-test-
ed type, and the
whole are built into one stout metal case.
There are six soldering points mounted on a
small insulating panel, the one being a’
corxmion connection to all the condensers,

‘two others of the Gecophone items dezlt with on this page, Left and right,
the A.C. H.T. Unit closed and open. Centre. the L.F. Amplifying Choks unit,

sists of 192 pages of most interesting
information relative to metals. meclianies,
and general engineering. It is a book any
radio experimenter would find of value.
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ANYWHERE

'AMPLION

\ “LION” CHASSIS

K\

devoid of outward show. The
works — and nothing but the
works. Think what you can do with

S IMPLY aSpeaker—a New Amplion

this New Amplion in Chassis form ...
You have, perhaps, a piece of furniture
into which this wonderful Speaker will
fit? ‘A corner cupboard, say—an old
oak chest—a music case, a book case, a
china cabinet ... Glance round your
home and "probably some article will
suggest itself . . . Perhaps thereissome
curtained shelf—some odd recess—for
Amplion tofill. .. Or, maybe, youhave
some particular design in mind and
either wish to make a cabinet yourself
or have one made to suit your indi-
vidual taste . . . Here, then, is the very
thimng—an inner Amplion, the essential
Amplion, plain of appearance, certainly,
but with all that astounding quality of
reproduction to which the New
Amplion owes its supremacy.

'STANDARD CHASSIS

L.f4 (14in. Cone). Height 173ins. £6 R O J

Width 173ins. Depth 8%ins. e

POWER CHASSIS

L.18P (15111. Cone). Height 213ins. £8 0

Width 2/4ins. Depth 10kins. ...

LONDON: MANCHESTER :
Works: SLOUGH.

: 0

Catulogue from all Radio Dealers or from Graham Amplion Limited.
GLASGOW :
2526, Savile Row, W.1. ‘10, Whitworth Street West. 6/8, West George St.

)

There is no limit to the
many” ways ‘in  which
existing furniture can be
utilised to accommodate
the New Amplion Chassis.
Here, - for ‘instance, is a
book=casé' i which the
CHassis will fit perfectly.

Or that old chiffonier,used
-nowadays for storage pur-
poses? Whynotremovethe
“door, fix a neat curtain,and
make a howie for Amplion?
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All Manufacturers’
WIRELESS GOODS

advertised in

“ POPULAR WIRELESS ”

can be obtained

BY POST from YOUNG'S

Send uw @& @ote J! your eguire-
C'O'D' ments and goods will be dispatched

- per returp ot post.— You pay the po<tman,—
N

Freepa Chare

1929 COSSOR MELODY MAKER
Vo Seatea Carion: £7.18. 0

Any part sold separately.

PARTS for the NEW COSSOR
MELODY MAKER CIRCUIT

1 Push-Pub Switch t¢- 2 Var. Condensers 7/-,
2 Slow Motion Dials ¥ -, 1 ‘0001 Recaction
Condenser §-6, &+ 6-ohm Rhcostat 2/-, ¢ H.I.
Choke s¢-, § Valvehoiders ¢/-, 5 T.C.C. Con-
densers 8,’-, t Grid Lea™ g meg. 1/-, t Igranic
Transtormer 14/,-. Wire, T=rminals, etc., 3/-.

Young's Special Price, £2.17-6

EXTRAS REQUIRED

it S.G. Valve ¢€1.2.6, » R.C. Vaive 10/6, t
Power Valve 12'6, 1 Accumulator 13/6,

t 108-volt Surc-a-Lite H.T. Battery 14/3,
t o¢-volt Grid Battery 6.

Special offer ot coils for the 1929 Cossor.
B.B.C. 6'- pair.

5 X X 76 palr.

MULLARD MASTER 3
#* STAR

Components as specificd by Muilard :—3 Lotus
Valveholders 3’9 Coivern Combined Wave
Cotl  17/6, Permacor Transtormeér 25/-,
Climax L .F A Transtormer 25:-, Climax H.IF
Choke 7'6, Beniamio Battery Switch 13,
‘0005 Ormond Log Coundenser 6/-, ‘00035 5/9,
2 Slow Motion Dials to:-, Mullard ‘0003 and
2 Meg &/-, Panel Brackets 6d., Mullard "ocor
. Fixed 2/6

Young’s Special Price, £5-9-9

Q Cotis : Funston 17.6, Lewcos 21/~
Colvern at-wave 12/6.

CABINETS FREE with above KITS
200 Page Catatogue Free.

BLUE SPOT UNITS

SPECIAL .. oo 03 . R7'6
66a ,. 21:- 6bk 25/-
66-VOLT ~lg.1'. BATTERIES, 3/11
netape § exira

YOUNG'S

Note Our Unty Addresses:

40 & 41 STOCKWELL ST.
GLASGOW

Tciephone, Belt 2419
Tclegrams, “AERIAL,” GLASGOW
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RADIOTORIAL

All Editorial Communications to be addressed
to the kditor,
Tallis House, Tallis ‘Street, London, E.C.4.

FOFULAR WIRELESS,

the Edituy wil be pleased to constqer arlicles nd
photographs dealing wilh all subjects appertaining to
wircless work, The Editor cannol accept responsibility
for manuscripts and photos. Every care will be taken to
return SS. not accepted for publication A stamped
and addressed envclope must be sent with every article,
All inquiries concerning advertising rates, etc., to be
addressed to the Sole Agenls Messrs John H.
Lile (d., 4, Ludgqle Circus, London FE.€.4.
- The constructional afticles which appear from
- time to lyme in this journal are the outcome of
research and experimental work carried out with
a view to improving the technique of wireless
receivers. Ag much of the (nformation given in the
columns of thls paper concerus the most recent develup-
ments in the radio world, some of the arrangemenis and
rpectalities deseribed may be the subject of Letters
l'atent, and the amateur and the trader would be well
edvised to obtain permission of the palentees to wse the
patents before doing so.

—=

| QUESTIONS AND |
. ANSWERS. |

“ TWITCHING ** NOISES AND RAIN.

A. T. H. (Chester).—* Can you tell me what
is likely to be the cause of twitching noises,
which only eome in"when there is rain or mist
about ? ‘I have never been abie to trace the
cause of these noises, and they are not gener-
ally troublesome, but I have discovered that
they arec at their worst whencver it is wet or
very damp and foggy. What could be the
cause of that ?”

Faulty insulation of the aerial-earth system is the
likelicst cause of the trouble, for if you have any
leaky insulators and you are wsing high H.T. (espe-
cially if this is taken from the cleetric - light mains)
there will be a tendency for.the high tension to leak
away to carth over the poor insuiation, thus giving
rise to the noisc complained of.

Not only the acerlat insulators but all switch con-
tacts, etc., should be examined, kecping a sharp
lookout for any place where moisture is likely to
settle and make a conductive path across the insu-
lation. If an outdoor switch appears to give riso te
the trouble, it is a good plan to give it a protective
covering o0 as to keep It from the inclement weather.
becatse, as you ‘have noticed, noises of this sort arc
anever troublesome when the insulation is dry.

CHANGING WAVE-LENGTH INTO FRE-
QUENCY.

“ KrrocycLE ” (Paddington, London, W.1).
—* How is it possible to ealculate wave-length
if the {frequeney is given, and vice versa ?

If you divide the wave-length into 300,000 the
answer will be the number of kiloeyeles, and simi-
larly any number of kilocyeles divided into 300,000
will give the corresponding wave-tength.

A DUD VALVE HOLDER,

P. M. A. (Gravesend, Kent).—* The extra
amp!.i{yin%l valve you recommended proved to
be just w
diagram without the slightest difticulty.

“ Being perfectly satisfied with 1osuits, 1
thought I would put the set and the extia
valvo into one big cabinet to smarten it upa
bit. So I made up the sct inside just as it was,
and added the extra wiring for the amplifier
alongsido it, the whole being out of sight when
the cabinet was closed. It looks fine, but now
the amplifier will not work.

‘ All the parts and connections are as before,
except a new valve holder for the amplifier
to roplace the old one, which I broke in re-
moving. When using the set only it works
like it used to, but on joining up the amplifier
I cannot get anything at all from the loud
speaker, not even the clicks as the H.T. is
plugged in and out. The valve lights up all
right.

“ Do you think the new valve holder could
cause this ? It is quite a new one.”

at was necded, and [ followed the

Yes, probably the valve holder is causing the
trouble. It looks as though it had a disconnection
inside. Possibly the socket for the plate of the leg of
«the valve Is not making proper contact with its
soldering tag or with the terminal to which it should
he Maternaily connected. You can easily check this
by examination, or by the 'phones and dry’ eell test,
as cxplained reeently in these cohimns.

CURING HUM FROM AN ELIMINATOR.

B. M. B. (Chadwell Heath, Essex).—* My
next-door neighbour always worked his set off
the eclectric- light mains, and when he went
away I decided to buy his eliminator, as
he could not use it in the new district he was

‘i=l|lllllllllllllllIIIIIIIIIIIIIIIIIIIHlllllllll"llll!l"llllHHIIIIIIHIIIE -
“P.W.” TECHNICAL

QUERY DEPARTMENT

Is Your Sect ¢ Going Good > ?

Perhaps some mysterions noisé had
eppearcd, and is spoiling your radio
reception 7— Or ono of tho batteries
scems. to run down much faster than
formerly *—Or you want a Blue Print ?

Whatever your radio problein may be,
remembor that the Technical Quory
Department  is  thoroughly equipped
to assist our roaders. and offors an
unrivalled servico.

[T T HITR ST TH

Full details, including scalo of charges,
can be cbtained direct from the Tech-
nical Query Dept., Porurar WiRELESS,
The Fleetwny House, Farringdon Strect,
London, E.C.4.

A posteard will do : On receipt of this nn
Application: Form will bo sent to you
free and post freec immediately. This
application will place you under no
obligation whatover, but having the
form you will know exactly what in.
formation we require to have beforc us
in order to solvo your problems.

AL B HT T TR RN T T
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going to. T did not trouble to connect it up
straight away, but left my own H.T. battery
to run down first, so I have had it standing in
a cupboard for two or threc months.

“ Last night T tried to get it going, but I
found it gave out a loud hum. This I cannot
understand, as my set is practically the same
as his was, and of course I expected pure
reception like my neighbour always had.

““As 1 do not understind much about this
thing I bave only tried to connect it up once,
as per the enelosed test. What can I do to
get it clear ? 7 i

Probably you had the unit connectedl up the wrong
way round. Most D.C. mains units of this typchavean

uncqual distribution of smoothing chokes. and some-
times all the simoothing Is done on oge of the mains,

(Continued on page 976.)
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" Ekeo "’

Vireless, January 123,

3.Valve Receiver. Price complete,
including valves

D.C. Méxms,
Mains, 21 guineas.

1599, £

THIS NEW YEAR.
THE NEW SIMPLIFIED RADIO —

PRAISE' FROM THE PRESS,
HULL EVENING NEWS. “An H.T. Supply.

sure and never failing . . .

975
e 4 ag e M)

Switeh on-thals all

7 / v

7
W/

NN

MANCHESTER EVENING CHRONICLE.
“An exacting test of an ‘Ekco’ Mains Unit has
been conducted and it is pleasing to record thai
the instrument has done all the Makers claim.”
POPULAR WIRELESS. * The most salisfactory
unit we have yet had brought to our notice. Very
excellent value for money.”

THE "“EKCO"
ALL-FROM-THE-MAINS
3 VALVE RECEIVER

This receiver makes a truly wonderful gift.
It operates entirely from the electric supply
by simply attaching the adaptor to a light
or power socket. Safe, silent, sound, and
*“fool proof.” Radio power becomes as
simple and economical as the ordinary
Electric Light, and goes on for years.
No batteries or accumwulators, with their
worries and continual expense. Home and
Continental stations received at full loud
speaker strength, with wonderful clarity
and volume.

%

PRICE COMPLETE, INCLUDING VALVES

i) /
‘* Ekeo'' H.T, Unit ik
g'i(l:l'i Model Q;}GOI. ?‘ 7
amperes, Fixed volt- §77
nge tn!y,;zinas at 30, 60, & == -
120 “* Power."’ . & W7 - g
D.C. Mains, n.c.. ¥ 1Ll & (:.“'l
£3]12/6; A4.C., £7]2/6. Pyl 4o
Complete, ¢ ALy % ”
y % — 2 Y 40
e e -
O % 7//// W
% o -
7 //////// 4
! A 3
/
3 a7 ‘*Ekco '’ Hecti-
7 fier Units. 3lo. =1

"}/'7'./,5',7‘

* Ekeo
(incorporal
inghouse Me
under
T.5

6 rolt accumulators Trom

AC, Matt'ns on’lu 71 7
amp. continuously. -I'rice “.
AND ROYALTY. toliste. s

778 R.GO, for nites’=
ing 10 D.C. Unflse,
for use cn ALC.
Matns. 60 Midli-
amp range. 3

YR 2 78 W
Irickle Charger 7
in{y the West-

al Reelifier

licence}. =~ Mmde
00. Charges 2, &, or

0 All-from-the-Matns **

ard Royalty:
19 guineas; A.C.

p.C. ig A.C. 2' s /
MAINS Gns. MAINS Gns. 7 %
Write for latest * EKCO™ Literature to Dept. A, 7
E’ ‘K.COLE lL *“EKCO” WORKS, LEIGH-ON-SEA .o i 8 BF.
| gLz, Lo,
WORRYLESS = WIRELESS»] A e N e EudiE:
. = = 7 Wi ,’. v : " "
Y ) a‘/ﬂ%, ” f

-*Ekeo'* Isolating Trans-
former,
loud spealter or 'phones
from_ set where power
f)u);p’” unit {8 in use.
i

For (isolating 1.

ice 15/-.

.
"% rv'i,z/& 7
& o R /
h 4
N }  “Ekco"’ All-Power Unyl, §./
7 L Sila 65 17
] milliamperes. ¥Yoltage tap- 877
pings, I-F.T. 0-120 var. 10”0 7
% fived ** Power.”* L.T.. 1 to 17
6 voll, up to -6 amp. G.B. J- ﬂ
up to 21. Price £911510 v
7

W el o

7 .//1/) 4 .
%
Z

£t

W
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win yoi;r ptmei show reﬁeétians like this ?°

Thisk how much a mirror like surface

will cnhance the appearance of your Set.
Is your panel a credit to you? Does
it glisten and gleam as the light falls
upon it ? Choose ‘‘ Resiston ”’ and be
certain of appearance—and perfect

insulation.

Send for new booklet.

Please send e, free, a copy of your new booklet, ** The
Pancl Makes all the Difference.” “SPW Jan, 12,

NAME .ooocoveevnone, - T

ADDRESS it icensseeieacasieienes oot inen s

American Hard Rubber Co., Ltd., 13a, Fore S., E.C>2

6977

. mfd. as recommended. The only difference-in opera-

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 974.)

the other having no smoothing chokes at all. In
these eases, if hum is experienced it iz a good plan
to try turning the whole unit round electrically.

All you have to do is to switch off the current at the
mains and then turn the adaptor in the lamp socket
half-way round, so running the current through to
the eliminator In the reverse direction, The polarity
of thé eliminator’s-positive and negative plugs will
liave to be reversed to correspond, and you will then
probably find that the hum has disappeared.

REACTION CONDENSER -VALUES.

* CoxsTrUCTOR ” (High Wycombe, Bucks).
—“1 have a ‘00025-varable on hand (in good
condition), but the instructiong give_ a 0002 .
variable for reaction. Can T usc a 00025 mid.
instead of a ‘0002 mfd. ?

If the set s an ordinary straightforward ciccult
there is no reason why yom should not use a -0002.

tion be that yom may reqnire slightly ‘less
reaction than would otherwisc be -ease, $0 «You
may have to take a few turns off the reaction coit.

CONDENSER OR FLIP-FLOP REACTION.

L. D. M. (Bakewell, Derbyshire).—*1I notice
that nowadays practically all the reaction
schemes are condenser controlled, instead of
by the moving coil as they used to be. - What
is the difference between these two Linds of
reaction, and why is it that the flip-flop coil
has gone out of fashion ? *

The use of a moving coll for purposes of reaction
has several disadvantages. With tbis type of reaction
(which, by the way, is still widcly used) energy,from
the plate circuit of a valve is fed back into the grid
circuit by meang of the variably coupled coils. But
any change in the coupling of the grid and plate
coils results not only in a change of the volume of
sound due to the feed-back, but also an alteration
in the frequency to which the set is tuned, i.c. this
form of reaction has a marked effect upon tuning.

* blué ~print (“PTW.” 49),

Popular Wireless, January 12th, 1929.

Moreover, it is often a matter of difficulty to got
the reaction just below the oscillation point, ard
such a set In the-hands of .an unskilled user 4s
liable to be a nuisance, quite contrary to the user’s
intentions. .

.. In capacity-controlled reaction the relative posi-
tions of thetwo coils are fixed and remain stationary,
the variation being made by means of the amount
of current passing through the variable condenser.
The capacity feed-back arrangement has the great
advantage that it renders tuning very much simpler,
for the reaction control affects only the volume ot
the’ reproduction and this for practical purposes,
without effect upon the tuning, excépt on the very
“fhort waves. ' -

A UNIT FOR AUSTRALIA.

8. R. (Mansfield, Notts).—* My father used
to live near Larwood, the bowler (now in
Auirtialia), and’he has got so excited about the
Test mat ches, that he has acked me to make
up the unit for getting” Amstralia. I think it
was called the : Antipodes’Adaptor.” 1 got the
but it does not give
the point-to-point connections in words, and
as the print 18 now worse for wear, I should

" like these just to trace over for safety sake.”

« The é¢dnnéctions of the “Antipodes Adaptor” will be
.48 followa, when it is.fitted, up ready for aetion:
-Aerial to one side of the coupling coil. Other side
ol the coupling coil to earth. to the grig coit clip (via
screen), to the variable tuning condenser €, and to the
reaction condenser €, (moving vancs’ of both these
condensers) and to the stider on the potentiometer.

The other side of the tuning condenser C, is con-
neeted to the remaining end of the grid coil and to
the 3-megohm leak and "0003 mfd. fixed condenscr,
The other sidcs of this grid Jeak and grid condenscr
are joincd’ together and to the grid socket of the
valve holder.

The plate socket of the valve holder is joined
to one end of the H.F. choke and to one end of the
reaction coil. The other end of the reaction coll is
joined to the remaining side of the reaction condenser
(fixed plates). . i B

One filament socket.of the valve holder is joined
to one end of the potenticmeter and also to the
filament terminal on the valve socket. The other side
of the valve holder filament is connected to the other
side of the potentiometer and to the remaining
filament socket of the valve plug.

(Continued on page 978.)

“Triotron,”” ‘Bullphone” units, etc.,
- DIRECT to cradle or chassis.

SOLE SUPPLIERS :

Card Ring and Suedlin° Segments
are included in all Cone Kils,

INSIST ON THE GENUINE SQUIRE
KITS IN LABELLED ENVELOPES.

SQUIRE ALUMINIUM CRADLE

For various balanced armature speaker units.
which are secured rigidly and

Easy access to nuts on driving rod of unit is provided for.
Setting remains constant and takes full output of set, without chatter.
4 piywood clamping washer ‘is included in al? complete sels.

FREDK. SQUIRE, 24, Leswin Road, Stoke Newington,
LONDON, N.16.

MOVING COIL SPEAKER RESEMBLANCE

BY USING THE SQUIRE CRADLE AND NO

97 CONE KIT.

12/6
Takes “Blue Spot,”

FOR A FEW SHILLINGS !

No. 97 CONE.
118 in. Kraft '
Diaphragm,
(ormmg. Cone
ot in.
2/6 per kit.
Gives moving

coil  speaker
- aspect.

bl e BW
PURITY
CONE.
tokin. Kraft
Diaphragm,
forming Cone
71 in.

2/3 per kit

Cradle, similar
to, but smaller
than one shewn.

10/-

CONSTRUCTOR
CONE,

forming to
6in. diam.

2/- per kit

Remodelled
Cradle
especially suit-
able . for porta-
bility to take
Blue Spot only,
unit secured as
lustration.

8/6
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HIGH EFFICIENCY

YOU know the price of the Benjamin
switch, but do you realise what

you are getting for your 1/3? You are
obtaining the component which Mullard

chose from the whole field of radio
switches for use in the Mullard Master

ee tarx.

That is your guarantec of efficien
The Benjamin switch has a double
contact which gives a definitc snap
action, while terminals are preovided

for ease of wiring

This switch is supplied II/_

without terminals. Price

ELECTRIC LIMITED,

Brantwood Works, Tottenham, London.

MIN

Do not accept a
silver grey con-
denser without
the HYDRA labewn
Others are imitations
and we are not re-
sponsible in case oi

breakdowu.

A

ThaZenith of Quality

e e

PRICES
2 mfd. 4=
1 mfd. 3/~
Fested at 500 volis

A.C. Work voltage
230 A.C. at 50 M.A.

1Why do most manufacturers of Eliminators
cmploy HYDRA Condensers for their
smoothmg circuit—in spite of the fact
that they are a foreign product?
Because they have proven thoroughly
dependable—aad the manufacturer

cannot risk his reputation in case

the condenser fails. Benefit by

the manufacturer’s experience.

SAFETY FIRST!

HYDRA

CONDENSERS

tiydva Condensers are sold by all good
radio dealers. In case of difficulty
write —

LOUES HOLZMAR

*a aingsway London. W ( 2

.
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WIRELESS
PICTURES

(1928) LTD.
HAVE PLEASURE TO ANNOUNCE
THAT THE EXPERIMENTAL
BROADCASTING OF PICTURES
UNDER THE FULTOGRAPH
SYSTEM BY THE

B.B.C.

HAS BEEN EXTENDED.

The initial seriés of experiments which
began last October might have been
terminated at the end of 1928, the
B.B.C. however has agreed to continue
these transmissions until October 30, 1929,
on the same basis as before.

This should be interesting and re-assur-
ing news for prospective purchasers of
Fultograph Wireless Picture. Receivers.
Arrangements are being made for the
daily transmission of cartoons by many
leading artists commencirg immediately.

Fultograph

WIRELESS PICTURES (1928) LTD.,
Dorland House, 14/16, Regent Street,
London, S.W.1 o
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Finished in black or beauti-
fully grained mahogany.

inexpensive

Watch tor Brownie's latest toiumph in

artistic moulded Bakelite—"* The Dominion
Vernier Dial.” Special non back lash slow
motion dnvc gives very accurate tuning,
while the action will fit any condenser and
the new design of the dial will enhance the
appearance of every set. See this latest

Brownie production at your nearest radio
dealer.

BRCWNIE

“ DOMINION ” VERNIER DIAL

The BROWNIE WIRELESS COMPANY (G.B.) Ltd.
MORNINGTON CRESCENT LONDON N.W.1

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 976.)

-
The grid socket on the valve plug is left vacant,
but the plate socket is connected by a lead shich
goes to the remaining end of the H.F. chol\e, nnd tlns
completes the wirlng of the “ Antipodes Adaptor.”

ONE- AND TWO-VALVE BLUE-PRINT SET.

“ BLUE-PrINT BiLy ” (Seaford, Sussex).—
“Will you please tell me the names and
numbers of the one-valve and two-valve
sets which are obtainable from PorULAR
WiRELESS in blue-print form ? 7*

The following biue prints are still in print, and ean
be obtained, price sixpence per blue print. 4 klampcd
addressed em:elope must be enclosed. -

No. 1. Straight Deteetor with Reaction.

No. 9. H.F. and Detector (Tuned Anode coupling
with reaction on anode).

No. 10. H.F. and Detector (Transformer coupled
with rcactnon)

No. 11. Detector and L.F. (with switch to cut out
L.F. vaive).

No. 21. The Two-Valve Lodge ©* N Circuit.

No 23 The One—Val\L‘ 3 (,hltos

A * Reinartz ” One-Valver.

‘\o 31 “A Stapdard Two-Valver (Detector and
L.F.). A simple and moderately selective Reinartz
receiver for long-distance work on ‘phones, and locat
reception on the loud speaker.

No. 84’ An ‘H.F. and Detector Two-Valver
(Tuned Transformer, Neutrallsed). A simple receiver
for long-distance hendphone work.

No. 39. The * Sydney " Two. A slmple and
efficient short-wave set tuning from about 18 mctres
to 70 metres.

No. 41. This Year’s * Chitos” One-Valver, A
sensitive set for Jong range headphone reception.

No. 47. The “ Wave-Change " One. A neat little

one-valver for headphone work, with good long-range ~

capabilities, Covers upper and lower broadcast wave-
bands without chanmng coils,

No. 50. The **Any Mains” Two. A compact
detector and L.F. sct for loud-speaker reception of
the local station (and 5 G B In the south if the acrial
iz good), and ‘phone work over greater distanees. A
complietc H.T.. battery eliminator unit is built into
the set and the only external battery necded is the
L.T. accumulator. Ordinary valves are used and are

Popular Wireless, January 12th, 1929,

furnished with a constant supply of H,T.. which
never runs down and costs extremely little once
installed.

H.F. FILAMENT AS VOLUME CONTROL,

L. E. (Lowestoft).—‘ I should like to know
of a very inexpensive method of cutting down
the volume. Would it be O.K. to dim the
filaments of the H.F. valve 2
. The method you 'xuggcst is not only casy and

distorfion. We .should place the volume controt
-'III||||I|IIIIMI|||IIIIIIIIMIIIIIIIIIIHIHHHIIIIIIIIIIIHIIIIIIIIIIIH

The
“TITAN”
THREE

.'-t_lllllllllllINIHIlIIIIIIIHNVHIIIHIIIIlllHlllllllllllllIIHIIIIIIIIIIIII?':

rheostat In the negative fead of the two H.F. stages,
and if you are using the -1 amp. class of valve you
will find .that.a resistanee of about-ten to twenty
ohms is guite sufficient.

DETAILS OF FRAME AERIALS.

* Rapio” (Cardiff).—* I should like to try my
hand at making one of those diamond-shaped
frame. aerials, but do not know how many
tums are required. Can you tell me how mueh
wire and what kind' 1 should use for the
ordinary broadeast wave-length ?

The diamend -shaped frame aerial is one of the
casiest types to construct, and for the windings you
swill “‘5}5"” about 3 ounces of No. 20- ljauae enumelled
wire, The cross-pieces for the frame should consist of
two pieces of 1 in. by # in, ouk, and be reccssed at the
centre to form a ricld - isupport. A convenient size
to allow is sides of 2 ft." in length. and to cover the
250-500 band on a former.of this size yon will require
about 14 turns of wire, the turns being spaced about
the thickness of the wire apart.

BREGP Ne 15¢0U.

N-C-C 207
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TUNING

AND THE

SET BUILDER|

Insist on IGBANIC tuning instruments
and knpw with certainty that you can
receive the stations of your choice.

Variable Con -~
denser—a really
sound engineer-

‘give years of
faultless service.
Price

‘0003 mfd. 9/6
0005 mfd. 10/6

IGRANIC INDIGRAPH VERNIER KNOB
AND DIAL

A handsome dial with a
reduction ratio of approxi-
mately 81 that ensures
fine vernier adjustment. It
1s robustly constructed and
cannot get out of order.

Price 6/ -

IGRANIC: Components are designed and
constructed by specialists. Hence their
world - wide reputation for excellence.

147
" QueenVictonadt

.
Q‘Mug P,

Bm e = m o mamw m o e e e AD

Have von rend *' Radio
—how it works and how
to get the best from it ¥
Price 6d. Send this cou-
pon with your name and
address and get YOUR

F
=]
=]
= T
oo |
@
@

ing job that will |

%

CIRCUIT
YOU
NEED

OIS

OMponENS

S

Garnett, Whiteley & Co., Ltd., Liverpool

All radio dealers sell Lotus Compenents.

}

Causton
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K. RAYMOND

27 & 28a, LISLE ST., LONDON, %.C.2
Come to LEICESTER SQUARE TUBE
This address is at the back o! Daiy’s
Theatre. Phones: Gerrard 4637 and 2821

WE ARE OPEN
ALL DAY EVERY DAY Hours 9a.m to 8 p.m.
ALL DAY SATURDAY Sat 9 am to 9 p.m
ALL DAY THURSDAY Sunday morning 11-1

FERRANTI 3-VALVE RECEIVER

P.W.—-51 29.
CHART FREE.

KIT OF COMPONENTS

2 Ferranti AF4. ., 115 0 | ACCESSORIES
1 ,, Output, O.PI. 1 4 O | The Lot 3 6 extra,
3 ,, Fixed, 02, .. 40 6 |2 Angl Brackets,
1 , bO, 000 anode 4 0 |2 G.B. Clips, 9 En-
1 0 4% 0 | graved Terminals,
{swith holders) Ebonite Pancl 21x7
3 Lotus V. Holders 3 9 | Bascboard 21x9,
1 Igranic L.T, Switch 2 6 |2 Dial Indicators,
Dubilier ‘0003 (610) 2 @ |1 Terminal Strip,
2 Meg. & Clip . 30 8umcxcnt screws,
Wearite Tuner .. ﬁ5 0 [cable, wire, wander
0005 Variable & Dial 6 0 plugs for sct.
Above Lot 316 extra.
Total £5. 7. 3. lwits parts onvy

Grand Total £5.10.9

Can be suppliea with 2 AF3 15/ extra or
2 AF5 for 25/- extra. CARRIAQE EXTRA.

SEND ORDER. PAY
c o D POSTMAN. (U.K. Only),
[] L] ® {Viust bc over 5/- value,

ORMOND

S.M. Drum Bial, 5/-; Bueo.
stats, 6. 15 30 okm 213
Midget -
Log. +0005
6/~ Log.

Dial, 519 SL No
nme rice. We always stock
all MOND PARTS.

MULLARD
3 STAR

Sez last week's 1ssue,

or price lists free.
“ EMPIRE » WO
P.W. 8/12/28.

KIT 0F COMPONENTS

4 B,B. Conl SOckcts 4/-; Neut. Qondenser, 4/6; -
Vz\rmblc, S.M. 'Dial. 3/6; -0003 F ':ed, 1/=; -0C1
do., 1/- 0(‘61 Renc(lon 41- . , 516 Formo,
l.issen, or DX L.F. at 8f6 change S\vitch 1/6;
2 Sprung V Holders, 216 ’I‘ermlnnl Strip and 10 Ter-
minals, 4/-; Wire, Screws Flex, 2/-; Ebonite Panei, 3/9.

The above lot, post free, 42/6

COILS, CABINET, and VALVES EXTRA.

WATES’ SUNDRIES
3 3 Standard Loading Colls, 7/8.
3-in-One Harlie Wave-Selector, 12/8.
Tunewell Dual Master 3*
RADIO Coll, 7/9. Master 3 B.B.C.
(orlgln'nl) 4/6. Master 3
TEST METER |5xx toriginal),5/6, DX Sct
4 Bhort Wave, 7/6. DX
READINGS British L.F. Transformer;
0-150 volts 8l
0-30 mﬂlmmp‘

0- 8 /6
Res. 5000 ohms

Ebonite cut while you waltat
id square inch, alzo §in, at

Only the bestmppued,
Drlllﬂd?anelulnr allCirruits

Copper & Aluminfum
Soreens. Any size made
to order. Also in sLock
Bi“l 6., 10 \ 6' 12 & 6.
‘Mw., AN
Standard Screcn'lng Boxes,
12/6.lnc|udmgBaw Copper
'0il, 67 wide, stocked.

KITS of parts
Make outl LIST

for all Gircuits.

for keen quotation.

DON’T worry,if it’s Wireless WE HAVEIT.

-GQ,,

Reyner’s licence 250

. 15/-.
aster Star, 17/6.

COILS
Lewcos and Finston nlwnys in stock.

Made under Mr.
o 2,000 me(ns uh one coit,

QSP, 21! QA . J=. QAM, 21;-.
(l‘.enﬂets !‘reg) J

BLUE SPOT
66K (101)

ARMATURE 20/=

Sqguire Cradle Frame,
12/6 for (Blue Spot).
Cone Kit, 2/6., Free
plywood damping
washer with 15/ kit,

If you spend 25/
S M Diai, 100 ft
Lead-in,
60X Coil, i.F
Switch, 0!

Choke Pe

peoting Wire Ebonite Pai
Flex,

OR 1
Domninior, of E
required.

(hI ust

COUPON No. 33.
ONLYONE COUPONONANYONE ORDER

or more you n buy for

3d. extra any one (only) of the iollowing.
7/22 “Copper

Puse and Holder, fge

3 and 2 meg.
Panel hrackels 6 pin_Coil Base 100 ft [Insuiated
Aerisl, Lqud Speaker Silk Qord

0 ft. In
1 New Gramnnhone 10 in,” Record (Broadocast,
Belf) FREE. State title

Aerial, 12 yds,
Nickel Terminals,
rinanent Detector Battery

Leak 9.volt Grid Blas,

30 ft. Covered Gon.
nel 9x 6, 12

yds. Twin
door Aerial—

be recent issue.)

CONSTRUCTING THE 76
THREE-VALVER.

(Continued from page 970).

All we have to do here is to cut four

‘pieces of wood % in. wide by 2} in. long

and to make preliminary holes in each
end 1} in. apart. Now take each anode re-
sistance strip, and round each end wrap
a picce of tinfoil so that the e:\posed
black portion of the strip is now 1} in. long.
Lay the strip with its tinfoil ends on &
picce of wood and pass wood screws with
soldering lugs into the holes alrcady made,
screwing them up tightly, but avoiding any
twisting of the scldering lug likely to tear
the tinfoil. The two anode resistances
are mounted with sealing wax at the back
of the board in the positions shown and
with the soldering lugs in contact in the
middle.

The Coupling Condensers.

The grid leaks are madc in precisely the
same way as the anode resistances, namely
with tinfoil ends, leaving the strip exposed
of 1} in. long with soldering lugs attached
here as before. These grid leaks arc sealing-
waxed to the baseboard adjacent to the
grid terminals of the valve holders.

The final components we have to make
are the two coupling condensers. For these
we must take two pieces of foil of the full
size of the wrapping, namely, 7 in. by
3} in. By the way. if you are collecting
the tinfoil off Players’ cigarcttes from
your friends, tell them, when they gct
the packages, to rcmove the exterior
wax paper very carefully by opening at
the top without tearing, gradually un-
folding and pulling the final joints apart.

If this is carefully done the wax papee
can be removed without becing torn, but
a slight tear at the very edge will not
matter much, as you will see in a moment.
When they open the package tell them to
pull the inside or sliding portion right out
and unfold everything, so as not to spoil
the tinfoil. The tissue between the foil
and the cigarettes is lightly stuck along
one edge, but this can be pulled away,
without tearing the foil, quite easily.

Arranging the Plates.

Now take your sheet of tinfoil (of course,
you can use any other foil of the same size
just as well) and cut it exactly in half.
This will give you two pieces 3} in. by
3} in. Flatten out your wax paper and
carefully cxamine it. It will probably be
torn slightly at one edge or the other.

If you have an untorn edge on the long
side, all well and good. If not, trim off
the torn portion so as to get a smcoth
long edge and lay one of the pieces of foil
on top of the wax paper so that the tin-
foil projects about } in. over one long edge
of the wax papen At the oppo;nte side,
of course, there will be a space of paper.
You can now trim off a strip of this paper
so as to leave about } in. beyond the foil.
Lift off the picce of foil and fold the wax
paper in half so that the shorter edges arc
together.

Place the foil between the folds of the
wax paper so that it projects } in. as
before at one edge and is just covered by
the wax paper at the other. Now take the
second pieee of foil and lay it on top of
the folded wax paper so that it projects
beyond the foil } in, at the other end. Now

(Continucd on page $82.)
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Diameter_of Conz 7% in.
verall Diameter 10} in.

e THE GOODMAN
“SPIDER CHASSIS & CONE,” 16/6

E xclusive Features.

Can be used with any Unit on the market, regard-
less of make,

The Chassis consists ot correctly designed highly
polished, sturdy aluminium castings.

The Cone is of the Goodman Seamless varisty,
manufactured under Letters Patent. Alternatively

'a cut out Conc and Leather can be supplied

By rea:, « ot the exclusive doping proceszes em-
loyed ®ais Cone actually improves with age.
WO munutes constructional work only, and you

have a wonderfully efficient Cone assembly, ready
for mounting in -abinet, or to a baflle board

il;EDOIFY AND INSIST ON GOODMANS

AVOI!D DISAPPOINTMENT,
List on request.

OODMAN

27 FARRINGDON ST.LONDON.EC4
“ Lty 4472

{e.epnon.

MAKE YOUR OWN HIGH-TENSION
ELIMINATOR AND ALL-POWER UNIT.

RADGROIX

Mains Unit Components.

Guaranteed output 200 volts 30 m'a.

COMPLETE KITS OF PARTS FOR:
H.T., A.0. Onit - 6 Variable Voltages £2 17 9
Al Pm\el A.C.Onit 12 V'nrnble Yoltages £3 18 6
D.C. Un 6 Variable Voltages £1 8 6

Battery Chnrger, complete with valves,

chaiging rate 2 amps 15 6

Wiring Diagrams free. qmtc A.C. or DO

From your dealer or direct from
THE WHOLESALE WIRELESS COMPANY,

1
T?l::;)llot!\‘ea.“(‘}lllclr dl?\:“ell %ngd e
REPAIRS

Any make ot L.F. Transtormer, Loudspeaker
or Headphones repaired and despatched within 4
48 ' HOURS—TWELVE MONTHS’ GUARANTEE
with each repair. 4= Post Free,
Terms to Trude.

TRANSFORMER REPAlR Cco.,

¢ Repairs > hep!
214, High Street. Colliers Wood London S.W.18,

PLEASE MENTION “ POPULAR WIRELESS
WHEN REPLYING TO ADVERTISEMENTS

ELECTRADIX

The accepted Rolis-Rcyce of
Radio is the grea: success

DIX-ONEMETER

Highest Possibie Grade. Usea
in Admiralty, L.C.C. ' G.P.O.
and the 'Varsities.

Price: “DIX-ONEMETER

n case, readin; 0-2 mfa, 4L
microamps. ver div. S5 [
Our New Catalogue is a Radio Encyclovadia tha

saves vou oounds ror 4d

ELECTRADIX RADIOS,

218, Upper Thames Street, London, E.C.4.
Telephone - Citv o1gr.
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AVMATING LOUD SPEAKER RESULTS AND DOUBLE POWER
FROM YOUR SET! MOVING COIL MAGNIFICENCE (OUT-
RAGEOUS VOLUME) USING CHEAP CONE UNITS ON
P.P.V. SYSTEM. ABSOLUTE REALISM AT LAST . .. .

P.P.V. System of Proud Speaking (at enormous volume) instead of * Loud
Sgueaking *’ costs you only 25/- and one hour’s work. No skil! required
to © Take the Wireless Out of Wireless.” It’s the REAL THING !

SYSTEM 1. Costs 25/~. Doubles the power ot your set.

SYSTEM 2. Table Model. Costs 25/, Let your sct shout at you!
SYSTEM 3. Concert Model. Costs 45= to build, Lzst word in power
and maiesty.of tonc. Built in one hour.

Radio Plan 38 (Price 2/6) with Blue Print tells you how to build either

of these. Ordinary parts used. You may have them. Just a urit, some

wood and a few odds and cnds.  All explained in Radio Plan 38 (Price

2/6)s P.P.V.—Pioneers of simple circuits, now pioneers of simpler still
loud speaking systems, Send for Plan 38.

Send for price list of P.P.V, ecircuits and particulars of P.P.V.A., also
wireless literature. ALL POST FREE.

PRESS EXCLUSIVES, Wireless Publishers,

‘29, Paternoster Row, London, E.C.4. (Cen. 7141).

for all our chients
BUY THE EASY WAY, a SMALL PIRST
PAYMENT BRINGS PERFEGCT RADIO INTO YOUR HOME NOW
Established bcfore broadcasting staried in this country we are able (o
cive advice thag 1SABTJI?€V :31(] of Inestimable value.
F F OULR WONDROUS OFFERS:

CELESTION C.20 oudspcaker, 90 now and %9 monthly.
BROWN MOVING COIL loudspeaker, 15/6 now and 15/6 monthly.
COSSOR MELODY MAKER XKIT, cowplcte with valves in maker s
sealed carton, 13/3 monthiy.
DUNHEAM A.C. MAINS UNIT, output 150-v. 20 mya, £5+/1816, or 10/-
now and 10/- monthly.
DUNHAM LONG-RANGE 3 VALVE SET, in bandsome cabinet with
compartmenta for all batteries. .LEGAL PROOF given that actually

B0 STATIONS ON LOUD SPEAKER

are average results obtainmed With Screened Grid, and Pontode Vatves, Bat.
teries, Loudspeaker, et¢ Cash £21, or 47/6 now and 28/ monthly.
Constructor’s Envelope this sct, 2¢9 only, -

DUNHAM DE LUXE ALL-WAVE MULTI-RANGE TWO.-VALVE
CABINET SET, for all wavelengtus, Hilversum, etc. NO COILS REQUIRED.
Complete, £9/10/0, or 16/ monthly. Your own set takcn in part payment.
QOrder from your Dealer

: Elm Works Elm Park,
if be is a Dunham Agent. SU N M

Londge g {3'2
ondon, S.W.
AR AN ANANAN P Ty S 2

AN

ANANANANAN A VAN AN

}
§
§

j

i/

BUILD and OPERATE in
ONE EVENING—-*—-'

\ Opotain a Broadsheet from your
dealer and read why you should—

Cempletely Screen the Grid

EXTRACT FROM
LETTER RECEIVED.

*We hLave now had-an oppor-
tunity of having this set made
up and tned ocut, and find it is
all you claim for it. It is, in our
opinion, the finest threc-valve set
we ever saw.

The abore is one of many

UNSOLICITED TESTIMONIALS.

Serd post card tor FREE FULL-SIZE
LAYOUT PLAN and wiring instructions.

THE FORMO CO.,
Crown Works, CRICBKLEWOOD LANE, N.W.2
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Do you know
the
BASEBOARD
UNIT?

wires froma condenser
and a coil.to these 4.
terminals—(OMPLET

a 3VALVE RECEIVER J;
w

Here is the Lamplugh Bascboard
Unit, the component that makes
radio sct construction simple,
and guarantees the efficiency of
the finished receiver.

The Baseboard Unit consists
of a specially moulded Panel
upon which are mounted Valve
Sockets, Condecnsers, Trans-
formers, in fact all components
usually fixed to the Baseboard
of a Receiver, each in the correct
position, and properly wired,
thus obviating the tedious and
uncertain work of DBaseboard
Layout.

The whole unit is surrounded by
a metal case (acting as a screen)
and attractively finished in
crystalline enamel. All terminals
are clearly indicated by raised
lettering.

Send Wiring
tor full diagrams,
particulars cte.

LAMPLUGHH

BASEBOARD UNIT PRICES.
2 Valve Trans. Coupled 37/6
S0/-
23/-

3 ” ” )

3 , Resist. -

All Lamplugh Radio Products
are guarantzed for 12 months.

' S. A.LAMPLUGH Ltd.

King's Road,
TYSELEY, BIRMINGHAM

CONSTRUCTING THE 76
THREE -VALVER.

(Continued from page 980.)

fold up the assembly as shown in the photo-
graph into a flat roll  in. wide, with tin-
foil ends.

Next take two pieces of wood of the same
size as those used for mounting the anode
resistances and grid leaks, melt some sealing
wax, drop it on to the middle of the wood,
and while it is still melted press the condenser
roll on to it. The roll will tend to spring

-open slightly at one edge but a further

drop of sealing-wx in one of the folds will
hold it securely. Sealing-wax the whole
assembly to the baseboard as shown.

Making Efficient Contact.

There are two methods of making elec-
trical contact with the ends of the con-
densers. One is to make a hole through
the foil at each end and pass a metal screw
with washers at each side and nuts, with
soldering lugs. - This requires delicate
and careful work, otherwise you will tear
the foil and this method is not recommended
for the beginner.

The easier way is to take a piece of the
electric-lighting flex, bare it completely,
when you will get a number of fine, soft
strands of wire. Scrape or rub these clean
and wrap them round the foil, twisting
the loop so made, so as to get good con-
tact.

Do this lightly and you will not squash
the foil too much. It does not matter
if it is pressed together a little, but do
not tear it. The strands of wire should be
twisted together and made of sufficient
length to reach the grid-soldering lug of
the valve holder.

The rest of the work is quite simple.
Cut two pieces of stiff wire of such a length
that one will run from the soldering lug
at the extreme left of the baseboard tin-
foil assembly and will enable you to make
a soldered contact with the three filament
lugs of the valve holders. That will be
the positive lead.

Completing the Wiring.

Cut another piece to join the three oppo-
site filament lugs and this will be the
negative lead. " Now take a suitable length
of twin electric-lighting flex (say 2 ft.) and
untwist the two leads so that you can
scc which is which. Solder one wire to
the positive filament lead and the other to
the negative, and finish them off with ordin-
ary positive and negative spade terminals
so that you will be able to conneet your
battery. Take another 2-ft. length of
flex fitted with positive and negative
wander plugs, solder the lead joined to
the negative wander plug to the negative
filament lead, and the positive to one of the
soldering lugs of the anode resistances
where the two come together.

At this point solder a short length of wire
80 as to join these two soldering lugs.
The positive H.T. lead will now be joined
to cach anode resistance. Now take threc
short lengths of single flex, say a foot long,
finish with a ved wander plug and solder
this to the negative filament lead. This will
be grid-bias positive.

Two other leads of the same length with
black wander plugs should bc soldered
to the first and second of the coupling

(Contsnued on pmge 981.)
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s YES! WE WiLLuna

B SUPPLY YOU. WITH ALL COMPONENTS @
B TO MAKE YOUR OWN SET ON®@

SEASY TERMS!

R EVERYTHING WIRELESS®
& COMPONENTS FOR ALL “P.W.” CIRCUITS @
NEW COSSOR MELODY MAKER ™
MASTER THREE 3, ETC. ™

B FERRANTI SIMPLE THREE-VALVE SET
B COMPLETE SETS OF ANY MAKE L]
@ LOUDSPEAKERS, H.T. UNITS, ETC. ®
EYWE CAN SUPPLYI@
B ANYTHING AND EVERYTHING WIRELESS @
[ ] BEST MONTHLY TERMS ]
] QUOTED BY RETURN =
u CASH ORDERS :5%0oTe: @
W “pw” STANDARD LOADING COILS 7/6 ea. )
B GOODS SENY C.O0.D. BY RETURN. B
B Call at our Showrooms, or post your list of ll

B reguirements, [ ]
2 The P.D.P. Co., Ltd., s
M (Dept.P.W.),121,CHEAPSIDE,E.C.2 §

SEEWM® Telephone: City 9346, B E ~ B @

L0 arent
Jark
3 and 6 00'0»\!'{,,(;;

TERMINALS are different and better,
By using -coloured flex in conjunction
with EELEX TERMINALS, mistakes
and wrong connections are impossible.
(T2LC) 41d. ea. Without indicating

top (TRLN) 34. ea.

Write' for Booklet T.71
J. J. EASTICK & SONS, )
Eelex House, 118, Bunhill Row, 4
- Chiswell St.. LONDON E.C.1. %

KAY’S CABINETS

8 This Cabinet soundiy constrncted of
Oak and eqnlp%ed with Bazeboard
Runners. Fall Front, Hinged Top.
Polisbed rich Jacobean, For 4
.‘p\al;mls l(llp tto 18 ins. wide ... 5/'
o made to accommodate gny P
8et. Quotations for Speclnl’é b‘;' r%‘t,glrarrl:
Ilustrated Lists Free,
H. KAY, " Cabinet Manufacturer,
¥ Mount Pleasant Road, London, N.15
“Phone:, WALTHAMSTOW 1626

—af_

—— HEADPHONES REFAIRED &/-=——

Transformers B/, Loudspeakers 4/, All repairs

remagnetised free, ested, guaranteed and ready
for delivery in 24 hours.

Discount for Trade. Clerlcenicell 1795.
ASON & CO., 44, East Rd., City B(;i.. gls

0 ustl‘snz‘italfuflzl{r Quant \orson A
: s 3 !
Ly s s il ey

OPE 3
WRITE FOR OUR CATALOGU|
POSTAGL 54 FRLE 10 CALLERS

PATENTS, TRADE MARKS.

Inventions Advice Handbook & Consulta.
tions FREE.—B. T. KING, C.I.M.E., Regd.,
Patent Agent (G.B,, U.S. & Ganada), 1464,
Queen Victoria dtreet. London, E.C.4.
40 ycars® references, *Phone: Cent, 0682,

 EUREKA

TRANSFORMERS !
6/ 6 EACH. POST PAID.

BRAND NEW EUREKA TRANSFORMERS,
formerly sold at 13/6 and 21,- each, now offered
for a short period only direct to the public
at 6/6 each, post paid, A wonderful opportunity
to purchase’ these unique transformers at manu-
facturer’s cost (grice. When ordering state
whether Concert Grand No. 2, Baby Grand No. 1,
Baby Grand No. 2 Trapsformer is required,
Send your order at once to avaid disappoint-
ment, with postal order, to

THE LIQUIDATOR PORTABLE UTILITIES Co.,

- Ltd. (in Liquidation),.
8, Fisher 8treet, Southampton Row, W.C.1.
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The New Wonder
“ Nightingale.”

CONE UNIT

Exactly as fitted to our
Cabinet Cone Speaker
Guaranteed to give re-
sults equal to the most
expensive Loud-
Speakers yet made.

TISFACTION,
S RANTEED

GRS
Tetunded !

Full constructional details
with cach Unit.

GRAMOPHONE
ATTACHMENT

Reduced from 32/6 to 15/-
solely as am advertisement
or the famous Bullphone
Nightingale Loud-Speakers.
Cobalt Magnet guaranteed
for all time.
With 4-inch Diaphragm.

instantly converts your own Gramo- AS FITTED

phone into a full powet Loud-speaker, TO OUR &6

giving a wealth of pure, undistorted POST HORN

volume which nll.ust dbe heard to
ieved.

i

I
]

e
AN

Mahogany
finish with
plated arm
and stand,

Nightingale
“DE LUXE’

CASH

or 5/= deposit
and!Imonthly
payments of

7l

2T i high wilh 14 in. Bell,
Mahogany . finished -with
plated arm = and  stand.

Send Deposit

Palcits Pending.

— o ENGENEERING
. 4 PRECISION

ACCUR‘ACY\ is the beginning
and’ the énd ‘of "engineé:-
ing. Ip construdting wireless
instruments, no less than in
eonstructing. -giant. :battle
cruisers, not a slip must be
made—cither -in design or
execution, Absolute precision
is a feature of J.B. instru-
meuts, their workmanship is,
cxact in every detail and con-
sequently they do exaetly what
they are designed to do.

The Drum Dial illustrated here
is startlingly novel in design.
1t enables the Control Knob
to be placed immediately
below the scale, thus the scale
may be brought flush with the
panel aod may be yead with
case. A powerful and positive
friction drive prevents backlash
and slip. Vernfer ratio 16-1.

Price of J.B.
Driws Dial, with-
out  condensers,
but complete with
allractive “panel
. Plate{supplicd in
cither” Bronze or
Oxidised  Silver

ﬁ’f:;.;’h) (mtll 0[6

Adul. of Jackson Brothers, 72, St. Thomas' Sireet, Londow, S.E.1,

Telephone: Hop 1837,
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cer MOVING COIL ResuLts

from Your ‘*BLUE SPOT

_UNIT BY USING THE S WHITE
SPOT ' rraMmE

The whole made of solid _castings, and

front ring highly polished. can

be attached by two screws B, which are

provided, in one minute, and centred by
~means of the three screws

Frame complete with diaphragm assembled and

suspended as in moving coil practice, price 16/,

This can be Gtted to either a cabinet or bafile by
means of the three tugs provided.

Frame only, complete with tront ring and ail
screws, 12/6.

Stand extra to either o1 above, 2/6, Al post free.

WOLVERHAMPTON DIECASTINGS €O,

Great Hampton Street, WOLVERRAMPTON,
TRADE ENQUIRIES INVITED.

WANTED & ADVIGE TO INVFNTORS "

INSTITUTE OF PATENTEES,
39, Victorla Street, London, S.W.1,

“ WHAT'S

d. post
free.

= Ee o e
11th YEAR—12,000 SUCCESSES

ENGINEERS!

The way t6 rapid advancement {0 a well-paid, execu-
tive post in any branch of engineering is through
the wonderful home-study courses of The 'Tech,
Write TO-NIGHT to find out how
The ‘Toch can help YOU; state
somr agr and experience and mark
onr Iﬂter Conﬂdentml Advice.’
iilndtrale[‘scs—l‘asu Instalments)

FREE BOOK

«¢ Fverything about Engineering;
how te lwcomo AN I.Mech,
AMI, ete.”'—the grcatcnt
bhook, e\—er published on Oppor-
tunities for the Enginter,

The Technological Institute of (xre'tt Brltam,
209, Temple Bar House, London, E.C4

’=_—;-WET H.T. BATTERIES -
Solve all H.T. Troubics.

SELF - CHARGING, SHENT, ECONOMICAL,

JARS (w zed) 2} X 1}" sq. /3 doz.

ZINCS. asw type 41d. doz. BACS 1/2 doz,.
Sample dos. (18 volts), complete with
bands and electroiyte, 4/3, post 2
Sample wnlt, 6d. Illus, booklet free.

Bargain list tree.
AMPL'FTERS 30/.. 2.VALVE SET £4,

1 P. TAYLOR: G 57, Studley Rond,
L__— STOOKWELL. LONDO

PLEASE MENTION “ POPULAR WIRELESS*’
WHEN REPLYING TO ADVERTISEMENTS

CONSTRUCTION OF THE 7/6
THREE-VALVER.

(Continued from page 982.)

grid leaks as shown. These will be grid-
bias negatue 1 and grid-bias negative 2.
A single piece of flex will need to be taken
from the grid coil to the variable condenser
and another from the reaction coil to the
variable condenser as shown in the dia-
gram.

The ends of the flexible leads where they
join the variable condensers are bared,
spread into a fan shape and tucked under-
neath the cardboard strip so as to make
a pressure contact with the upper surface
of the tinfoil. Make these leads long enough
so that they will reach at any position of
the variable condensers. The rest of the
wiring is quite simple, and is fully explained
in last week’s wiring diagram.

Loud-speaker leads are soldered to the
plate terminal of the last valve and to the
mid-point of the two anode resistances,
the lead geing to the plate of the last valve
being marked with a negative spade ter-
minal and that going to the junection of
the two anode resistances, with a positive
spade terminal. This will give you your
positive and negative loud-speaker leads to
obtain the corrcet polarity when joining up.

E I lIIIIIIIIIIIllIlIIlIIIIHIIIIIIIIImII "Illllll_

NEXT WEEK

the first article written by the
inventor, Mr. G. V. Dowding,

on his
NEW

RADIO CINEMA

and picture scheme will appear
exclusively in Popular Wireless.

ORDER YOUR COPY NOW

A R T H T TR

TR T TR

G T I

AR

2Tl

Tuning, of course, is very simple, and is
earried out by using the thumbs against
the edges of the two dises. It is just as well
in order to obtain steady operation posi-
tions, to place some kind of a weight such
as a pastepot or inkpot on the top of each
dise, particularly when the cardboard is
rather thin.

If the cardboard is substantial, however,
this may not be necessary. You will find
tuning is quite sharp. For the first valve
I recommend an ordinary detector H.F.
valve, or you may experiment with an
R.C. valve here, but the detector H.F.
type will often give a better effect here.
For the sccond valve I prefer one of the
high-frequency types, particularly when the
set is being used near a local station, and
for the third either a power or super-power
valve depending on your high-tension
battery.  The super-powtr valve will
enable you to get louder signals without
distortion, although in itself it will not
make signals louder.

Using a high-frequency valve in the
second socket and 100 ov 120 volts H.T,,
11 volls grid bias will getierally suit, and
for grid bias 2 you will use the grid bias
recommended -by the makers for the par-
ticular output valve you use,

87X 7 Panel, 28/+.—J.
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RE Pucmu-rs'
Install once & for all

THE

PERMANENT H.T. SUPPLY

Why put up with out of date and costly forms of H.T.
supply when for 7/6 down you cam obtain the won-
derful Standard Wet H.T. supply thatla<ts for years.
It banishes all worry over high tension. .t 1s aAtways
up to voltage because IT RE-CHARGES ITSELF OVER-
NIGHT and in the morning is as freshasthe dawn.
All that is necessary to maintain the voltage iz
r t of the ts at long intervals,
beyond which little or no attention is needed, The
Btandard Battery ensures A VAST IMPROVEMENT
IN RECEPTION because its super cells malntatn a
constant pressure of current

REDUCED .
PRICES ..~

P:lg;n abrannow rec&ucet‘llon all model: No Refs.

° e battery and all spare arts Mo Deposit.

96-volt Popnrnr Model ' Unibl Also _s?,,_:.,”:,-

Cabinet was 8/1 down, now 7/6 down nnd
five monthly payments of 7/6.
£2. 3s. 1d. Obtainrable from
Stores, Curry’s Stores and all Radio
denlers on cash or deferred terms.

WRITE NOW FOR FREE NEW BOOKLET
ymng full detatils of new price lists, and eomplete table showing
life of battery, which ™ assists in grlection o} vight batlcry jm
your set. Tale the first stcp to permanent IL.T. SEXD N

THE STANDARD WET BATTERY CO.,
(Dept. P.W.), 184-188, Shaftesbury Avenue, W.C.2,

Capacity No., 2

Batters.. %8

down and five

tnstalments  of
8/8.

Cash
aliord’ s

V.. 0
CABINETS HALF PRICE!

Mnde of <elvcted Oak, hinged lid, 20% x 12%, for Panel
18 i 8". Complete, 10 in. Baseboard, 8 6:
21¢ ). e P'mel 8/6. Postage, 1/3. C.O0.D., 1/7.
Polished Panels,” 1/-. ecoiong Pedestal, twist legs,
TEAGLE. WOBURN BLETOHBLEY.

VANABLE
{ RESISTANCES
FOR VOLUME ,TONE,

ELIMINATORS ETC
As frequently specified by The Experts’
s HIGH QUALITY * LOW PRICE»
New 20 Page Brocure free on request,

Many unigue circurts.

CLAUDE LYONS LTD.
76,0LDHALL ST LIVERPOOL.
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- A HANDSOME
ADDITION TO YOUR SET .

-

The choica
of critics .

PRICE

2 6 s Sy 147
EACH

2650 Paris(Eiffd Try SKW| |
TiAL AEADNGYT |

WAVE  GTATIGN.
LENLTA, BRITISH MADE.

Prov, PATENT

THE “ BULGIN* AUTOMATIC STATICN LOG is
finished in Oxydised Copper and contains a linen strip

printed with the names and wavelengths of all the

mam Broadcasting Stations in Europe. Provision is
also made for logging the dial settings of the Receiver.
It works on the roller blind principle, and stays
“ put ”* when pulled out. It re-rolls at tlie touch of a
button on the right band side of the case.

SEND FOR OUR NEW 56pp. CATALOQUE.

A. F. Bulgin & Co.
RADIO MANUFACTURERS

9-11, Cursitor Street, Chancery Lane, E.C.4"
Telephone : HoLBORN 2072

. & -

QUICK MAKE QUITH BREAK
CONTACT SWITCH

Never lets you down, a component you can rely
upen, gquick make quick hreas every time, and
the action, so ‘smooth yet decisive, a first class
component, ail metal parts “nickel  plated, and
fitted with Black or Brown Insuiated Knoh.

PROGRESS WHKS, WALSALL

3,

C.Fe¢H.Bu PTO‘N

] RUPERT COLLINS SERVICE
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MASTER 3 MULLARD MASTE
AND SEX SIXTY

LISENIN’S
FOUR
LATEST
i TRIUMPHS

SIX-SIXT MULLARD

RECEIVER MASTER 3*

2 Spade Ends 8 Wander Plugs
3 Wander Plugs 2 Spade Ends

MULLARD
MASTER 5
4 Plugs and Sockets
2 Spade Ends

Also included in the Cossor
Melody Maker.

Obtainable from all radio dealers.
Look for the Lisenin showcase on the
counter. Send for descriptive leaflel X1,

LISEN IRy

. WIRELESS CO.,
1P, Edgware Road, London, W.2.
CABINETS %ﬁésﬁ’cf?&ms’i’.}‘ 'th?v:r::ﬂlfo Atg;

type of Cabinet quoted for. Send sketch or partioulars.
I1_ interested in Gramophone Cabinets, send stamp for
ourIilustratedCatalogue. —-QUALITY CABINET CO,,
46, Grove Green Road, Leytomstome, E.11,

A BOOK YOU MUST NOT MISS!
“ ERGINEERING OPPORTUNITIES” is the most com-
plete hand-book on Engineering Exams, and Courses
ever produced, It describes over 60 Exam. and home
study courses in all branches of Mechanical, Electrical,
Motor and Civil Engineering including WIRELESS.
We ALONE Guarantee—** NO PASS—NO FEE"
This book should be in your hands—it is a mine of
valuable information and advice. We offer it FREE.
Write for your copy now stating branch or Exam
which is of interest,

BRITISH INSTITUTE OF ENCINEERINC TECHNOLOCY,
101, Shakespeare House, Leicester Sq., London, W.C.2.

TECHNICAL NOTES.

{Continued from page 958.)

as when the record is coming to a finish.
The linear speed is proportional to the
radius, and if you take the case of a 12-in.
record (radius.6 in.) with 4-in. of recorded
matter (that is, with a 4-in. diameter
unrecorded circle at the centre) you sec
that the radius of the outer edge of the
disc is 6 in. whilst the radius where the
selection finishes is 2 in.

Consequently the linear speed of the track
at the outer edge is three times as great
as that when the selection is finishing.
It has been asscrted that the quality of
the reproduetion is better when the outer
edge of the record is playing than when the
inner edge is in action, whilst on the other
hand some experts have asserted precisely
the opposite.

Gradual Reduetion.

With any record made in the ordinary
way, it is clear that there must be a re-
duction in linear speed of at least 2 to 1
between the commencement and the finish
of the recorded selection and, therefore,
we have to strike a suitable average linear
speed.

It is interesting to notc that the actual
speed with which the record moves under
the needle (or, if you like, with which the
needle moves over the record, to think of it
in a different way) in the case of a 12-in.
record rotating at 80 revolutions per
minute, is approximately 3 ft. per revolution,
or 240 ft. per minute, which is about 4 ft.
per second.

At tho inner edge of the recorded selec-
tion, assuming the radius there is 2 in.
instead of 6 in., the linear speed will be
one-third, that is about 1 ft. 4 in. per second.
The effect of tho greater linear speed at
the outer edge of the record is to make
the waves or sinuosities (representing the
sound waves) correspondingly more elon-
gated or drawn out.

Plywood Cone.

A new type of veneer-wood or plywood
“cone” diaphragm for loud speakers has
now made its appearance. At first you
would wonder how a piece of plywood

= could be shaped into the form of a cone.

The seccret, however, is very simple. The
wood is not forced sirictly into the shape
of a cone, but plane wood is cut into a series
of ten or more wedge-shaped pieces, and
these are fitted together in such a way as to
make up a “ cone ” with 10 plane facets, so
to speak—not unlike the reverse side of a
diamond set in a ring.

The veneer strips are glued together and,
when complete, the cone is mounted upon
a supporting rim. If the speaker is to be
of the fixed-edge type the conc will naturally
be fixed to the rim, preferably through the
medium of a piece of chamois leather. If
of the frec-edge type, the rim is lined with
felt and the cone is free to move.

In order to secure the triangular pieces
of plywood together, very small strips of
veneer wood or tough brown paper are
pasted along the junctions.

MONOTUNE 3
The 40 - station, single
tuning set by Allinson Con-
structiona! Envelope, 1/2.
List parts Frece. Modern-
ise your Set. Unselective
sets are brought up to date  lative distance * 4. Com-
by my H.F.S5.G Uit plete Kit and Cabt 55/6.
Cossor Melody or any Kit of Parts

H.F Screened Grid Unit
specially designed for Mo-
notune. Increases range and
selectivity  marvellously,
making this already won-
derful “ 3 intc a super-

on easy payments. Quick delivery.
A. E. OAKLEY, 43, CARLETON RD., LONDGN, N.7.

FOR BETTER

RESULTS O“e

“ GOLTONE ”

Popular Wireless, January 12th, 1529.

COILS

or the

wound with Goltone Astra multi-
strand silk cavered wire, fach
coil separately tested.  Results in-
finitely superior to standard Wifdings.
SHORT WAVE (250-600 meties}
- 10/- per pair

LONG WAVE (600-2000 metres)
12/- per pair.

“GOLTONE” 5-WAY
RADIO ASSEMBLY

Complete with indicating labels. wander
plugs, and terminal ends for connecting
up to Cossor Melody Maker
and Mullard Master 3
and other Sets.
A neat finish and,
,, obviates risk ot
% damage from
¥ cross connect
\ ing:sft. over-
R all length
k. Ref. CM’s

THESE plug-in coils are accurately

FRAME
AERIAL

For the New Cossor

Melody Maker

circuit.  Complete

parts to make up

this usefal Frame_
Aerial. Inbox with

full instructions.

Can be easily con-

structed.

R4/200 .

10/6

From all first-class Radio Stores—

Refuse Substitutes—If any difficully

write direct—Radio Catalogue frce
on request,

Ward & Goldsiona

PENDLETON )/ <%= & MANCIIESTER [2°

LONDON DEPOT:
5 & 6, Eden St., Hampstead Rd.,, N.W.1,
‘Phone : MUSBUM 2492/3.
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NE of the most 3k
useful things you z
can have about
you for general ex-
perimental work is a
good standard two- '
valve L.F. amplifier.
1If you always have X
it at hand youcando
all your experimental
testing on the loud ¢

it is only necessary to
| complete it as far as
the detector stage, and then hitch it up to
the standard amplifier.
|  Another special point. about a standard
L.F. amplifier is that it forms an excellent
way of progressing from a headphone
receiver to an outfit capable of working a
loud speaker. If you already possess a
single-valver, a crystal set, or a receiver
of the “H.F. and detector” type, the
easicst way to get loud-speaker signals is,
obviously, to add an amplifier instead of
scrapping your present set and building an
entirely new one.

| A Good Standard Type.

The design which has been' worked out
for the White Print series is a specially
simple and straightforward one, so that
you may be sure that there will be no
difficulty in wuvsing it with any normal
type of set whatever. It uses the popular
combination of one resistance-coupled stage
and one transformer-coupled one, which
experience has proved to be a very sound
and useful arrangement for all general
purposes.

It does not, of course, give as much
magnification as two-transformer stages
_arranged on the latest lines with speeial
| stabilising devices, but it is verysimple and
€asy to get going, and is probably the better
| scheme where the amplifier will be used with
rall sorts of different sets.

You will find it gives a very good amount
of amplification as it stands and, of course.
it has the great merit from our present
point of view of being considerably cheaper
than a modern type of two-transformer

-amplifier with its special gadgets.

Choosing the Components.

Various questions of component values
call for a word or two. First, as to’the
anode resistance which couples the first
| valve in the amplifier to the sct which
precedes it. You will see that a value of
250,000 ohms is indicated for this in the
diagrams, and you

White Print No. 6.

This week we publish the sixth of our White Prints.
be easily and safely torn out—along the dotted line overleaf—and the
In due course you will thus have available an
encyclop®zdic colicction of the best circuits uszd in 0

White Print filed.

e b P A S R A A S AP SR AP AP PP DD WA U S GG
2 T

THE “P.W.” “WHITE PRINTS.” !

A NEW SERVICE FOR OUR READERS.
A Two-Valve Amplifier.. e

Heovossseosoe R b sl S o o S i o o S o o S A e e o 3

the reaction control of the set is liable to
become difficult. The value shown, therefore,
is to be taken as a good standard one for
general purposcs.

The grid leak on this stage is indicated
as a 2-megohm one, and this again was
chosen as a good figure for general purposes.
Here you should remember that if cver
you have any difficulty with a combination
of set and amplifier which tends to be un-
stable, giving an L.F. howl or a ‘ motor-
boat,” it will generally help matters if you
reduce the grid leak to 1 or § meg.

O O T R T T e

COMPONENTS.

1 Panel, 12in. X 7in. X } in.

1 Cabinet to fit, with baseboard 7 in.
deep.

1 L.F. transformer (see text as to ratio).

1 250,000-ohms anode resistance with
holder.

1 ‘01 mfd. fixed condenser (miea, not
Mansbridge type). o

1 2-meg. grid leak and holder (see fext
as to this).

2 Sprung valve holders.

1 Terminal strip, 6 in. X 2 in. x } in.

8 Terminals.

3 Battery plugs, 2 black and 1 red.

1 L.T. switeh, '

Wire, flex, screws, ete.

SRR DRI RO NNE

Now about the L.F. transformer. If
you want the very best possible repro-
duction, especially of the bass, a low ratio
transformer of from 2} to 3} to 1 should
be chosen. If your main aim is volume
at a slight sacrifice of bass, a higher ratio
of 4 or 5 to 1 is indicated. This, you will
see, is a matter which you must decide
according to your own requirements.

The amplifier as it stands is about as
simple as it very well could be, all special
refinements having been omitted to render
it as suitable as possible for the particular

!
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This page may
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requirements we have:
tried to meet. There
is just one point
calling for mention in
this connection. No
provision has been
made in .the design
for keeping stray
H.F. currents out of
the L.F. circuits, be-

modern radio cause such“‘stoppers

speaker, and when- practice. A ‘‘White Print*’ will be published on the last page every are onlyoccasionally
 ever you build up a week in * P.W.” until further not ce.—THE EDITOR. 4 needed. In most cases
rough circuit for trial

¢ they can be dispensed
with, and are only
included in most re-
ceiver designs to deal with the exceptional
case where a constructor might get trouble.
It is just as well to know what to do if
ever you strike this trouble, however. The
cure is generally fairly simple. Just break
the lead marked X on the diagrams, and
insert in series with it either an H.F. choke
or a }-meg. grid ldak. 3
Now for the question of valves. If
you want the greatest possible magnifica-
tion you should use a valve of the H.F.
type in the first ‘socket and an ordinary
power type in the second. Where, however,
you want to handle very powerful signals
with the least possible ehance of over-
loading, a valve of the L.F. or general-
purpose type is better for the first socket

‘and a super power in the second.

Connecting to Your Set.

Connections to the amplifier are simple:
If at first you get no resalts, reverse the
input leads (there is a right and wrong way
round). Battery connections are-marked.
but remember this: if you are working
the amplifier after a valve set do not con-
nect up the H.T. negative terminal on the
amplifier, but only on the sct.

This is important, for if you connect up
H.T. negative on both set and amplifier
you may short the L.T. battery, because
in some sets H.T. negative is joined to
J..T. negative and in others to L.T. positive.
If it happens that the set i3 one in which
f1.T. minus is joined to L.T. plus, and vou
connect the H.T. battery to the H.T.
minus terminal on both set-and amplifier,
a short will result. . 1

Whenever there is any doubt about the
matter, then, play for safety, and do not
make any connection to H.T. — on the
amplifier. In any case, this connection
is quite unneccssary so long as you are
using the same H.T. and L.T. batteries for
the set and the amplifier. If, on the other
hand, you usec a separate L.T. or H.T.
battery for the amplificr, then you must

will find this a good
figure for all-round
work.

When the ampli-
fier follows a detec-
tor valve of the

THEORET/ICAL C/RCUIT.

‘ohms here, but the
quality is then not
lquite so good as a
rule, and moreover

-
YBo4

high impedance: A

type (over 30,000 |/nvpur 3259999
iohms) you will % o/
probably find that @~ 3 i

o distinct improve-

Fment', can be ob-

tained by using a re-

fsistance of 500,000 2M:ee.

depend very largely
on your valves.
With a valve of the
H.T. type in the
first socket about
11 to 3- volts grid
bias will be correct,
whereas with one
of the L.F. type
you may be able to
use 4% volts. de-
pending on the par-
ticular type. H.T.

connect up H.T. —.
@+
A

Questions of bat-
@t

tery voltages will
4.9

should be a;t least
109 volits, and pre-

G.B.~/

ferably 120.
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If only valves would work without accumulators
without H.T. batteries!

Yet this is now actually possible with the Met-Vick All-
Electric Valve which in combination with a suitable elim-
inator (like the Model ‘B’) enables everyone living in an
electrically lit house to operate a wireless set straight off
the mains like a lamp or other domestic appliance.

These amazing Met-Vick All-Electric Valves have solved
the problem of mains operation. They are standardized
by the leading set makers. They are so designed that they
can be plugged into an existing battery set without alter-
ing the wiring, thus making conversion into an All-Electric
set easy.

Ilet-Vick All-Electric Valves willimprove aset out of all recognition.
With these wonderful valves and All-Electric operation the H.T.
never fades away, the L.T. is alwvays just right.

Met-Vick All-Electric Valves are without doubt the most
supremely successful valves obtainable,

MET-VICK All-Electric
Valves AC/G for all but
last stage 15/-—AC/R
last stage(power)—17/6.

Convenient hire Fully descriptive

illustrated liter-

ature and nams

of nearest dealer
on request,

purchase terms

arranged if des- Disc Adaptors, price 6d.
enable MET-VICK
All-Electric Valves to
be fitted into existing

Valve Holders.

ET-VICK

VALVES-SETS-COMPONENTS

Metro-Vick Supplies Ltd., 155, Charing Cross Road,
London, W.C 2k

ized,.-

% voltsge £3 37 6.
R«

The model “B” Eliminator connec-
ted to a wall plug or lamp socket
provides heater current for the All-
Electric Valves. five tappings for the
H.T. supply, up to 180 volts 20
milliamps, and automatically regu-
Izted grid bias taps forthe last stage.

Price complete with Met-Vick Rect-
lﬁf;in% Valve for A.C. £€8. For D.C.

The Met-Viek 3 Valve All.Elcctric
Mains Operated Set for Loeal, Dav-
enttye & many Continental Stations.
The extremely high quality repro-
ducton is a special feature. It is
very suitable for new Regional
Scheme. Price complete with
Valves, coils and Royalnes, A.C.
€12 17 0. D.C. 0.

The Met-Vick 4 Valve All-Electric
is called the "All Necessary Perfor-
mance’ set, one HLF, stage,low loss
coils and condensers, loosc coupled
Tuned aerial, it gets anywhere and
everywhere at Loud Speaker
strength, Price. complete with
Valves, coils and Rovalties A.C.
€17 t4 6. D.C. £18 7 6.

Met-Vick 5 Valve All-Electric.
More po“crful,of course. than the
Met-Vick 4. In beautiful cabinet
with cupboards for L. 1. and large
size FL.T. Eliminators, 220 volts 35
milllamps. For A.C, or D.C.sunply
price complcte with all accessories,
except Loud Speaker, and including
Rovyalties. In Oak €47 9 0. In
Mahogany £5¢ 19 Q.

For Coastrucrors: This Met.Vick
combined Transformer furnishes
curreot for the Met-Vick indirectly
heated Valves and for the Rectifying
Valve ia Lilmioatar. Price, aoy

R.V. 136.

METROVICATION
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LARITY

BETWEEN the far distant broadcasting station
and your own fnesnde, Mullard P.M. Valves
form the perfect link.’ n

The tone they give you—the volume—the sensitivity
to distant stations—Mullard P.M. Valves make an
old radio set modern and a modern set perfect.
Your receiver is as good as your valves; your
valves are as good as their filaments—and the
Mullard P.M. Filament is unique. 4

Get a set of Mullard P.M. Valves to-day—all radio
dealers sell them. -

Mullard
THE -MASTER -VALVE

ADVY. THE MULLARD WIRELESS' SERVICE CO., LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2. o
s
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