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The Lotus
SingleCoil
Holder

OIS

RECOMMENDED By

Mullard

THE MASTER VALVE

N evolving the skilful cir-
cuits described in ‘¢ Radio
for the Million,”’ the makers
of thefamous Mullard Master
Valves had to choose com-
ponents that would do justice
to their reputation. That is
why they recommend Lotus
Buoyancy Valve Holders.

Made with every care of the
best materials, they can be
relied onunderany conditions
to absorb shock, protect the
valves and eliminate micro-
phonic noises.

Fit them on any set you
make and get the
best possible
results.
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T
2+ \VALVE HOLPER

Made byﬂzmufce-rsqfﬂmfamous Lotus Vernier Coil Holder
GARNETT, WHITELEY & CO., LTD.,
Lotus Works, Breadgreen Road, Liverpool.

THE MASTER VALVE HOIDER
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g g oLD Ko e ' S aresult of the very largesales

PRICE PRICE and the consequent enormous

= production of the famous Radiolux

R.Sax | £6-100| £5- 5-0 Other Amplion Loud Speakers the House

RS.2 £4_15_0 |.£3-17-6 AM PL'ON of Graham is now able to offer

| & del ; these Cabinet Models at consider-

R.S.1.0| £7- 70| £5-17-6 . moageis ably lower prices than heretofore.
R.S.2.0| £5-10-0 | £4-15-0 from _

RS Ty 38 ,~ These 1pstruments are renowned

S.LM| £8- 8-0| £6- 6-0 for purity of tone and represent

RS2zwMm £6__ 6-0| £5- 5-0 unequalled value for money in

cabinet-type loud speakers.

-3 3 e p—
Anmgunc:mcft of Graham Amplion Limiled, 25, Savile Row, London, W.1.
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HE OPENING BARS OF THE OVERTURE TO TANNHAUSER
ARE A GOGD TEST OF THE QUALITY OF AN AUDIO-FREQUENCY TRANSFORMER
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In the upper lines of music the size of each note is strictly proportiorial to the amplification obtained with the
Ferranti AT3 Transformer. The * nearly perfect” amplification as shown by curve II below enables this
transformer to reproduce all notes in true tone.

In the lower lines of music the size of each note is strictly proportional to the amplification obtained with the
transformer, curve IV below. It will be noted that the amplification is inferior and inconstant, with the result
that some notes are almost lost, and others distorted.
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nother Cossor

—new series of 6-volt Valves
giving remarkable volume
and exquisite tone
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Embodying the principles

Flg 1.

k -~ y - o
583?8&{ = of Co-axial Mounting
A Cossor Valves
' are’ now avail- . )
6 VOLTRC. 14 | o TR o HEN Cossor introduced Co-axial
| 1l é = [ & volt Accumula- Mounting at the commencement of
e 9 §‘ S s the present season it was acknow-
S ledged to be one of the greatest improve-
ofl 18l o/ ments in Radio. At one blow it abolished
S / the main cause of lack of uniformity in
ie 7 . valve manufacture. These same successful
ViR L 60 principles have been retained for the new
of /4 Cossor Six-volt Valves. Look at the illus-
o 5" ' tration above which shows how Co-Axial
"l Mounting is successfully achieved.
o, 5
/ 212 In Fig.1see the twin filament of exceptionallength. And
: / - 4= = the grid, its wire securely welded in 28 different places
= —which is so rigid that microphonic noises are utterly
=
g1/ 3= impossible. Note the seonite- insulator in Fig. 3
i — 1ol holding immoveably in position the ends of the
/ z grid and also provuzmg a bridge for the two shock-
A 74 proof filament supports, And finally, see how the
| = anode is locked in position in accurate and life-long
7 g alignment with the grid and the filament. All three
y 5d 2 50 o units are secureglto each other and individual move-
7 ve = ment is impossible.
e < —1%
F i [ 0 L e Et Throughout its whole life the characteristics of the
= CORID VOLTS + N A=18 valve can never change through filament sag or
s oy 1= accidental blow. How impoftant this is, will be
C O S SO"E L_ O s appreciated by every serious experimenter. All Cossor
ol o i AT EN Six-volt Valves in the same class must be identical in
PO'NT ONE § = every respect—there can be no variation.
= i
6 VOLT LF. [/ T/ el
- ’ |3 | e— S — o
L/ 5o . L e
11 LF < er] _
B = e R T T N 1B
iy = GRID YOLTS +

ssued by A. C. Cossor Lid., Highbury Grove, Londun, N,
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NFETTERED by any electrical or mechanical
limitations this wonderful new series of Cossor
6-volt valves give a volume and a richness of tone
never before achieved in Radio. Experts have been
amazed at the rare beauty andpower — the vitality and mel-
lowness of broadcast music which these valves can create.

And small wonder — for Cossor, after the three years
spent in bringing the Cossor Point One 2-volt Valve to
an extraordinary degree of perfection, comparable only
with valves of higher voltage, now brings to the six-volt
field a wealth of experience and technical skill.

Cossor 6-volt Valves are unique in every way—and as such

they set new standards of performance. All records for
volume, purity of tone, and sensitivity have been broken.
Hearing is believing! Let your Dealer demonstrate them
to you to-day. For you must hear to realise to what
heights of realism Radio music has now attained.

chievement| | |,

Every

valve has a

Kalenised filament

of these amazing valves must

be placed to the credit of the
Kalenised Filament. Operating
withoutvisible glow—yet giving off
a perfect torrent of electrons—the
Kalenised filament is revolutio -
ising Radio. It has cut to sl rels
the previous high costs, of Receiv-
ing Sets maintenance. Half a dozen
of these new Cossor Six-volt Valves
cost less to run than one bright
emitter. And because it operates
practically without heat, its
life is immeasurably longer.

ﬁ LARGE share in the success

Finally, do not forget the famous
Cossor aeroplane test, when a
dozen Cossor valves were hurled
500 feet from an aecroplane with-
out harm to their Kalenised
filaments.

Only a high emission— coupled,
of course, with perfect control—
can give volume and natural
reproduction. The Kalenised
filament gives off an emission
unequalled in its intensity—that
is why these new Cossor Six-volt
valves attain such a remarkably
high standard of efficiency.

Compare these curves:

F you cannot try out a Valve,
I the next best thing is to

study its curve. The curves
shown here speak for themselves.
Note, for example, the steep slope
of the H.F. valve—clear proof
of its ability to handle weak
signals from distant stations.
Compare also, the curve of the
wonderful new Stentor Six-
observe how well it can cope with
the large changes of grid voltage

without distortion. As a super-
power valve the Stentor Six is with-
out equal. And finally, remember
the prestige enjoyed by Cossor
valves. Every experimenter speaks
well of them. Their long service
and low current consumption—
their superb tone and high stand-
ard of efficiency—have won a

‘great reputation, which these new

valves will considerably enhance.

Four types for all reguirements:

610 R.C. For Resistance or 14/
Choke coupling - - - a
Impedence 80,000 ohms. Amp.
factor 50. Consumption ‘1 amp.
610 L.F. For 1st stage 14/_
Frequency amplification

Impedence 8,000 ohms. Amp. factor
8. Consumption "1 amp.

610 H.F. and Det. For H.F. 14/
amplification or Detector use "
Impedence 20,000 ohms. Amp.
galt(:)t%r 20S. Consuénptign 1 amp.

. Stentor Six per
Power Valve - - - 22 6
Impedence 3,000 ohms. Amp. factor
3'5. Consumption ‘1 amp.
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The Dubilicon Competition

The result of the highly successful Dubilicon
Competition can now be announced.

The Dubilicon Each of the five gentlemen whose portraits

; appear above correctly worked out the number
An extremely useful conden- 5 7 o .
ser containing 8 separate of different capacities obtainable from various
capacities from which many arrangements of the first five capacities of
bundreds of resultant capa- o
cities may be obtained. In- the Dubilicon Condenser.
dupmmblc: for experimenters The correct number was—475.

Price 30/- \ The Prize of £200 has accordingly been divided

between. the five winners, each of whom receives a
cheque for £40 together with our hearty con-
gratulations.

DUBILIER

TRADE MARK

— VB5 o

ADVERT. OF THE DUBILIER CONDENSER CO. (1925), LTD,, 2L o6
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3.
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RADIO NOTES AND NEWS.

Signs of Spring—DX Transmission—Another Splendid *“ Shake '-'A——Weighty Waves—
Obsolescent Valves_——Good-bye, Uncle '—A Disclaimer-—-DX Telephony.

Signs of Spring.
YES, I am very much afraid that Spring
is once more close upon us. The
indications are as plain as the cold
in your nose. The wandering dog now
begins to take real pains to get into the
front garden, because he knows the crocuses
are above ground. Summer Numbers are
now being prepared and the technical staffs
of wireless journals are careering over the
sodden countryside in chest-
protectors, with new models of
portables.

DX Transmission.

[0 doubt feeling quite in
L tune with polar condi-
tions one of our prize con-
tributors, Mr. C. W. Goyder, of
Mill Hill, just walked over to
his set and called up the South
Pole. He was answered by a.
whale—I mean a whaler—the
“Sir James Clark Ross,” and
they conversed easily for some
time. Verily it is a privilege to
live in an age like ours, when
a lad in England can commu-
nicate by magic with men
secking their bread down by the

Great Ice Barrier.

Another Splendid ¢ Shake.”

I\/‘ R. W. HULME SMITH, a
i Leeds man residing in

Bombay, transmitting on
50 watts, was received by an
amateur in California. This
implies excellent work at both
ends and what is specially in-
teresting is the fact that the
wave-length was 320 metres.

I often wonder what the
mid-Victorians would have made of
Radio !

Weighty Waves.
NEWCASTLE lecturer stated recently
a that wircless waves have weight,
and can be weighed. Now we know
why our aerials sag. But how does one
persuade a wave to stay long enough to be
weighod ?

Obsolescent Valves.

EWS from America inspires me to warn
amateurs not to carry a stock of valves,
even of the new current-less filament

type. Professor Craig, of Georgia, has, he
claims, rendered valves, batteries and
transformers unnecessary. I find this news
rather sickening because (1) I possess two
apparently immortal valves, and (2) I love
reading the advertisements of transformers ;

Mr. W. D. Hogan, a well-known Dublin radio experimenter, carrying out tests
on the Dublin-Cork Express, during the course of which journey some very

interesting data was collected.

they are about as lyrical as Tennyson.
Still, I wouldn’t let my scruples stand in
the way of the professor and progress for a
moment.

Good-bye, Uncle !

R. LESLIE B. PAGE, Station Director
at Hull, is on his way to Bombay to
take up a similar position at the

station there. Best o’ luck, Mr. Page.

Bombay is a fine warm place, and the
docks will remind you of home.

And Another.

R. C. C. N. Wallich, Station Director
of Plymouth, is en route for Calcutta,
where he will be director of the

station. Luck to you also, sir! Brother
Page has the best of it, in my opinion,
“ Bombay-side,” as they call it,
being much more respectable in
climate than “ Calcutta-side.”

A Resignation.

R. G. 8. RULE, director

of the Newcastle Station,

has resigned in order to get

on with literary work. May he

never see a rejection slip. Uncle

Caractacus (2 L 0) did the same.

Evidently proximity to wireless

stations stimulates the pen-
finger.

A Disclaimer.

ESSRS. A. J. STEVENS &
CO. (1914), LTD., the
well-known makers of
A. J. S. scts, ask me to state
that the rumour that they intend
to give up the manufacture of

radio apparatus is unfounded.

DX Telephony.
MR. W. K. ALFORD (2D X),
1 of Amberley, Surrey, has
succeeded in working two-
way speech with Sacrottan

Island, Hong-Xong. Wave-

length, 44-8 metres; input, 42

watts. His transmitter is

crystal-controlled and is
equipped with an Osram L.S.5B and -an

Osram D.E-T.1. Readers who contemplate

going out after records had better hurry up

and begin.
Inductive Interference.

IN view of the recent discovery tliat
electric massages establishments are
capable of interfering with reception, it

is interesting to note that the Radio branch

(Continued on next page.)
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NOTES AND NEWS.

(Continued from previous page.)

of the Canadian Department of Marine and
Fisheries organised as far back as February,
1925, a section to deal with Radio inter-
ference.

A Seetion Worth Its Salt,

ONE engineer and three electricians
toured in a special motor-truck and
investigated interference. In three

months 203 cases were examined, and of

these 124 were remedied at once and most of
the others later. Three more trucks were
commissioned, and the results have been
highly "beneficial to listeners .and to the

“trade.” The Radio branch has published

a pamphlet describing how various causes

of interference can be located and the trcuble

tackled. This is an unique service and a -

feather in the cap of Commander C. P,
Edwards, the chief of the branch. -

The Tempter.

D. C. (8. Croydon) asks us to produce and
-publish an article entitled “ Coils
for Rugby and How to Make Them,”
thug suggesting that he is going out of his
way to eavesdrop on the transatlantic tele-
phone scrvice, unless he is thinking of
Rugby’s ordinary telegraph service, which I
doubt. Much as.we wish to assist our readers
I fear we cannot thus tempt them to inter-
eept signals, more  particularly public
telephony, which are not intended for them.
Not that we see much harm in it, but we
think it would be a point of etiquette pro-

perly resolved to let such an article alone.

KDKA Timss.

DX man who has specialised on this
station gives the following data:
Times of transmission (Eastern Stan-

dard Time): 7.15, 8.0, 9.45 and 11.55 a.m.
Also at noon, and 3.45, 6.15, 8.0, 9.15,
10.0 p.m. On Tuesdays also at 11.55 p.m. ;
on Thursdays also at 11 p.m. Sundays at
1045 a.m. and 4.0, 4.45, 6.30, 7.45 and
10.15 p.m. The wave-length is 63-5 metres.

. Something Wrong Somewhere,

YOU remember my notes a week or two

ago about the Irish gentleman who

said he put up an aerial 2,500 feet
long, earthed it, and then received the
North American stations on a 7s. 6d. crystal
set ? Well, an Addiscombe friend, to cure
my scepticism, brings up the story of
America being received by owners of crystal
sets, 8,000 miles away in South Africa. I

referred to this story in my notes during -

January.

Caution—Not Seepticism.

THE snag in the Irish story is, in my view,
due to a printer’s or typist’s error.
Anyhow, 1if it is thought that an

“ earthed ” aerial increases the range of a

detector I suggest that some-of my K.C.W.’s

might try it and let me know if they hear
anything. Moreover, if any special virtue
is supposed to lie in the use of an aerial

2,500 feet long, suspended vertically, for the

rceeption of short and medium wave-

‘lengths; I should be glad to learn it. Why

cinnot people with 8-valvers get Sydney,

N.S.W., if a crystal set can get America ?

Answer: Because they. don’t “earth”

their aetials.

’

‘“Somewhere A Voice,” ete.

THE news that many letters reach Savoy
Hill from people who (think they) have

fallen in love with the owners of voices

heard by wireless, sheds et another light
on the mysterious human_ heait. Who are
these people, who, on hearing an unknown
voice, sit down and write tender things to
its owner ? Does one see them in “buses or
bump against them in the crowd ? Ah,
well! When the voice is accompanied by a
television screen 'view of the vociferator
a number of instantaneous cures will be
reported. '

Warsaw Radio.

HE new station in Poland, at Fort
Mokotow, 7 kilometres south of War-
saw, i3 now in action on 1013 metres

with a power of 10 kw. to the main oscillator
valve. This transmitter is said to be pheno-
menal, and can be picked up in this country
on a two-valve set.

Invention Wanted.

MR. BAIRD is no doubt a fine, perse:
vering fellow, who is going to give us
wireless pictures-of ““uncles” trying
to pronounce Ponsonby or flat-iron; he
claims also to be able to give us eyes like
a cat’s. What I am more interested in,
however, i3 whether he has anything which
cant be bought for a shilling and carried in
the waistcoat-pocket, capable of helping a
man to find the matehes in the dark.

ZHANREHEDEHRERRENRorneeieaenn e

SHORT WAVES,

. 2L O will broadcast “ The Fog.”” . . . This
ig a play. We have already had enough of the
real thing.—* Star.”
* *” *
The majority of listeners are in sympathy
with my idea, but as they themselves do not
ossess licences they withhold their support.—
¢¢ Daily Chronicle.””
-AND their lice::ce money I

Shakespeare on the Clildren’s Hour :
‘“ Uncle me no uncle.’”?
* Sweet aunt, be quiet.”
—.“ Sundgy Pictorial.”
L]

Thinking-In. An Experiment in Mass Tele-
pathy.—Headlines, * Daily News.”
Brain Waves ?

* B “ -

The chief clerk came in late. Second time in
a week, The boss grouched 3 X

‘¢ Don’t you ever do anything on time P

‘¢ Y-yes, sir,”” stammered the chief clerk.
T bought my iadio sed tliat way."’—“ Radio.”

L TR T TR T T T T T

The Governors of the University College of
South Wales and Monmouthshire have decided
to approach the B.B.C. to try and get a broad-
-casting station for Whales.—Provincial Paper.

Personally, we should think twice about
provoking these; Mamm‘alia in t.his manner.

Radio-frequency, writes one of our contem-
poraries, is a term lied to the appalli
number of times a broadcasting station can put
over a dud uuu‘xber. i,

*

A programmie the other evening included a
representation of the chirping of a bird. So life-
= like was the sound that in one household, it
= related, the family cat took a header into the
= loud speaker. A clear case where a listener
songht that which an entertainer would gladly
avoid —*¢ N_ew‘s-of the ‘Wo!ld.”*

HEHITIE IR IR s

. One of our readers writes to say that he made
very good contact with a damp piece of earth—
when he slipped*in the gxud.

Phyllls, yonr smiles wounld seem more fair

Than any rays the sun could scatter ;
I’d listen to you anywhere

If it were not tor one small matter.
Your voice would sound go sweet to me

If you would only cease to say
How you had just got Budapest

Or Daventry. - e

X ~—¢* London Opinion.*
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; Laugh and Grow Fat.
NIFORMED ether scarchers in America
must have been considerably startled a
little while ago if they picked up a
certain station at Omaha, Nebraska, where
a laughing contest was in progress. Over a
hundred Champion Guffawers from seven
states subjected the microphone to probably
the worst trial it ever had. Some of the
entrants had to be tickled before their
chortles would start. This was, I think, the
most foolish broadcast ever put over—and
that’s saying something. Are they really so
hard-up for ideas in Omaha, I wonder ?

Wisdom for the Masses.

AFTER ploughing laboriously through a

‘“ highbrow ” article on the “ Effect

of a large number of receiving aerials
on the propagation of wireless waves,” I
found that the general conclusion, so
ponderously worked out, was simply that
the “aerials in the London area have a
very marked absorbing effect on the waves
passing over them.” Bless my soul! Why,
that’s what the things are put up for! These
mathematical physicists won’t believe any-
thing until they have got it down in x and .

Big Business.

SO the Post Office admits having lost last
year £1,299,214 on the telegraphs.
So that is why the Government is
letting it play with imperig]l wireless, I
suppose. An absolute monopolist—and. it
cannot make the telegraphs balance their
budget. The fact is, the P. O. ought to have
stuck to carrying the mails. Why, I hear it
rumoured that there is even a deficit in .the
Dog Licence Department because they spent
£2,000,000 in teaching Female Learners how
to tell a pup’s age by biting its tail.

Delayful Darlings.

ONE thing the P. O. might have done
and didn’t, is to have made all those
delayful darlings, its messenger boys,
listen to the broadcast of the Paddington to
Plymouth railway run. Fifteen minutes for
226 miles. It would have explained the
idea of speed to them. One never hears of a
Boy Bikest (P.O., red. for the use of) being

collared for.speeding.
A described a contrivance for putting
his receiver on or off by the sound of
the voice. When he shouts ‘“ music” the
set begins to operate, but when he shouts
“rubbish ” the sct goes out of business.
Very clever! But what a eriticism of the
B.B.C. programmes! Either music or
rubbish. Come, come! What about the
Time Signals ?

Sharp Criticism.
WRITER in a Manchester paper

Wireless on Motor-ears.

APT. PLUGGE, the well-known motorist,
has fitted his car with a “last word ”
radio equipment. I am sorry to note,

however, that his set has eight valves,
because it tclls me at once that for my car
I shall nced at least three dozen, besides a
boy to keep putting them back in the sockets
as fast as they aré jolted out. I doubt
whether I should be able to compete with
my car’s own broadcast noises without the
aid of a Public’ Address equipment ;‘even
then I should need to wear a divér’s liehret
as well as the 'pliohes, :
ARIEL
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HE wireless receiving set of to-day is,
on the whole, a straightforward and

satisfactory piece of apparatus. Pro-
vided that we buy our components from
reputable firms we bave very little trouble
with them. Valves are extraordinarily
good, and the small filament current
requirements of those of to-day have
gtraightened out the difficulties that used
to be experienced in the past over. the
matter of the L.T. supply. The one
weak point in the modern receiving set
lies in the H.T. battery. It may be
asserted confidently that it is the cause of
a very large proportion of the troubles that
we experience, that it is a very fruitful
source of instability, particularly in L.F.
amplifiers, that it produces more **atmo-
spherics ” than does Nature herself, and
tgat it unduly swells our annual expenditure
on running costs.

It is, perhaps, a little unfortunate that
in the case of the H.T. battery we think
so much in volts; we test the H.T. battery
by placing a volt meter across it, we buy it
as a 108-volt or 66-vclt or 45-volt unit, and
we always speak of the plate wvoltage of the
various valves in the recciving set. For
this reason we arc a little inclined to forget
that this battery has to supply the current
which flows through the valves, the inter-
stage couplings and the windings of the
telephoncs or the loud speaker. Yet the
current drain upon the H.T. battery is
exceedingly important. To twist an old
proverb: Take care of the milliamps. and
the volts will take care of themselves ! If I
were allowed only one measuring instrument
I would choose a milliammeter cvery time.

Preliminary Considerations.

The very first thing to consider when an
H.T. battery is being chosen is the average
current that will be drawn from it. If you
do not posscss a milliammeter you can
form a rough estimate of your requirements
by taking it that each general purpose
valve will draw on the average from 1 to
1} milliamperes, whilst a power valve, if
properly biassed, will pass from 6 to 8.
Thus the current consumption for a four-
valve sct—containing one H.F. valve, a
rectifier, and two note-magnificrs, the last
being a power valve—would be from 9 to
12} milliamperes. These figures are. for
a set with transformer or ohoke couplings
with normal medium-impedance valves.
Where resistance capacity coupling is used,’
or if the amplifying valves arc of the high-
amplification factor type with a much
bigger impedance, the figures will be con-
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siderably less. -The power
valveis, however, the most
important factor, its con-
sumption being greater
than that of all the others
put together, especially
should this be of the recent
super-power type.

With a set of this kind, and, in fact,
with any sct fitted with a power valve,
it is absolutely hopeless to use dry H.T.
batteries made up of cclls of the same size
as’ those used for pocket flashlamp refills.
The maximum amount of current that these
small cells will supply for any reasonable
length of time is not more than 5 milli-
amperes at the outside. It is, in fact, falsc
economy to use such batteries for anything
bigger than a 3-valve set fitted with general
purpose valves. For the larger set that is
in fairly constant use a really heavy H.T.
battery should be chosen if the dry-cell
type is to be used. The kind of battery
that I have in mind is one made up of cells
weighing some four ounces apicce. Its
initial cost may seem rather high, working
out to some £2 10s. per 100 volts. A battery
of this kind has, however, a capacity at a
12} milliampere discharge rate of about
9 ampere hours, and it should therefore
have a useful life of about a year. Small
batteries of good make cost a little less than
£1 per 100 volts, and their life seldom exceeds
three months when they are used with a
big set.” Over a year's working, therefore,
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With tlie advent of the super-power valve and its
heavy demands upon the H.T'. supply the usaal size
- of HH.T. battery is quite inadegquate.
listener has to decide whether he will use farge capacity
H.T. dry batteries, or if he will go a step farther
and use accumulators or Leclanché cells.
and cons of the various types at the constructor’s
disposal are weighed up in this intercsting article.

Therefore the

The pros

By R. W. HALLOWS.
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the more expensive battery is by far the
cheaper in the end.

There are two alternatives to the dry
cell unit. There is, first of all, that made up
of small wet Leclanché cells, and then there
is the sccondary or accumulator battery.
With both of these again the cells must be
of such size that they are well up to the
load that will be imposed upon them. The
bandiest kind of wet Leclanché cells are
those of thesac type. Usually no porous pot is
uscd, thedepolariser heing contained in a bag
surrounding the carbon positive electrode.
Where the set contains more than two valves,
and for any set which employs a power valve,
cells of good size should be chosen.

Large Capacity Advisable.
There are certain very tiny wet cells

*on the market, but these will not stand

up to a load of much more than 5 milli-
amperes, and their use is not economical
owing to the frequent recharging that they
require, and to the fact that both zines and
sacs have to be renewed after comparatively
short periods of work. The most satis-
factory all-round cell of this kind is that
which weighs when empty from three to
four ounces. These cost about fiftecn pence
apicce when bought in quantitics, and they
are capable of supplying from 15 to 20
milliamperes for periods of six months or
more at one charge.” Where wet Leclanché
cells are used it is desirable that they should
have coverings, for otherwise trouble may
be experienced both through the splashing
of the solution when the battery is moved
(Continued on next page.)

Wet and dry H.T. batteries. Though the iormarnr]naly 30 a little mora bulky, it has maay advantazes over |
. e latter. i

H
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about and through the “ creeping ” of the
salts. The cells should not be allowed to
touch onc another in the battery box. It
is as well to stand them on a kind of grating
made of strips of stout glass arranged edge-
wise and to provide partitions separating
them from each other. )

A useful size of accumulator H.T. battery
is that with a capacity of not less than 1-5
ampere hours at a 123 milliampere discharge
rate. Smaller ecclls, though somewhat
cheaper in the first instance, are again more
expensive in the long run, partly owing to
the frequency with which they must be
recharged and partly because they are so
easily ruined -by either charging or dis-
charging at too high a rate. 1 would recom-
mend the choice of cells with a normal
charging rate of not less than } ampere.

The Question of Expense.

Let us sce how three H.T. units, the
heavy-cell dry battery, the wet sac-
Leclanché battery, and the accumulator,
compare as regards expense. We will take
it that in each case the voltage required is
100. The dry-cell battery will cost £3 10s.,
and will require renewal each year. The cost
of the sixty-six cells needed for the sac-
Leclanché battery at fifteen pence apiece
will be £4 125. 6d. Recharging, at a cost of
about 3s. 6d., will be needed every six
months or so, whilst both zines and sacs
will have to be renewed at intervals. How
often such -renewals are required will
depend mainly upon the treatment that
the battery receives. We will assume that
on the average it takes place every two
vears. A typical accumunlator H.T. battery
costs £3 15s. for 100 volts. With a capacity
of 1'5 ampere hours at a 12} milliampere
dlischarge rate it will give 120 working hours,
or in other words one charge will last {or
six weeks if the set is used 20 hours weekly.
On the average nine charges a year will he
nceded, eosting about 3s. apiece, or £1 T7s.
in all. The useful life of such a battery,
provided that it receives decent treatment
fsom both user and charger, can be taken as
three years. Comparing the three kinds
of battery over a three-year period the
expenses, then, are:

Dry-Cell Batlery. £ s d
Three renewals at £210s. 7 10 O
Sac-Leclanché Battery. £ s d
66 cells at 1s. 3d. 412 6
Six charges at 3s. 6d. 110
66 zincs at 2d. bt e S i1 0
66sacsatdd. .. .. .. 1 7 6
£712 0O

Accumulator Rattery. £ 8 d
Initial cost ‘ 315 0
27 charges at 3s. 410
£716 0O

At first sight there is therefore practically
nothing to choose in point of economy
between the three types. Therc are, how-
ever, several points to be borne in mind.
At the end of the three years both the
dry-cell battery and the accumulator will
be done for, and the balance sheet for the

next three years is a repetition of that for
the first period. The sac-Leclanché battery,
however, is by no means done for, and the
only expense to which its owner will be put
during the second three years are those
involved in recharging and in replacing the
zincs and sacs. In the long run, then,
the sac-Leclanché battery makes the best
showing as regards expense. It is, in fact,
a permanent battery which can be renewed
indefinitely, though the life of the others is
limited.

Nor must it be forgotten that the accu-
mulator is distinetly more vulnerable than
either of the others. A brief short-circuit,
for example, though it may seriously injure
the dry battery, will not, as a rule, put it
completely out of action; if given a rest
it may continue subsequently to work quite
well for a long time. If a short occurs with
the wet primary battery, its chief results
will be to reduce the life of the sacs and to
make recharging necessary somewhat earlier
than would otherwise have been the case ;
no permanent or irreparable harm is likely
to be done. But the damage to an accuma-
lator battery by a similar short may be
vastly more serious. It will certainly

‘curtail the total life of the battery very

greatly, and it may even put some of the
cells altogether out-of action through the
buckling of their plates.

A bopular form of 60-voit H.T. accumulator.

Nor are either of the primary batteries
at the mercy of the ““ experts ” that are to
be found at too many of onr charging
stations. The normal charging rate for
accumulator H.T. battcries is of the order
of } ampere or less; vet onefrequently finds
criminals who cheerfully tackle the work
though possessing no instrument that will
read to less than half an ampere. Not long
ago, suspecting that an H.T. battery of mine

. was not receiving proper treatment, I paid

a visit to the charging station whilst it was
undergoing a refill. It was being charged
at the rate of just over one ampere! Do
what I would, I could never obtain proper
treatment for this battery, and it is hardly
surprising that its working life was some-
thing less than six months. Unless you
have in your neighbourhood a genuinely
reliable charging station, the only way of
securing a decently long life for accumu-
lator H.T. batteries is to keep them in
‘condition at home by means of a “ trickle ”
charger. This is, of course, possible only
if you have electric light in your house ; if
you have not, primary batteries will
probably be-by far the cheaper in the long
run.

Supposing that you have facilities for
charging the accumulator H.T. battery as
it should be charged, will it be wise to choose
this type rather than one of the others ?
The answer is that in many cases it will—
with several “ifs.”” You.cannot install an
accumulator H.T. battery and forget about it

*
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as is the case with the dry battery. Itneeds
a good deal of attention. First and foremost,
you must remember to charge it regularly
whether it is in use or not. It must never
be allowed to stand in a run-down condition,
and it is of the utmost importance to keep
the acid level right. In living-rooms a
considerable amount of evaporation from
the cells takes place, and “ topping ” up
with distilled water must be done at fré-
quent intcrvals. You must also keep the
tops of the cells dry and free from dust.
If you attend to all these things and have
reasonably good luck in the matter of avoid-
ing short-circuits, you will have little
to grumble about in the accumulator
battery as a source of H.T. current.

Steady Current.

Apart altogether from questions of run-
ning costs and of the trouble involved
in its upkeep there arc many important
points in favour of the accumulator. In
the first place, its current is to all intents
and purposes steady from the time when
it is brought into service until a falling-off
indicates that a recharge is called for.
Matters are very different with primary
batteries. All the time that they are in
use the potential is steadily dropping,
and the current delivered is therefore de-
creasing. 'The drop will be a very tiny one
in the case of a battery in good condition,
but it is therc all the same. During a
period of rest the battery picks up, and when
it is once more switched on its potential
i3 very nearly what it was. Then another
drop sets in, reducing the potential to a
point rather lower than that reached on
tho last occasion. The actual discharge
curve of thc primary battery, including
working periods and rest periods, may
therefore be described as a descending
series of zig-zags ; that of the accumulator
is approximately a straight line with a
sharp downward bend at its far end when
the battery is run down. Thus, provided
that the accumulator is in good conditien,
you can always tell what your plate voltage
is simply by counting the cells and multi-
plying their number by two. When a
primary cell battery has been in use for a
month or two you can discover its voltage
only by means of a voltmeter, which
should not be applied across its terminals
until it has been delivering current at the
normal rate for half an hour or so.

_Cause of L.F. Instability.

Now, the drop in potential in the primary
battery is due to increasing resistance
within its ¢ells. In the accumulator the
resistance remains constant until the run-
down stage is reached. Even in a new primary
H.T. battery of good make the resistance
per cell is at least -25 ohm, which means
a total D.C. resistance in a 100-volt battery
of between 16 and 17 ohms at the best of
times. When the battery has been in use
for some time the resistance will be a great
deal more. The average resistance for an
accumulator H.T. battery is not more than
about -1 ohm per cell, or 5 ohms for a 100-
volt battery ; and this resistance does not
increase appreciably so long as the battery
is in working order. Battery resistance is
one of the most fruitful sources of instability
in L.F. amplifiers. We strive to combat its
effects by shunting the H.T. battery'with a
large capacity, but my experienceis that no
condenser- will. cure a really -bad battéryi

(Continued on pafe 51.) -
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The Mill Hill School Sclence Laboratories, where the famous

amateur station @ 28 Z is situated.

TWENTY-FIVE years ago a young man
was seated in a cold, barrack-like

room. Chilly wintry winds whined
outside, whilst cold hands adjusted delicate
instruments. Although delicate, yet these
instruments seem crude to-day, however,
at that time they formed the most perfect
wircless set known to science.

Outside in the cold gusts an optimist
was busily engaged flying kites. It was,
indeed, a pastime uncommon in Newfound-
land in December. Only a madman or the
greatest wireless enthusiast the world has
ever known would play with kites and
delicate instruments under such unfavour-
able conditions. But then a kite made a
delightfully cheap aerial support, and after
all they worked much better than balloons.
It you doubt this statement, ask Senatore
Marconi. He ought to know, for he was
there !

An Epoch-Making Achievement.

One thousand seven hundred and forty
miles away more optimists were playing
at being witches. The shadows of two great
masts reared themselves 200 feet into the
misty hazes of an English winter near the
Cornish coast

At ten-minute intervals the faces of those
optimists were lit up by a weird fitful glow
as the ripping crash of a giant spark flashed
from electrode to electrode, shaking 'the
ether in a way it had never been shaken
by man beforc. Optimists is indeed the
correct word to use for men like these. Had
not wise men proved that thc curvature
of the earth was an insurmountable barrier
to wireless waves ? Did not the cable com-
panies pray that this was true ? Wireless
waves must perforce move in straight lines,
naturally, then, they would get lost in the
eternity of space.

Yet here were a few enthusiastic experi-
menters trying to prove that theory wrong.
Perhaps -it was fortunate they chose winter
and not summer for the tests. Otherwise,
as we know now, the experiments might
have ended in temporary failure and the
following message by cable would not have
been so readily sent to the little party of
optimists in Cornwall : * Signals are being
received. Weather makes continuous tests
very difficult.” Put briefly, the most thrill-
ing message the world has ever known had
been transmitted and received ; but let
Senatore Marconi himself tell us:

Experiments at Sea.

*The most thrilling wireless signals 1
received since my first suocessful reception
across a few. yards of space in 1895 were
the ¢ S—S—S” signals I received at Signal
Hill, St. John s, Newfoundland, from

-

interesting article giving th> most memorable radio experiences

in the lives of some of our leading wireless scientists, including

Senatore Marconi, Admiral of the Fleet Sir Henry Jackson, and
Capt. P. P. Eckersley. z

y “ ARIEL.”
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Cornwall, 25 years ago, which definitely
proved that wireless commumcatxon across
the Atlantic Ocean was possible.”

The opinion of Senatore Marconi and his
fellow workers at that time was that * the
rest is a mere matter of patient develop-
ment.”

To-day we reap the benefit of all the
developments which have followed since
those dots were successfully flung across the
distances separating two great continents.

Admiral of the Fleet Sir Henry Jackson
modestly remarks that the word thrilling
does not in his case refer to any particular

A recent photograph ot Senatore Marcom

message. Many of his messages have been
of great interest, but more on account of
their wording than for any other reason.
In fact, he has to take us back to the autumn
of 1901 before any outstanding message
can be recalled {rom a purely experimental
aspect.

Imagine an autumn day on the Mediter-
ranean at a time when even variable con-
densers had not been invented. Imagine
a little glass tube full of iron filings that
served as detector. A rather erratic instru-
ment called a Morse inker wrote down the

detected message and atmospherics with
an exasperating impartiality.

The long suffering ether was forced into
vibration by a rending spark jumping
between two rapidly oxidised electrodes.
South-coast towns still hear these ether
agitations when Some prowling French
trawler catches a fish.. The aerial was
coupled to the instruments magnetically
and statically, in those days one hoped
for the best with an optimism born of
enthusiasm.

A Double-Duty Aerial.

Carrying tliese instruments in improvised
wireless cabins, three of His Majesty’s
ships steamed slowly out to sea and scattered
until they were 40 miles apart. The receivers
had been tuned to the wave-length of the
transmitters, a job that meant considerable
trial and adjustment in those days. What
did these three ships hope to do ?

Presently the two Morse inkers on the
receiving ship commenced working. Each
inker was connected to the same aerial by
special tuned ecircuits that responded to
two different wave-lengths. It was the first
effort to sort out two messages sent simul-
taneously and received on the one aecrial.
Would the circuits do their job ? And in any
cnse, would there be enough energy to work
the inkers ? In 1901 L.F. valves could not
be added ad lLib. for there were no L.F.
valves to add !

¢ Click—elick ! ”* went the Morse inkers.
But the click of one was not the click of the
other. It was rather thrilling to see two
totally different messages coming out of the
inkers from two ships 40 miles away sending
on different “wave-lengths. For the first
time in history an aerial had been made to
do double work !

Birth of Broadcasting.

“ Unfortunately,” in the words of
Admiral of the Fleet Sir Henry Jackson,
“I had no time for further developing this
apparatus, as very shortly afterwards I
was appointed to an administrative post
at the Admiralty, and had then no oppor-
tunity of doing any practical work with
wireless telegraphy for some time.”

Captain P. P. Eckersley has some very
vivid remarks to make on the subject of
thrilling messages. “1 have had many
thrilling experiences with w1relcss ” says
the Chief Engineer of the B.B.C., * as, for
instance, the “first time 1 achieved duplex

(Continued on next page.)
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telephony, the first time I heard speech
from aeroplanes; but I think I give the
palm to the time when I first heard opera
transmitted by wireless. The circumstances
were as follow :

Broadeast Opera.

“I bhad been operating the Writtle
station for some considerable time, and I
looked upon broadeasting more or less as a
hobby for a quite specialised type of maniac.
Then the great B.B.C. ‘started, and I must
say I looked upon it only as material which
would enable me to write some more
parodies. The whole thing appeared to me
to be a colossal joke. Then I heard that
they were going to transmit opera! You
will appreciate that opera had mever been
done in this country before, and that,
furthermere, the microphone -used for the
cpera was of a quite advanced type for
those days; in fact, it was a broadcast
microphone as opposed to an ordinary
commercial microphone such as we had been
using up -to then for broadeast work.
Indifferent, and still in a spirit of mild
and amused tolerince, I put on the ’phones
and tuned in- London at eight o’clock, or
thereabouts, somewhere at the end of the
year 1922, Dircctly I put on the ’phones
my whole attitude to broadcasting changed,
and I have never forgotten the thrill with
which I suddenly sensed the fecling of a
large auditorium and was transplanted from
the prosaic interior of the Writtle hut into
the front row of the stalls at Covent Garden.
When the music itself came on I' sat abso-

lutely amazed for three-quarters of an hour, ~

and from that day to this my belief that
broadeasting has a great artistic future has
never wavered.”

Mr. Goyder gives us a.description of his
most thrilling message which was the first
trans-world communication. . No greater
distance has been or can ever. ke covered
until we communicate with other worlds.

-** During 1923 the transmitting range of
British amateurs was rapidly increasing.
Early in 1924 we were in constant touch
with our confréres in America, though
working only with stations on the eastern
coast, a distance of 3,000 miles. Brief
conneetions were occasionally made with
stations in Central U.S.A., but with the
Pacific coast never.

First Across the World, -

“In 1924 the possibilitydf communica-
tion with New Zealand, with our low-power
sets, was regarded with as much scepticismn
as communication with Mars to-day.
During the antumn of that year it was my
practice to transmit on Sunday mornings
between 5 and 7 a.m., this being the most.
favourable time to get Amcrican stations.
On October 18th, that autumn, I had just
finished working with an American station,
and was scarching round, when I beard a
peculiar note calling me slowly, with great
determination. It was early dawn. The call
persisted. Instead of the customary three
minutes’ duration, the call continued for:
six, then for ten minutes, until it finally
signed Z 4 A A,

“1 was thoroughly mystified, both by the
peculiar note, the long call, and my ignor-
ance of the country owning the lctter Z.
I replicd briefly, and changed over. Then
the -strange station started up with great
vigonr, and with various exclamations
understood only by radio amateurs, follow-
ing with this address: Waihemo, Dunedin,
New Zealand ! i

“The first two words puzzled me enough,
but my excitement on hearing the last
was only limited by the thought that

. humorous individua!s in London with low-

power sets had masqueraded before as far-
distant stations. )

* However, in three hours came a cable :
‘ Congratulations on first trans-world mes-
sagc. Bell Z4 A A’ That was the first
cxchange of messages over the greatest
distance on this earth—12,000 miles.

“It must be rarely that we have the
good fortune to meet personally the friends
we make over the air thousands of miles
away, but Mr. Bel!, Z 4 A A, was visiting
England last summer, and on several occa-
sions worked with his home station in New
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. ~weather forecast .-from -2. L O, which, natur-

ally, will have absolutely nothing to do with
my programme.

However, here is the programme, inter-
spersed with brilliant originality.

1. Time Signal. Nine o’clock. To make
this out of the ordinary the last stroke
should be muffled. This is very clever, and
several people in Wigan will probably
laugh hysterically, and write to the B.B.C,
about it.

A Useful Item.

2. Topical Talk. “ How Money Can Be
Lost in the Theatre,” hy Cyrus Gunt. Mr.
Gunt, the great theatrical magnate, is an
authority on the subject, as the following
will show : Mr. Gunt in 1906 lost £4,000 in
“Blink Eyes,” in 1908 lost £3,000 in
“ Katie,” in 1909 £8,000 in ‘‘ Mary Threw
the Looking Glass,” in 1920 lost £14,000 in
“The Black Hole of Calcutta,” in 1924
£19,000 in “ The Ribaldry of Eve,” in 1926
£7,000 in “Lumme.” He once made a
clear £100 out of a touring show, but this
should not be held against him.

The interior of G 28 Z, which is operated by Mr.C. W. Goyder.

Zealand from my own, communicating with
his sister fhere. He is back again on the
other side of the world, and I was in touch
with him only a few days ago!”

* g DRI o ch i an oo oo cn o o 3
THE PERFECT BROAD- i
CASTING PROGRAMME. |
. How 1 Madé It So. g

By “EARTH.”

> - *

T E following programme is the result
of months of hard labour (Pentonville,
Borstal and the Southern Railway),

and no expense has been spared in trying to
make it the outstanding event of the foot-
ball season. Even now I'can see the cold
forlorn evenings of March, when thousands
of Socter enthusiasts, with their glorious
mud-splashéd” faces, listen (or not, as the
ceze may be) with rapt "attention to the

3. “The Sinking Fund,” a Three-Act
Play by a well-known Company Promoter,
who made all his money in tin. -

4. A Musical Interlude. Relayed by
F. Saxze’s Drivers, from the Little Carlton
Cab. Rank in Piccadilly. ‘““The Little
Parade,” slow waltz. * Berkeley Square
One-Step (and no farther). * Death, Where
is Thy Sting ?” ¢ All Streets One Way,
and Otherwise.”” * The Merry-Go-Round.”
*Grand Finale.”

5. The Postmaster-General, conducting
his wonderful Mail Voice Choir, composed
of threc Basses, one top tenor, two pints and
one Guinness.

6. *“ Where the Englishman Fails.” A
serious heart-to-heart talk on modern
politics.

7. “ Hail, Playmates.” A cheery song
of welcome, sung by the B.B.C. announcers,
celebrating the birthday of Uncle Bob,.who
has been chiefly instrumerital in making
the Children’s Hour such a wonderful
entertainment for grown-ups,
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ROM correspond-
ence received it
appears that a

'reat enumber of
isteners who wish to
pick up] their local
station and perhaps

Daveatry on the loud

speaker have a prejudice against using two.

stages of L.F. amplification, because they are
afraid that purity of repreduction will suffer,
and yet find that they are too fatr away for

the transmissions satisfactorily to operate a-

detector and one L.F. 1t is for the benefit
of such listencrs that the set which is to be
described was designed. There is nothing
outstanding in the cireuit, but the set has
been designed with a view to making it as
simple as possible to coustruct and operate,
and to answer those requircments of the
large number of would-be listeners who are
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t Thisisa perfectly straightforward

three-valver employing, as its name
indicates, one stage of high- and one
stage of low-frequency amplifica-
tion. The components have been
carefully chosen with a view to ob-
taining the very best results. Itisa
household receiver-de-luxe.
By K. D. ROGERS.
3 (Assistant Technical Edilor.)
W >0 -

- G >0 00*
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the final output being obtained via a stage
of note magnification. A study of the

theoretical circuit will

s show that the only

f ° difference between this
B circuit and that of the
L3 usualstraight 1 — v —1

is the inclusion of
the two-way switch to
cut out the first valve
when required, and the
use of constant aerial
tuning, which proves
an advantage where
large capacity aerials
are being employed.
In order to make

the receiver as simple
as possible to operate,
an on-and-off switch

THEORETICAL (IRCUIT

controlling the fila-
ment current is pro-

The circuit employed is quite conveational, being a well-tested and

efficient arrangement.

beyvond twelve or so miles from their local
station, and who regard purity of rcpro-
duction as the first essential of broadcast
reception.

It may be argued that for such cases
a detector and two L.F. amplifiers on the
resistance-capacity method of coupling would
fill the bill, but it has been found in many
cases that such a regeiver does not always
give the satisfaction it might when con-
structed by the average listener. For
one thing, if real purity is to be obtained
special valves, special resistances, and

condenser values all have a most important

bearing on the success of the receiver, while
a rather high H.T. voltage has to be
maintained.

‘Special Features.

In the H.D.L.” Three the need for that
little more * punch ” that is felt by so
many listeners is supplied by the use of an
H.F¥. valve, which, of course, does not
detract in any way from the purity of
reproduction. Following this valve is an
ordinary tuned anode coupled detector stage,

vided, so that onee
the 1eceiver has been
tuned to the required
station all the action
necessary for switching
the set on or off can
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be performed by
operating this switch.

Another feature
which makes the
“H.D.L” Three an
ideal receiver for general
family use i3 the doing
away with plug-in coils
or similar interchangeable tuning arrange-
ments, and substituiing them by tapped
aerial and anode inductanccs. It should
also be emphasised that whercas in the
usual H.F. and detector receiver where a.
switch is employed for eutting out the first
valve another switch has to be included
to reverse the reaction connections every
time the valve is cut in or out, in this re-
cciver the use of the R.I. reactive tuner
cnables this reversing switch to be dis-
pensed with. The reaction control is
obtained by a knob on the panel face con-
trolling a rotor inside the tuner, so that
either reaction or reverse reaction may be
obtained.

(Continued on nex! page.)
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LIST OF COMPONENTS.

Panel 21 x 7 x } in., and baseboard to
suit.

Cabinet to fit. (Caxton.)

1 Retroactive tuner. (R.I, Ltd.)

1 Reactive anode unit. (R.l., Ltd.)

1 A.F.3 L.F. transformer. (Ferranti.)

1 ‘0005 S.L.F. geared condenser.

1 '0003 Eureka Ortho-Cyclic condenser.

2 S.P.D.T. push-pull switches. (Lissen.)

2 -0002 fixed condensers. {Lissen.)

1 2-megohm leak. (Lissen.)

3 30-ohm rheostats.

8 Valve holders.

1 3-terminal strip.

1 7-terminal strip.

2 Grid-bias battery clips. .

2 Dial indicators.

Wire, screws, ete.

I IR
I A R B

A R TR

A woll-spaced lay-out makes the wiring up of the set
an easy matter.
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x THE “H.D.L.”" THREE.
: (Continued from previous page.)
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" Both the aerial tuner and the anode unit
cover ‘wave-lengths ranging from about
200 metres to 4,000, so that all the broad-
casting with the exception of that being
carried out on thé ultra short waves can be
received, provided, of course, that the
transmissions are within the range of the
receiver. The L.I. stage is quite normal,
being coupled to the detector by means of
what must be one of the finest transformers
on the market and onc which can be
thoroughly recommended. Grid bias is
provided for the L.I'. valve.

So much, then, for the actual circuit
employed in the set. Its construction is

not a diffiecnlt matter, and one which can .
be undertaken without the slightest hesita-.

tion Ly anyonc, whether or not he has

The panel-drilling
diagram gives the
‘exact positions cn
the pancl for the
majority of the
holes. that, have to
be made, but in the
case of the™ tuner
the constructor wiil
find that & template
‘18 provided with the
< instrument, and having marked out the top
hole (2 in. by 2} in. from the left and top
of the pancl) he showld finish the drilling
by means of the template. A similar pro-
cedure should be adopted with regard to the
drilling nceessary for the anode unit.

All drilling should, of course, be under-
taken with metal working drills. starting
on the face of the panel. It is advisable
also before mounting the components, either
on the panel or the baseboard, and before
drilling the holes for the mounting screws,
to place the baseboard in position in the
cabinet, and then place the panecl in position

NF vaLve

LT {SivireH

RerrRoACTIVE TUNER
ORiLL TO TEMPLATE

(2]

ON-OFF |\SwiTCH
[ i =)

g
° RHEOSTATS . |

.S ®

PANEL LayouT

21

7,
/7 12
SERAL N| W T

No unneccssary knobs appear on the pane! face and all the terminals are mounted at the back.

previously built a wireless receiver. The
pancl measures 21 in. by 7 in. and is § in.
thick. This is provided with a baseboard
of 21 in. by 7 in., while all terminals arc
mounted at the back on two terminal strips.
This allows a very ncat appearance, as
will be seen from the photographs of the
complete receiver.

Constructional Detalls.

There is no need for the set to be mounted
in the claborate cabinet shown, and a plain
one without doors would, of course, do just as
well ; but if the set is to be used as a
family receiver it is a great advantage
sometimes to be able to close it right up so
that dusting operations, etc., have no
likelihood of altering the tuning setting
of the set. And, in any case, it is worth
while making such a set as handsome a
- piece of furnitare as possible.  The eabinet
can be obtained from the makers with panel
and baseboard to fit and ready slotted at the
back for the terminal strips.

For the actual construction the com-
ponents mentioned in the list will be re-
quired, and although in most instances any
reputable make of component can be used
successfully, in some cases it is advisable
for the constructor to.follow the list as
closely as he can, the tuning units and the
L.F. transformer being essential for success-
ful operation of the sct. Different variable
condensers can be used if the constructor
wishes, provided that they are of similar
capacity to those mentioned. In any case
no divergenee should be made from the lay-
out diagrams.

against the baseboard and the fillets in the
cabinet, so that the five holes for the mount-
ing screws from the panel into the base-
board may be correctly drilled.

The need for this may not seem guite
apparent, but it will be found that it is
much easier to get thiese fixing screws in
position with the panel and baseboard in
the cabinet than when they are outside
on the workshop bench. In this way, pro-
vided that holes are drilled not more than
three-sixteenths up from the hase of the
cabinet, it becomes an extremely simple
midtter to fix the baseboard and panel
together.

Popular Wireless, March 5th, 1927.

The * H.D.L.” Three has a very handsome appearance.

All the components should now be
mounted and the terminal strips can be cut,
if they are not purchased ready made.
These shonld measuve 3 in. by 2 in. by 1 in.
for the onc having the three terminals, and
8 in. by 2 in. by } in. for that having the
battery and loud-speaker terminals. These
strips should also be mounted in a manner
similar to that taken when mounting the
pancl in order that they may exactly
correspond with the slots provided at the
back of the cabinet.

A Point to Note.

When all the mounting has been com-
pleted the set can be-wired up, using either
16 guage square tinned copper wire or
clse 18 gauge round wire. The former is
somewhat easier to work with and makes
for a neater appearance, but is sometimes
difficult to obtain if the constructor lives
some distance away from a reliable radio
store, and from the point of view of efficiency
there is no reason why the round wire should
not be used.

The wiring diigram gives the actual
connections on the set photographed, and
‘f this is followed carefully there shon!d be
no possibility of the constructor making any
mistakes.

There is one point about this diagram and
the theoretical diagram which nceds a little
explanation, and that is the dotted con-
nection shown between L. T. — and earth.
This is portrayed as a dotted connection
simply becauge it will rest with the in-
dividual constructor as to whether he
will conneet his positive or negative E.T.
terminal to earth. The reason for this will
be explained later, so that when wiring up
the set he should either make a flex lead
between the earth terminal and one of the
I.T. leads, or else join earth and L.T. —
or L.T. 4 terminal by an external wire when
testing the set.

{Continued on next page)

Another photograph of the icterior of the set viewed from the aerial erd.



Popular Wireless, March 5th, 1927.

B

ettt 3

THE * H D L " THREE
(Cantinued from previous page.) t
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.On the completion of the wiring it should
be carefully checked beth for mechanical
strength and correctness of connections
before the set is ** hooked up’’ for test.
As regards valves_there is not much to

‘“ A1 terminal to one side of -0G02
fixed condenser. ‘A2’ terminal to
other side of 0002 fixed condenser, to
¢ A ” terminal of tuner, to the moving
plates of the *0005 variable condenser, {o
the short eontact of the H.F. valve on-oft
switeh, and to the grid socket of the first
valve holder.

Earth terminal to fixed plates of the
‘0005 variable condenser, to ‘“E”* ter-
minal of tuner, and either L.T. positive or
negative. (See text.)

L.T. negative to H.T. negative, to G.B.
positive, and to the long spring contaet
of L.T. on-off switch.

IIIIIllIlIllIHIlIIIlIIlIIl'lIIIIIl|lIIlIllmll"lllllllllllill

say except to empha-

sise the advisability
of using valves suited
for the positions which
they are to‘oceupy in
the set. If the best is
to be obtained from the
receiver, it is essential
that a valve suited
for H.F. amplification

(Continued on page
52.)

POINT-TO-POINT CONNECTIONS,

Shaft contact of switch to one side of
each rheostat. Other side of each rheostat
to one filament socket of corresponding
valve holder. Remaining fillament soc-
kets to L.T. positive.

Plate socket of 1st valve holder to
‘“ Anode ** terminal of Reactive Anode
Unit, to fixed plates of 0003 variable
condenser, and to the long contact of the
H.F. valve on-off switch. H.T.+ ter-
minal of Anode Unit to moving plates
of -0003 variable condenser, to *‘ -+
H.T. ”* terminal of L.F. transformer, and
to H.T. positive 1.

Shaft eontact of H.F. valve on-off switch
to one side of grid condenser.  Other side
of grid condenser to grid socket of 2nd
valve holder, and to one side of grid leak.
Other side of leak to L.T. positive.

Plate socket of 2nd valve holder to one
“R " terminal of tuner. Other “R’
terminal to ° Plate’’ terminal of L.F.

ansformer. ‘ Grid *’ terminal of trans-
ormer to grid socket of 3rd valve holder ;
¢ Grid bias >’ terminal to G.B. negative.

Plate socket of 3rd valve holder to one
loud speaker terminal. Other loud-speaker
terminal to H.T. positive 2.
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Wxth valves and grid battery in position the ** H.D.L® is ready for testing.
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"~ Used in conjunction wnth the photographs of the interior of the set this dmgram will facilitate the wiring up process.
All leads should be checked from the point-to-point iist given above.
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TECHNICAL NOTES.

A Weekly Feature Conducted by

Dr. J. H. T. ROBERTS, F.Inst.P.
(Staff Consullant.)
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A COMMON fau!t with almost any kind of
receiving set is the occurrerce in the
’phones or loud speaker of crackling
and other sounds which are often put down
to static or other kinds of atmospheric dis-
turbance. In nine cases out of ten, however,
they are not due to anything external to the
set, but are due to faults within the set
itsclf.

In some cases the dJsturbmﬂ noises are
very loud and persistent and arc a source
of great annoyance. In other cases they
veeur intermittently ; perhaps when the set
is first switched on in the evening there will
be no such extraneous nm'ses, but after a
time they will gradually increase.

The first thing to do is to find out
definitely whether the interfering noisecs
proceed from a source vutside the set or not.

D:sconnecting the Aerial.

One of the simplest ways to do this is to
disconnect the aerial from the set and sce
“whethier this has the effect of putting a stop
to the noises. If it does so, it I8 certain that
the noises arc not in the set itself. They
' ma 1y be due to atmospheric disturbances, or

ocal interfercnce, such as the working of

earb_y clectric motors and so on, the

radiation from which is being picked up by
the aerial.

If, however, the noises do not stop when
the acrial is disconnected they are probably
(but not certainly) in the set itself. If they
arc due to some outside disturbance, this
may be picked up by the high-frequency coiis
or other H.F. parts of the circuits, but in
that case it is most probable that a very
noticeable reduction in the disturbance will
occur when the aerial is disconnected. There
should be little difficulty in judging whether
the disturbanees come from outside or not.

If it is found that disturbances avc
reaching the sct vie the radio-frequency
stages or the detector, due to a coil acting
as a small aerial, then it is best to resort to
shielding.

Shielding.

It will generally be found also that when
the interference is proceeding from outside,
manipulation of the tuning controls of the
set will have the effect of varying the loud-
ness of the interfercnce.

A simple way to make a shield for the set
is to line the interior of the cabinet with
tinfoil or copperfoil. This may be secured
in position by means of very small serews,
or it may be pasted in by means of shellac
varnish. The back of the panel also should
be shielded as well as the top and bottom
of the cabinet. In securing the tinfoil or
copperfoil to the back of the panel it will
as a tule be necessary to dismount the
components which are mounted on the
panel ; at any rate, this will almost certainly
be found most convenicat. It is hardly
necessary to say that the greatest care must
be taken, with so much conducfing material
about, to avoid any possibility of short-

circuits between the shield and any parts of
the set. In this connection, the shield itself
may be covercd over with a layer of the
thinnest chonite sheeting; this will havo
the effcct of preventing any possibility of
the parts of the set coming into electrical
contact with the shield and it will not
interfere with the shielding action.

Earthing Shield.

Of course, all the parts of the shield—
that is to say, the sheets of tinfoil or copper-
foil on the sides of the cabinet and on the
top and the bottom—must be electrically
connected together and to earth. A simple

The first commercial Jong-distance wireless telegraph

office to be erected in America. It was built in 1922

way of doing this is by means of some
flexible wire such as telephone cord, using
soldered contacts.

Loss of Efficiency.

Unfortunately, shielding is not withont
its drawbacks, for it entails a certain loss of
efficiency in the set. This is more partica-
larly the case if the shield is in close
proximity to the high-frequency parts of
the circuit. It is always desirable to space
the H.F. coils apart, but this precaution
becomes especially necessary when the set
is surrounded by a metal shield in the way
we have just been dircussing. A good rule
is to keep the coils at least two inches from
the shield and four inches from ecach other.
In sorie commerciai sets, using shields, the

shield is cmployed as the earthed battery.

lead.

In passing. it ic always desirable to have
the hattery leads to the sct as short as
possible, as if these are unduly long they
may pick up interfering radiation and
become a soucce of trouble. The battery
leads should never be longer than six feet,
whilst if it is impossible to usc leads as short
as this, it is a good plan to bypass them.

Popular Wircless, -Mareh 5th, 1927
Placitig Coils.

The correet placing and spacing -of the
tuning coils of a receiver often means all
the difference between success and failure.
It should be remembered that there is not
only magnetic but also’edpacity coupling
between the coils, and although the magnetic
coupling may be largely overcome hy
placing the coils with their axes at right-
angles to onc another, if the coils are not
suf’ﬁcncntly spaced apart this simple pre-
caution does not overcome the capacity
coupling. A simple way to ascertain the
position of zero coupling, or at any rate of
minimum coupling, is as follows :

Connect the acrial and carth to the first
coil. Connect the other coil to the grid
circuit of an amplifier detector ecircuit and
usc headphones for listening to signals.
Then arrange the two coils until the cwmls
veccived are at & minimum ; if the two coils
are fairly close together the. position for the
minimum signal qtrcnrrth will be critical.

This adjustment of the coils is particularly
important with 'a set using stages of high-
frequency amplification and with nentro-
dyne circuits.

Double Transmission.

Mr. C. W. Horn, the Radio Superintendent
of the Westinghouse Electric Company,
U.S.A,, who has been largely concerned with
the development of broadeasting in America
and who is responsible for the operation of
several of the well-known American broad-
casting stations, has given some rules for
the avoidance of interference and etler
congestion as follow :

A sufficicnt number of stations properly
placed; wave-lengths fixed rigidly by
means of quartz erystal control ; simultan-
cous transmission from two or more staticns
in regions where *“ fading > is noticeable or
where atmospheric and physical conditions
cause undue distortion of signals.

He gives his opinion that the synchronisa-
tion of two transmitting stations 100 miles
apart, in order to broadecast the same
programme simultaneously on cxactly
the same wave-length, is one of the out-
standing accomplishments of radio en-
gineers in the past year. The two stations
in question are W B Z, Springficld, Mass.,
and WBZA, Boston;, which are kept
absolutely in step on a wave-length of
333'1 metres. To the listencr the effect
is as though the programme came from
only one transmitter, although in reality
the incoming waves emanate from the two
stations and travel by different Tpaths.
In this way heterodyning is avoided and
fading reduced to a minimum.

Synchronlsing.

The problem of synchronising these two
stations was at first rather a serious one,
for it involved the fixing of the two trans-
missions at a frequency of about 900,600
cycles per second. In the first section of
the standardising apparatus an oscillator-
was used of fairly low frequency, controlled
cither by means of a standard tuning fork

or by means of a quartz erystal cireuit.
These comparatively slow oscillations were
conducted, by a specially compensated
land-line, from Springfield to Boston.!' At
each station harmonics of the fundanental’
frequency of the oscillator were separated
and amplified for broadeast modulation.

(Coniinued on puge 51.)



Popular Wireless; -March &th, 1927.

17

* B B o e R o b o Bt o D o e ol o b ot i ci S * 3

P B D G DI S S

HEN a man buys a transformer
nowadays, he asks the salesman:
“ What sort of a curve has it ?”
“ Ab-so-lute-ly straight ! says the sales-
man, even if it isn't. On further cross-
examination he will, perhaps, admit that
the curve of so-and-so’s ehoke is a “ bit
straighter.” Finally, when he is tackled
about resistance capaeity coupling, he will
say: “Well! That, of course, is dead
straight !’ You wonder if he is, too.
1f you buy a. valve made by a reliable
firm you get its curve given away with
it. You take it home and study it. That
curve will tell you just how the valve will
behave or misbehave itself under certain
conditions. i

All Very Disturbing !

We have grown so used.to these valve
curves now that we have almost come to
love them. They seem the one safe, reliable,
solid thing about wireless. Your set may
howl, go dead, or pipe thinly and harshly
at you, but yon have only to examine
the curves of your valves to know that they
at least are reliable—immutable. They are
doing what they should do if used as you
are using them. If, for instance, you catch
your L.F. valves anode bcndmg, they will
rectify—a ghastly offence against the ethics
of good reproduction.

Now Mr. Scott-Taggart comes along
and kicks the ground from beneath our
fecet by declaring that these static curves
are not quite the thing. What we want
are dyvnamic curves. A static curve—
which we knew and loved so well—is but
a dull, soullesz elod. A dynamie curvé
is a thing of life and movement.

What is the use of looking at a man’s
face in reposc ? Tounderstand him properly
we must see his expression in 2 moment of
emotion—such as when he is being pursued
by an Alsatian. He is then dynamic.

"No sooner have we dried our téars over
the loss o[ our old love than Captain Round
rounds; on Mr. Scott-Taggart and says,
in effect: “ Quite so! “But there are
thousands of expressions per face. In
the same way there are thousands of
dynamic curves per valve. What is the
use of publishing dynamic characteristics
when every circuit used is different ?

An Oblate Spheroid !.

Anotlier searcher after truth then tells
us that the eurve is really an ellipse, repre-
senting even then the hehaviour .of the
valve only under definite conditions. . To
show the valves' full capabilities we should
require 2n infinite number of ellipses.

Obvijpusly, we, cannot do this in two
dimensigns. - We are therefore compelled

to enter tha.third dimension of space.and .

what.we yeally-want as our dynamie eurve
i8 a solid object—an oblate spheroid. What
is an.oblate spheroid, you ask’? .The answer
is the. ,QLdost 4n, the. world The . answer
is—a lemon, o o3

1t 18, indced, a strange and touching
exampie .of {lie- ‘omnipotence of nature

that thvough wireless and broadeasting
and valves we should return oncc more
to one of the succulent fruits of the earth !

“ Miserable and Obsolete Curve.”

Now, cvervone knows that valves are’

much too expensive. What happened
when cigarcttes were too expensive ?

To encourage people to buy them the
manufacturers began giving away with
each packet a small picturc of some celebrity,
such a8 a footballer, a cricketer, or a. well-
known murderer.

Valve manufacturers should adopt the

4
An amusing but instractive avticle whxch shows to what a very greaf extent carves, or graph,, tend to infJuence our radio
prachce, and suggests some novel ideas for improving the method of their distribution. A
By BERTRAM MUNN, ‘?
e R - P e -~ - >k

We must, however, have our dynamic
curves now that we have been told all
about them, and therc is a very simple
way out of the difficulty for all enter-
prising valve mannfacturers. At one
fell swoop they can provide us not only
with those curves but also with a universally
useful commodity of value even to listeners.

The Problem Solved.

There is no reason why our dynamically
curved oblate spheroids cannot be made
in the form of tablets of soap—scented or
unscented. . It would give those curves

just that human touch

S

NEGATIEVE

same methods.

more miserable and obsolete curve, they
could, of course, give lemons away with
their valves. But, here, the difficulty
would be to find lemons of the correct
shape. In:time they might grow them,
but, even. then,
would be perishable ‘commodities. - A
bruise -would- alter the whole charactaristic
of a valve.
as cornet players—dislike lcmons

No!
Lemons will nut do. "

The use of curves is a very nécessary thing where valve design is concerned.
This photograph shows a corner of the valve-testing department of the iamous
Philips Radio Valve Co., of Hollaml

Instead of that miserable ¢
Little scrap of paper, showing us that still -

such dynamic curves .’

Besides, some people—such.

- — to which allusion has
§ already been made.
We buy our valve.
With it we get a nice
little tablet of soap—
stamped D.E2, H.F,
etc., and coloured hlue
for H.F., green for
L.F., and red for Power.
We carefully study the
tablet of soap. If it is
a good soap—and- wo
don’t wash or bath too
often—it should last as
long as the valve. - If it
doesn’t, what matter ?
You can't have your
cake {of soap) and eat
it. And we should all
be a cleaner and better
race for it,’anyhow.
The B.B.C. provides
us with clean, whole-
somestuff for our minds.
Why shouldn’t valve
manufacturers do - the
same for our hands 7

K eooeeoeeooe-it
VALVE 1}
HINTS.

- > >

.

3t
A‘ “SUPER - PCW.
4 ER” valve is a

valve capable of
handling large inputs.
Generally speaking, it
will not -amplify quite
as-much as an ordmary
L.F. valve. The amplification factor is a
direct cxpression of ‘the amplifying power
of a valve.

High impedanec is not a desirable factor
in a valve designed for resistance-capacity
work. A hlgh amplifying factor is what
is required and the lower the impedance the
better.

With the' advent of power and super-
power valves, H.T. battery consumption is
becoming as serious a problem as L.T.
battery consumption, and requires . very
careful’ consideration.
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N e recent artiele
we described the
Rugby. Radio’

Station- as out _ of
date. We have had
in.reply to this
article many inter-
esting letters from
rcaders—far too
numerous to guote
in detail. One
reader, who writes from Birmingham, states
that he has for some time been endeavour-
ing to record the messages transmitted from
the. Rugby Station, and he encloses speci-
mens of thc Morse he has received on his
Morse Inker. |

We cannot, of course, reproduce any pait
of this message, as it would be illegal to do
so; but our correspondent says he has
often recorded hundreds of yards of ¢ tape
from the Rugby Station, from which no

sense can be made, although the messages

Lave been sent in * plain English.” :No
eriticism can be levelled at our correspond-
ent’s rcceiving set and Morse Inker,
because he encloses other specimens of tape
which he has reeeived from other British
and Continental' Commercial Transmitting
Stations. |

- In the tape -spccimen sent to us, as our
correspondent points out, we notice several
crrors, and often’ sense can only he made of
the message by presumption. For instance,
one word which should have been. *“ half
reads “iealf,” due to the omission of onc
dot in the letter “ h.”” This is a minor de-
tail, but it is one of many which, in the
aggregate, make so many of Rugby’s trans-
missions full of irritating errors which can
only cause amuscment to operators.in other
parts of the world, and annoyance to those
who have to receive Rugby’s messages as
part of their duties on distant ship or shore
stations,

More Evidence.

Curiously enough, just as the article on
Rugby was published, a wircless operator—
the brother of a member of the staff of
PopuLar WIRFLESS—in writing a letter
homc commented very -caustically upon
Rugby, and included in his letter many
criticisms identical with those which we
made in our rceent article.

We have ‘also received a copy of the
“ Rugby Advertiser,” dated February 18th,
which contains a long quotation from our

afticle on * Rugby—the Radio Parasite,” .

together with a reply by Mr. H. Faulkner,
Engineer in charge of the Rugby Radio
Station. A representative of the “ Rugby
Advertiser ” " hrought our article to Mr.
Faulkner’s notice -and asked him to com-
ment on it. Mr. Faulkner in reply said :

*“ It is obviously written without any

knowledge and is not worth worrying about,.

so far as I am concerned.”

We venture to disagree. The article was
written on very good evidence, and PoruLar
WIRELESS is not in the habit of publishing
articles of such a strong nature without
justification. Mr. Faulkner, however, has
quite a good excuse when he says :

“I don’t get reports from different parts
of the world as we are simply an engineering

proposition here and we send the stuff.

However, I have had several letters from
Australia, New Zealand and India in which
the press (from Rugby) is received regularly
on indoor aerials with single valves. Bor-
deaux,” points out Mr. Faulkner, “is on

e LS A L AR ECCRRLIT

. very simple receiver.
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RUGBY RADIO.
THE CHIEF ENGINEER'S REPLY.

Some further notes on the subject of the Rugby high-power station,
which has been described as a ¢ Radio Parasite.”

the Meditérranean-and has a very wide
wave-length; so that near to Bordeaux with
a_ non-selective. receiver one would not
expect to receive us.”

When™ we said in our recent article that
Bordeaux could be received more satisfac-
torily and more reliably than Rugby we had
in mind a case which was brought to our
notice of Rughy heing received in the Indian
Ocean at very indiffcrent strength, while
Bordeanx was received without the slightest
trouble, whatever. :

Mr. Faulkner continues as follows :

. We claim we have a good transmitter

. and it is undoubtedly the most powerful in

the world. You cannot expect it to get on
any receiver in any part of the world, and
if it is received on an unsatisfactory receiver
onc cannot say it is unsatisfactory, Since
it i3 received in those places T think the
station can be said to be very satisfactory.”

This is not very logical. Reccivers on
modern ships are quite adequately fitted for

~ “MODERN
WIRELESS.”

A five-valver designed in
collaboration by ten leading
radio set designers forms the
subject of a Free Book
which is given away with
the current issue of this
notable monthly.

SECURE YCUR COPY NOW,
A 1/6 Double Number.
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the reccption of Rugby and other high-
power stations, but it 13 curious that Rugby
is received with more difficulty than any
other high-power station in the world,
judging from the reports we have received
from wireless operators at sea.

An Interesting Circuit !

Mr. Faulkner admits, however, that he
cannot understand interference from Rugby.
He claims that his rcceiver is the nearest
one to the station, and he receives Daventry
perfeetly free from telephony or telegraphy
working there. Mr. Fawlkner says he has a
We should be very
interested to sec the circuit !

* Messages arc.transmitted by automatic
machines,” he continues, *“ and undoubtedly
slips are made at times. But they have
nothing to do with us at Rughy. 1 think

N HH IR R
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‘the article has gone a little too far to get

anywhere near the truth.

"~ On the front page (he is referring -to
our cover) i3_a photograph of certain
people hayving a telephone conversation to

Eah b o b B D T o b
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America through this
I’. station, and another
photograph of & man
z -having a  conversa-
tion from America to
t Rugby. Inaddition,
there is correspornd-
z ence which rclates
to beam interfer-
* ence, and the' beam '
system seems to be
really” the system héing boosted in the
article on the Rugby station.

‘“ They refer to ship’s traffic which could
not be run by heam service, which' they
say is cheaper and has better range. Beam
stations could not possibly de the service
they are criticising. With a heam one
could not reach any ship in the world.
They state that there are- thousands of
pounds of licence money heing withheld ;
that is simply tommy-rot.. They forget, in
addition, the strategic value ‘of the station.
The outery in the popular press before
this station was built was that we had no
means of communicating with anywhere
in the world, and now they den’t want
to pay for it.”

“ Tommy-rot ** !

Thus concludes Mr. Faulkner’s reply to
our article. He dismisscs the question of
listeners’ licence money as “ tommy-rot,”
and disclaims any responsibilitics for the
slips which he admits are made in the trans-
missions from Rugby. Hec says that beam
stations could not possibly do the scrviee
carried out by Rughy.  Rugby service
to ships at sea, we admit, could not be
carried out by beam stations; but Rughy
service to ships at sea we criticised adversely
because of what we considered to be bad
management at Rugby itself, and the fact
that, like the beam, it i3 not capable of
reaching distant ships in various parts of
the world.. The reference to our front-page
photograph is obviously meant to indicate
that Rugby is doing its duty in a very fine
way in connection with the  transatiantic
telephone service. But the transatlantic
service is not going to pay for Rugby.
Tax-payers and others don’t want to pay
Rugby’s bill, becausc the outlay is not
rewarded by the expected results. -
What About The Beam ?

The outery in the popular press before
Rugby was built was admittedly of a
strength which suggested we had no means
of communicating with anywhere in the
world. Have we now ? Before Rughy was
built the possibilities of the beam system
had been demonstrated, and many experts
agreed that Rugby should not be built
until the beam had been proved satisfactory
or not. The beam has now been proved
satisfactory, and it is a well-known fact
that a- beam station capable of com-
municating with Australia, India, South
Africa, Canada, and other parts of the
Dominions could fill those strategic duotics
of Rugby much more satisfactorily and at
much less expense.

However, we do not think that any of
the criticisms we made in onr recent article
should necessarily be regarded as being
levelled at Mr. Faulkner, as engineer in
charge of Rugby. The criticism is wider
than that, and it concerns itself*with those
who are in éhareg of the mavagement of
the Rugby station; and’ those whé were
rezponsible -for its design -and erection.
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DECIDE = YOURSELF | e

q rCl
Practically every well-known radio manu- purchased separately :
jacturer advertises. You have only to look THE _ LISSENOLA LOUD
through the pages of this publication to- SPEﬁKING U‘U'rf t';:‘ :;80:“2‘
appreciate thet. Naturally each, expects 5, «pf-gﬁ %lﬁmed

Hmr ptro(}]ucts lt:)dbe u.m’l andm;'ne?honed én 1 R oy - e 13/6

e sets described in the publications. So

when you see radio parts mentloned it "l"g?m gsﬁstfxi({%:‘w ﬁ.‘.?,?.}f.ﬁ
does not follow that they are the best you- Loud ' Speaker. Stands 17/6
_tould I;lsec Decide L\sthat pa.rttg are ::l;ast 213: high, has 14€ flare.., /
“yourse ompare SEN with any other N
makes for results, quality and cost. You i Eﬂ,ﬁ ﬁ?sfaoﬁﬂsizﬁfnfgﬂa
will not' find any saperior to LISSEN in % Speaker stand.'- Accommodates
these points. Us3a LISSEN every tim?. the Llasenom Loud Speak-

LISSEN FIXED GRID LEAKS

T

AR EYGS

ol

They do not alter—they are perfectly tilent.
You can put a LISSEN ball-megohm leak
in circnit direct on to a 220-volf supply and
leave it on indefinitely—it will not alter.
It can then be put straight into a critical
radio circmit—it will be absolutely silent.
LISSEN grid leaks have been further tested
by exposure to rain and sun oy the roof of
the LISSEN factory. They never altered,
never varied. Patented.

All resisiances—Previously 1/8,
NOW 1/- each.

LISSEN VALVE HOLDER

Patented

Previously
1/8

NOW - 1/~

b

P

e

VY

Has both low losses and aiso low capacity,
twih virtues found in few valve holders.
Sent out ready lor baseboard mounting but
can also be used for pamel mounting by

bending sprin 5 straight. GO[den"tOn ea’
LISSEN = SWITCHES

LISSEN

2-way Swilch, for your
enjoyment

There i3 one for cvery switching ncel in
1adio. * Designed for radio work ~where
currents are small—they will not waste
carrent. They fit easily—take up little
room. LISSEN ONE HOLE FIXING, OF

COURSE.
Previously NOW
LISSEN 2-way ............ 1/e
LISSEN Series-parallel...... 2/6
IJSSEN Double Pole Double )
.................. 4/ 2/e

........ 16 | The only full-sized, full-powered,
q sun_o witH ALL LisSen PARTs | full-toned loud speaker of high

—and your receiver will y:eld clearer

and loudzr signals than ever you can get grade Bi‘itiSh Manufacture selling

with parts of assorted make, because

iv];:;]y‘hlzlfg.f‘lr\f rart will pull strongly to-day complete fOY

LISSEN LIMITED, 8-16, FRIARS LANE, RICHMOND SURREY-

Mnmlgmq Divector : THOMAS N. COLE.
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Have Yo
Built this
. Remarkable Set’
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UYou

]ﬁe R C Thneesome

@he astounding popularity ¥
of the R.C. Threesome

increases day by day.

Never has there been such
national endorsement of a
radio receiver never
before have the superior advan-
tages of ‘Resistance - Coupling
been so vividly convincing.

The tonal quality of the R.C.
Threesome is a revelation.
The deep, rolling bass notes
of the organ come through
unimpaired the voice

X,

of the announcer is that of one 4

}

| wireless reproduction at its best.

The VALVES

with the window

With a filament glow so dull that an
inspection window had to be provided

. . the new EDISW AN Quarter-
Watt, POINT ONE ECONOMY
Valves are rapidly making history.
Tonal purity, volume, strength in con-
struction, current economy, and excep-
tionally long life . . these are the features
which make the new Ediswan Quarter-
Watt Point One Economy Valves the
nearest approach to perfection and A1’0};

s

your dealer about these new types.

2-VOLT TYPES:
GP.2

GENERAL PURPOSE
RC.2.
'RESISTANCE COUPLING

Use TYPE P.V.2. with above (and in afl 2-volt
stages) for LOUD-SPEAKER Results.

DR2
DETECTOR

¥ standmg behind you . . .

every
tone’shade is reproduced won-
derfully pure and free from
blast or blare.

And the R.C. Threesome is
SO easy to tune . . . one hand
on the dial . . . that’s all !

If you haven't built the R.C.
Threesome, a revelation awaits
you.

It is extremely easy to make
e o+ .you can do it in an
evening at a cost of only

J

., £3, or less.

FREE BLUE PRINT & INSTRUCTIONS

Send for the simple-to-follow Blue Print and
non-technically written Book of Instructions.

FILL IN COUPON =~ NOW !

To THE EDISON SWAN ELECTRIC CO., Ld, _fame
LONDON, EC4.

(Publicity) 1235 QUEEN VICTORIA STREET,

Please send, post free, presentation copies of the ‘“‘R.C.

Threesome **

Instruction Book and Blue-print.

P.W. 5/3/27.

PLEASE USE
BLOCK LETTERS .

AAAAAAWAAAAAIAKAAAAI‘AAAIAI

£ 2R e AR P RARORAARSANAE AR ARG o o s t 8 B st 00 o g bbbl
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g* VOLUME CONTROL.

f An extremely useful and practical article by an expert on the design of loud-speaker circuits. ?

By BEAYNHAM HONRI.

HE tendency of modern receiver design
is towards simplicity in operation,
maintenance and appearance. Manu-

facturers have realised that the non-
technical public is frightened by the recciver
with “knobs on.”" With recent improve-
ments in components, various refinements

T S W e T D e B S S R

frequency. condensers it is possible to dis-
pense with vernier tuning of any kind.

Inefficient Switching.

The variable grid leak is now popular
only with experimenters who do not object
to the extra control. Maﬂnetxc reaction,

=D 4 @H.Z'ISO
2Mep | >
EACH ~\j:I
l | j T e ®HT60
] LS.
DETECTOR ® Com—
FULL FILAMENT CIRCUIT
DRAWN £ Ly OMITTED FOR SIMPLICITY,
CHECKED | (IC
SERIALNZ [L.029 )

Fig. 1. A usefu! method of controlling the volume when transformer couplint is employed.

have proved to be unnecessary and have
gradually disappeared from the front panels
of broadcast receivers.

Vernier dials for condensers rendered the
separate vernier condenser obsolete; in
fact, in many cases, by using straight line

with its ugly array of coils on the front panel,
is being supérseded by the Reinartz con-
nection, neutrodynes and
Separate ﬁlament re51stances for each valve
have already ‘ gone out,”
switch or jack for cutting out L.F. valves

super-hets. .

and now the.

N R A

seems to be doomed. It is this last item
with which this article is concerned.

For some considerable time many of us
have been dissatisfied with our L.F. switch.
ing. Some systems of switehing cut out the
last valve when onc less L.F. stage is re-
quired, usually connecting the loud speaker
in the anode circuit of a quite unsuitable
high-impedance valve, and so causing dis-
tortion.

A great improvement was effected hy
the use of low impedance valves in all L.T.
stages, or, alternately, by keeping the last
valve always in circuit and eliminating the
intermediate stages. This latter method
was essential when resistance capacity
coupling was used. (See Fig. 19

Overloading the Speaker.

Many of us found that while one low-
frequency stage did not give us enough
signal etrenvth two stages gave the loud
speaker w hat the Americans call ** bananas.”
A continuously variable volume was
feallv wanted, with a gadget which gave
one complete control of strength indepen-
dent of the alteration of tummr of a set.
The use of a high resistance potentiometer
makes this possnble, though it has the dis-
advantage that all the L.F. valve filaments
have to burn even when ( perhaps) one would
be necessary in the old way. In these days
of 0'1 filaments, however, this ought not to
be.an objection.

In the case of transformer coupling, the
potentiometer should be connected across

(Con[mue«l on next page)

. —+—@H.T+60
\\ / 2 Meo. u%:_{
Do
b e —T— @/ T+150
j’-" /200 000 EE 60,000
420,000 = ket g Onirs
OHms =2 T +0003
IMFD.
5
Mec.
) @C oM =
— .: -
L= Fe——@LTY
>= . | ’
l Hich Mac.Varve - -
= ACTING AS h’/oH Miac. Low Mag. Supcr
o ANODE RECTIFIER VALVE VALVE POWER VALVE ORAWN _ | £ .L.
CNECKED | /50’

SERIAL N2 L 03 91

Fig. 2, Where L.F.valves are to be cut out, the last valve must remain in the last stage, or the lmpedance of the output cu'cuit will be upset,
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RADIO DEPTH SOUNDING.

A recent development of an ingenious American idea.

BY A CORRESPONDENT,

B g o e e D o o o o T o b ¢

AN interesting application of radio cur-
rents has recently been put into
practice in America. Theidea under-
lying the scheme is several years old, but
neverthéless it is only within comparatively
recent times that the invention has been
made to prove reliable and successful.
This application of radio currents is
concerned with the sounding of ocean

method employed for the determination of
the depth of the sea consisted of the rather
primitive operation of lowering a weighted
cable over the side of the ship. Subse-
quently Lord Kelvin effected a radical
alteration in the methods of ocean depth
sounding. Kelvin devised an apparatus
for projecting a sound down to the bed of
the ocean. Now, the veclocity of sound
waves through water is known with -very
great accuracy, so that
by measuring the time

taken by a sound wave

depths. As the reader will know, the first
CHOKE=INDUCTANCE @ﬂtﬂft‘
JOOHYS. OR MORE ; J

to travel from the sea
level to the sea bed and
then to be reflected

800,00004Mms
POTENTIONET:

GRID
B8/AS

GRID
8las

back to the surface of
the water again, it was
possible to sound very
great depths indeed.

Novel Method.

The latest method of
ocean depth sounding
is a sort of modern
modificationof Kelvin’s
method. Essentially,
this method, as worked
out by American ex-
perts, consists in pro-
jecting the sound set
up by a radio oscillator
through the water to
the bed of the ocean.

The oscillator is

DRAWN £,
CHECKED
SERIAL N2 |L.050.

Fig. 3. A choke circuit that can be recommended.

situated in the aft of

Popular Wireless, March 5th, 1927.

the ship, and this apparatus develops
vibrations. of a very high frequency in a
specially constracted diaphragm which .is
in contact with the surface of thewater.
These vibrations travel down to the bed of
the ocean, from whence they are reflected
back again to the surface, and are picked
up by a sensitive microphone situated in
the front portion of the ship. i

A handsome three-valver constructed by one
of our West Country readers.

By this method it .has been possible_to
make very accurate estimates of greatocean
depths. It is. an advance on Kel¥in's
method, for vibrations of definitely deter-
mined frequency can bé transmitted down
to the ocean bed, and the receivér can be
tuned to pick up these selectively, and to
reject all extraneous-sounds.

Kooeaere s ok

VOLUME CONTROL.

(Conlinued from previous page.) %

oo

*

the secondary of the first (low ratio) trans-
former, the moving arm going to the grid of
the next valve, as in Fig. 2. For resistance
or choke coupling, the conneetion in Fig. 3
should be used. -

Certain methods of controlling volume
consist of variable resistances shunted
across the loud speaker or the secondary of
the first L.F. transformer. This arrange-
ment is quite incorrect, for the variable
loading will effect the tone as well as the
strength, cutting off all the high audio-
frequencies when the resistance is decreased.

There are not many potentiometers on
the market having the correct value (‘1 to
-5 meg.) for use as a volume control, and it
may be necessary for the reader to make
his own.

A Tapped Control.

An easy way out of the diffieulty is to
connect a number of grid leaks in series,
which take the place of the resistances
in Figs. 2 and 3, tappings between the grid
leaks being taken to a number of switch
studs. The-moving arm of the switch goes
to the grid or the first L.F. valve.

From six to twelve grid leaks may be

used, the larger number used giving, of
course, the finer control. Each grid leak
should have a value of from 50,000 to
100,000 ohms, the latter value being used
when only five or six grid leaks are in ‘the
circuit.

The circuit of a complete L.F. amplifier
with a tapped volume control is given in
Fig. 4. If you wish to cut down the cost of

the grid leaks, you may make your 6wn;
using a rolled up piece of blotting-paper
(about the size of a ‘‘ manufactured ” grid
leak) which has previously been soaked in
Indian ink. I have made a number in {his

* way and have been surprised at-the resist-
ance value always turning out to. he
around 60,000 ohms, which is exactly the
right value for this particular job.

@
AV4 ©+90
i 120,0000HMS
IMFo.
4 H.T.
=
@® —
) hl e LT
= = n.
o N;D—D_E{EEND =0
A £
WECTIFIER o ioe

Fig. 4. A complete and

efficient loud-speaker circuit with volume control.
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RHEOSTATS
Reduced {rom 2/6

1’6

Prices ©
7 ohms (pre-
viously 2 6)
NOW 1. 6
35 ohms (pre-
viously 2 6)
NOW 1'6
400 Potentic-

meter (pre-
viously 2 6)

NOW 1.6

“i’ Baszboard Type

To popularice baseboard mounting resistors, LISSEN has now
just reduccd ihe price. BeseYorrd type are withont knob, dial
and pointer, which are not neelel for bascboard,

QUALITY RHEOSTATS

' FOR PANEL MOUNTING, Previously 4/-

|
| NOW 2/6
] LISSEN quelity - look how they are made, and note the irresist-
ible appeal of price. Previously N
LISSEN, 7 ohms, pat. - . =) 4
LISSEN 35 ohms. b nal . .
IISSEN DUAL. pat. b’
LISSEN Poterfiometer, p.
LISSEN OME- HOLE FIXING, OF GOURSE

LISSEN FIXLD CONDENSERS

Capacities - 0001hto -001,

T LLE
CELTE

(much reduced).
Capacities -002 to 008,

1/6 each
(much reduced)

Fixed condensers should be leak-proof, and if they are LISSEN,
= which DELIVER ALL THEIR- STORED UP ENERGY ALL
;i' THE TIME, nothing-is lost. Note the case in .the LISSEN

s condenser, how it can easily be used upright or flat. Then the

| price of LISSEN FIXED CONDENSERS is half what it was a

|  year ago. The plates are properly laid in a LISSEN—they are

Lomogeneous with cach other, and cannot move or come apart.
DEMAND LISSEN FIXED CONDENSERS.

HOW TO MAKE H.T.
8] BATTERIES LAST LONGER

Every ordinary H.T. battezy can be made

to yield more energy if a LISSEN 2 mid.

(or 1 m¥l,, bui the larger capacity is the

i better) i3 put across it. It will absord

1 all the noises when the battery gets old.

b Your dealer will be pleased to show you
1l hew to connect it easily.

LISSEN (Mansbndge type) uondﬂnser
2mid as8; 1mid 310

i1 (IR 2'a 1 .. 26
L 025 .. 2'a 25 .. 3'a
0 .. . 2a 5 B

Specially moulded case makes it impos-
sible for the condenser to short eircuit on
to case—a feature exclusive to LISSEN.
Never mind what radio parls arve specified
ALW.AYS USE LISSEN.

LISSEN LTD.,,

8-16, FRIARS

| Managing Dirveclor :

FULLY AMPLIFIES

every note,
every tone,
every harmonic,
every overtone.

Not only a great transformer, but a great choke
also—used as a transformer or a choke it fully
amplifies every tone, every note, every harmonic,
every overtone.

7 DAYS’ TEST.

Test this new LISSEN as a transformer against the most expensive
transformer, or as a Choke against the most expensive Choke
you can find. If you do not definitely prefer the new LISSEN for
tone, purity and power to any other transformer and choke you test
it against, irrespective of price, return it within seven days of
purchase and your money will be willingly refunded.

(1] There are many advertising manufacturers and all expeet a
~ share of the use and mention of their produets in the sets
published by the papers they advertise in. The best transformer
is, therefore, not necessarily always used. NO MATTER WHAT

TRANSFORMER MAY BE SPECIFIED IN ANY CIRCUIT IT CAN
BE REPLACED BY THE NEW LISSEN WITH AN IMPROVE-
MENT IN TONE AND VOLUME. REMEMBER THE 7 DAYS’
TEST OFFER.

GUARANTEED for 12 MONTHS
TURNS RATIO............ 3to1
RESISTANCE RATIO ...... 4 to 1

Use it for 1, 2 or 3 stages L.F. Itis
suitable for all circuits and all valves
you will want to use.

LANE, RICHMOND, SURREY

THHOMAS N. COLE.

L. 252
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Idleal ]Ewmm@s
with your

Wireless Set

OR real wireless enjoyment—purity

of reproduction, freedom from dis-
tortion and ample volume of tone are,
of course, essential.
Use “HART” BATTERIES with your
set for both Low and High Tension
supply and “wireless” will reveal new
charms to you; their steady voltage, low
resistance and exceptional reserve of
power ensuring reception at its best.
Discard your dry batteries to-day and
substitute the “HART” “RAY” type of
High Tension Accumulator (20 volts
14/8, 30 volts 22/-). The marked im-
provement in reception will certainly
surprise you.

HAIRT

BATTERIES

FOR ALL WIRELESS CIRCUITS

There are models of “ HART » Balteries for all Low and
High Tension Circuits. Wrile ta Dept. “P.W. 13,” to-day
jor illustrated lists, full particulars, and FREE Booklet,
“The Right Way to Use your Wireless Balteries.”

HART ACCUMULATOR CO., LTD.,

STRATFORD LONDON El5

Goagdall Ad.
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THE BEST 2-VOLT . LOUD SPEAKER

VALVE YET INTRODUCED
Price 18/6

More than ever is it now possible ta ensure
perfect loud speaker reproduction, and again
it is the genius of the Marconi Experts which
first enables you to secure it. Type D.E.P. 215
is a Dull Emitter for the final stages of low
frequency work, at the same time being suit-
able for the detector stage. It brings magnifi:
cently controlled volume and a fuller tone
consumes very little current—less than § watt
is required to heat the filament, which is
unusually large, has a great emission surface
and is extremely robust.. The advent of the
new Marconi Power Valve marks -a distinct
forward step in radio achievement.
Write for the Marconi Valve Ful. volts aq " 2i0=gispr.
Literature—caniaining com- Fil. current .. .. 0I5 amps.
prehemsive descriptions and Anode volts .. .. 120 max.
iliustrations of the D.E.P. Amplification fastor 625
2x5 and other Ixpes. Impedance .. .. 6250 ohms
THE MARCONIPHONE CO., LTD,,
Registered Office :— Head Office :—
Marconi House, Strand, W.C.2 210-212, Tottenham Ct. Rd., W.1

MARCONI

2-VOLT POWER VALVE

D-E-P-215
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N short waves a loosc-coupled arrange-
ment of tuning inductances is a sine
qua mnon, either so-called aperiodic

aerial coupling or auto-coupling being
suitable. These arrangements are made
nceessary by the fact that the acrial would
damp the grid cireuit of the valve to such
an extent that it would be impossible to
maintain 'oscilletions at the required high
frequency.

Now many people. though keeping to
the arrangement outlined above, spoil an
otherwise good receiver by pntting too
great a ecapacity of tuning condensci across
the arid coil; keeping to values of -0005
nfd. or ‘0003 mfd., as on broadcast wave-
lengths, is bound to spoil the efficiency
of a short-wave sct. The maximuin
perissible capacity is about 0001 mfd.
and nothing larger should be used acruss
the grid coil of any short-wave sct.

There are scveral reasons for-this, but
the two most important arc as follow :

First. As the capacity between the grid
and filament of the valve is increased,
so the potential across them diminishes,
and since the thermionie valve is essentially

a voltagc.operated device it is obvions that,

the signal strensth in the telephones
deereases also.  Thus -it is apparent that
for a given signal on a given wave-length
the reccived signal strength - would be
louder with a large coil and a small con-
denser than with a small coil and a large
condenser. No it is obviously desirable
to use a grid tuning condenscr having a
small maximum capacity. This arcument
might bLe said to apply to broadcast work
as well, -but here a comparatively large
capacity change iy required to producc a
useful frequeney change, whereas on short
waves a small variation of capacity pro-
duces a large change of frequency, which
brings us to our ncxt point.

Rapid Freguency Change.

Seceond : On high frequencics a very small
change of tuning capacity produces a large
frequency change, -and, therefore, when
using a large variable condenser a very
small movement of the dial will produco
a very large change in frequency, and tuning
will congequently be extremely eritical.

Somc will object to the use of small
varjable condensers on the ground that
the tuning range covercd would bo inade-
quate, byt this is easily overcome by the
use of tapped coils. Sincc most short-
wave coils arc wound with bare wire,

25

Short Wave
Condensers

B A o =t . 3

z In view of the popularity :
of short-wave reception
these few notes on the !
question of suitable z
values for variable
condensers will be of

interest.
4 By K. E. B. JAY.
* *

P R o R = S R

and space-wound, it is a simple matter to
arrange a small clip of brass to slip on to
any required turn. In the case of covered
wire, it is only necessary to twist a small
loop in the wire, barc the loop and slip
the clip on to any required loop. Of course,
one cannot use a tapped coil in a cabinet,
execept by bringing the tappings to a
selector switch on the pancl, a highly inefti-
cient procedure ; but this does not matter

very much, since no short-wave receiver

should ever be put in a cabinet, as this
increases dielectric losses cnormously. Nor
must one attempt to cover from, say, 30
to ) metres with one single, big, tapped
coil, since on waves below about 75 metres

of the whole arrangement would be too
hizh, possibly about 00001 mfd.

Most writers strongly advocate the use
of low-loss condensers, but the many advan-
tages of these components are often lost
beecause the maximum capacity is too high.
I do not think that there is any good low-loss
geared condenser on the English market
having a capacity of less than ‘0002 mfd..
though several éminent American manu-
facturers offer low-loss condensers haviny
three or five plates. Since a sufficiently
largc condenser contains only three or
five plates it is quite possible for the home
constructor to make very efficient low-loss
components himself that “should prove
eminently satisfactory,

Metal End-Plates.

It is useful to have metal end-plates
on condensers, provided they are connecte:l
to the rotary vanes and thence to carth,
since they form an additional protection
against hand-capacity effects. Metal-¢nl
plates should always be well spaced from
the vanes of the condenser in order to
kecp the minimum capacity low.

Another essential
point when work-

o

ing at very high
frequencics is that

B
s o ;
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there shall bec np
backlash or end pla:
in the eondensers.
z‘ : because if this is the
— case the condenser
cannot be adjusted
accurately for when,
on tuning in a station
the fingers relax
their grip on the
knob the moving
vanes will move and
the station will bhe
lost. Similarly if the
bearings are loose.
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the wave will shift
all over the place
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when the knob is
turned and all
possibility of fing

A simple form of short-wave circuit that has given éoai_reiults.

the dead end losses would Le cnormous.
Separate coils for from 18 to 23 metres,
30 to 46 metres, and for 75 to {0 metros,
would cover the most interesting wave-
bands, and thesc eoils should he tapped
in order to cover the appropriatc wave-
bands with a small condenser.

It might be thought that a large variable
condenser with a vernier in parallel would
be satisfactory if the main condenser were
adjusted to minimum capacity, but this
is ineﬁicicnt since the minimum capacity

adjustment, so
essential to good re-

. sults, is lost. Vernier
dials ‘are useful but not necessary on low-
capacity condensers, but where they arc
uscd the above remarks are of particulat
importance.

It is also very desirable to use straight-
line frequency condensers. These condensers
spread the stations evenly round the dial,
and consequently tuning is not crowded :
but since they are often expensive and difii-
cult to obtain, the next best thing is the
straight-line wave-length or square law
condenser.
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NE of the most fascinating branches
of wireless study is that relating to
H.F. resistance, with all its bearing

upon set efficiency and design. Accurate
measurements of this kind have only been
taken within the last few years, and even
to-day comparatively few experimenters are
equipped with the necessary apparatus to
conduct their own tests. This is probably
due to the impression that most of the
methods call for elaborate and expensive
apparatus, together with a certain mathe-
matical knowledge in order to arrive at the
results.

The calculation of the direct current

- resistance of coils or transformers, H.F. or

L.F., is extremely simple, requiring nothing
more than a knowledge of Ohm’s law, a
battery, and one or two simple instruments,
but just so soon as we attempt to measure
the resistance of a coil at radio-frequencies,
we find that there the whole aspect of affairs
has changed. It is thus possible to have
half a dozen coils cach with the same resist-
ance to direct current~—Iet us say of two
ohms in each——yet one of these coils may
have a radio-frequency resistance (at, say,
a million eycles) of 60 or 80 ohms, while
another may have a resistance as law as
15 chms.

Comparative Tests.

In a simple circuit consisting of an
inductance cail shunted by a condensex, the
variable condenser, if of good moedern
design, has a probable H.F. resistance of
only a fraction of am ohm, so that we
may consider the coil and the connceting,
wires te contain practically the entire
H.F. resistance of the circuit. Obviously,
then, if we: can reduce the radie-frequency
resistance of our coif, we slall increase the
efficiency of our set both in regard te: signml
strength and sharpness of tuning.

Most readers would be surprised if they
were told the grveat variatien in EBLF.
resistance hetween different malkes of plug-in
coils. Manufacturers make a great pliy of
the very small self-capacity of their coils
(although, compared with the H.F. resist.
suce, it is o relatively snimgpoertent matter),

¢

Some preliminary details of an

ingenious, but simple method of

measuring the H.F. resistances
of components.,

~ By PERCY W. HARRIS.
(Editor of *“ The Wireless Constructor.”)
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and almost without exception remain silent
on the subject of H.F. resistance. Picking
from among the various makes of plug-in
coils a number of coils of approximately the
same inductance, it is quite possible to
find some with three times the H.F. resist-
ance of others. Again, the H.F. resistance
of modern radio-frequency transformers is
but a fraction of that of the types in use a
few years ago.

An experimenter can be said to require
a device for measuring H.F. resistance for
two purposes. First of all, he wishes to know
as accarately as possible the H.F. resistance
of a given coil, and secondly, in his experi-
ments, he wishes to know whethér certain
changes he has made have increased or
decreased the H.F. resistance. Fer the
latter purpose precision instruments are
not required, so long as relative values are
readily obtainable, and indeed most of the
work the ordinary experimenter is likely
to want to do can be carried out with
apparatus capable of giving an accuracy
within ten per cent. This may strike the
reader as being a wide margin of error, but

those who have done most work on the’

subject will tell you than an accuracy of
measurement compar-
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must be provided to vary the frequency.
Furthermore, it must be calibrated, other-
wise we shall not know at what frequency
our measurements are taken—an important
point, as the H.F. resistance varies with the
frequency.

Now let us consider Fig. 1, which shows
an oscillatory circuit containing a variable
condenser, C,, an inductance of unknown
resistance, L;, a meter marked M (about
which more in a few moments) and a link
between points A and B. As mentioned
previously, the H.F. resistance of a good
variable condenser of modern make is very
low, and for the purposes for which the
experimenter is likely to use a measuring
set such as this, can be neglected. Similatly,
the H.F. vesistance of the short Icads used
is negligible, so that we have only teo
consider the H.F. resistance of the coil and
of the meter.

The Thermo-galvanometer.

Now the meter in such a set as this is
a very important instrement and must be
specially designed for radio-frequency
work. The instrument 1 ude is a Weston
Electric Thermo-Galvanometer model 425,
which has a scale reading from 1 te 100,
the full deflection of the instrument being
115 milliamperes. The scale is equally
divided and so arranged that four times the
reading is given by double the current, and
80 on. i

This particular thermo-galvanometer has
a radio-frequency resistance at ordinary
broadcast frequencies of 45 ohmsz, the value

(Continued on next pags.)

able with that obtain-
able in arriving at
direet current resist-
ance is impossible.

The purpose of this
antiele is te deseribe a
simple way of applying
what. & known as the
“pesistance variatiom™
method, which gives
quite a fair degree of
accuracy and has the
great advantage of
being very simple to
work out. The appara-
tus needed cam be
divided into two parts
—the oscillator and the
measuring cirenit. The
ascillator canr tadte one
of many ferms, and' as

its purpose is to set up

oscillations of a fre-

quenoy to suit the (Zuxo:ar

measurements, means SER:N®.
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AN INTERESTING
METHOD OF MEASUR-
ING H.F. RESISTANCE. }

(Continued from previous page.) 1
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being marked on the instrument itself. Thus
if in our measurements we gét the total
resistance of the circuit (consisting of C, —
M—L, and the ink A and B) of 14:5 ohms,
we can estimate the resistance of L, to be
approximately 10 ohms. The method of

resistance of No. 47 Eureka is 585 ohms per
inch. Let us assume that the distance
between A and B is eight inches. If we
take a lenath of six inches of No. 42 Eureka
and golder it to two pieces of stiff wire,
the total length of which with the resistance
wire comes to slightly over cight inches,
we have a resistance of roughly nine ohms ;
by using three inches of wire and corre-
spondingly longer stiff wires soldered to it,
we can makce another eight-inch length
with only half the H.F. resistance. Several
of these lengths can be made up with difier-
ent wires, as required. As these wires aie
very fragile, it is best to make them up in
the form of Fig. 4,
that is to say, pro-

ORwWA
CHKO:
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tecting the thin wire
by a glass tube, the

thick wires - being
fitted into thc ends
of the glass tube with
sealing-wax or other
similar compound.
Fig. 3 shows the
form of stand I use
for such links, sb that
the length of the
circuit is the same,
whether the shorting
link or the known re-
sistance is in position.

Simple Formula.
Now, if we have a
choice of several re-

o sistances, we can

1. “chop and change

about”™ until the re-

I VC %’45“050 | sistance we insert in
P 4 o= ] the link brings the

I ll 7N\ _.l reading on the meter
| -— e = 4 M }m e w—n down to a quartcr of
7 \ that we have obtained

oa -7 M with the shorting link

measurement is as follows : Terminals A and
B are joined with a piece of heavy gauge
wire (say No. 16 copper). The coil. L, from
the oscillator is brought sufficiently near
L, to set up a current in the circuit which
will bring the needle of the meter well up
on the scale, say, to 30 or 40. Coupling
between L, and L, must not be too close,
otherwise the accuracy of the readings will
be seriously affected. This means that quite
a strong current is necessary in the oscillator
coil, and in practice I use a D.E.5 valve with
120 volts on.the plate. IVith such a valve
and H.T. voltage, the current sct up in the
coil L, is sufficiently strong to give the
reading wa require with the two coils well
separated.

The Resistance Units.

A reading of, say, 40 is now obtained on
the meter, the oscillator being adjusted to
the frequency desired, say that correspond-
ing to 360 or 400 metres. Now without
altering the disposition-of the parts of the
apparatus, we remove the link between
A and B and substitute for it a known H.F.
resistance. Fortunately. if we use very fine
wire the radio-frequency resistance of the
straight wire will not Dbe appreciably
different from its ordinary D.C. resistance,
and we can make our resistance of any
value we desire by simple measurement.

For example, the resistance of No. 42
S.W.G. Furcka wire at vrdinary room
tempcerature is 1-49 ohms per inch, and the

in position (do not
forget this means half
of the actual current). The value of the in-
serted vesistance is then equal to that of
the rest of the circuit (coil, condenser, con-
necting wires and thermo-galvanometer).
There is another method, still simpler in
the handling, but involving a little calcula-
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R,
tion. This uses the formula R / d |
N 4,

where R = the unknown Tesistance, R, the
inserted known resistance, d the deflection
with the t.rminals short:d, d, the deflection
with resistance inserted.

By using this formula onc or two resist-
ances can be used for measuring many
different unknown resistances.

The calibration of the oscillator is quite
easily carried out by tuning an ordinary

lenLeap

[

Tnicw Lzap

Jow Wike  Crass loae
Baar ] T p
L fie#

wireless receiver to a station of known wave-
length and then swinging the oscillator dial
until the zero point of a beat note, between
your oscillation and the carrier-wave of the
station, is heard. By tuning to a few differ-
ent stations of known wave-length it is easy
to plot a tuning curve for the oscillator
which will be quite accurate enough for most
experimental work.

It is highly important that the position
of the various parts of the apparatus, the
length of the leads "and the coupling
between the coils should remain perfectly
constant throughout the whole tests, and
that the connecting wires should be short
and of low resistance. The slightest move-
ment of the coupling coil will alter the
reading and vitiate the results. For this
reason it is a good plan to take the reading
first with the shorting link between A and
B, then with the known resistance inserted,
and again with the shorting link in position
to make sure that nothing has been changed.

The oscillator, too, should be supplied
cither from a large cell H.T. dry battery or
preferably from H.T. accumulators, so as to
maintain a steady anode current (which will
reach a fignre of some 30 milliamperes or o).

The oscillator and meter are contained ia
one cabinet and form a handsome looking
instrument,
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; 1 proves concluswely that Ethovox ; Loud Speakers

= ; ]ustly merit their title “ The World’s best Loud Speakers.” i STANDARD MODEL

il It 1s only necessary to add that the loud speaker used | METAL HORN 70/~

& ‘ was an ordinary stock model supplied through the usual ;
| T , trade ehannels. : JUNIOR MODEL37/6

b
THe model referred to in the letter as costing 5 gns now costs only

- 4 gns,, which makes it more than sound value. A similar

) } “Ethovox " Loud Speaker can be supplied by your Local Dealer. E -
&4 - : - ey e - e ¥ - _I = 4
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a
new and better
valve holderI

HEN we introduced the C.E.
PRECISION RHEOSTAT, we

thought that in quality, in efliciency |
and in price, this Component could
not be beaten, l
Now that we have added the C.E.
PRECISION FLOATING V.‘\LVE-I
HOLDER, we find it even excels the
former in these respeets to such an ex- |
tent that the demand has been amazs|
ing and we are working to maximum
capacity to keep pace with the orders.
Before purchasing other makes just
ask your dealer to show you ours.
We are confident that atter com- |
parison they will have the preference.
CE. PR !;YC 1S10ON FLOATING
VALVE-HOLDERS, anti-capacity,
non-microphonic, 2/3 each.

C.E. PRECISION RHEO-

STATS, efficient and velvety,

50 and 30 ohms, 3/- each; 7 |

and 15 ohms, 2/9 each. Dual

Rheostats and Potentiometers,

3/9 each.

C.E. PRECISION GRID-

LEAK, an entirelv orizinal and

accurate component, 2/- each. |

il
C

If unobtainable, please serd us the name of ycur dealer,

C. EDE & CO., LTD.,BYFLEET, SURREY

Telephoue : Bufleet 226, Telegrams: ** Ceprecise, Byflect.''
AGENTS :—Messrs. J. Dyson & Co., Ltd., St, Stephen’s House, 2, Coleman
Street, LONDON, E.C.2. Messrs. J. Dyron & Co., Ltd.,, 5-7, Godwin Streetl,
BRADFORI); Messrs. A. Franks {(Wholesale), Lid. 3’, South King Street,
MANCHESTER; Messrs. Mursdens (Wholesale), La.," 47.” Church Strect.

PRESTON

WHY NOT BUY ©
_E TAK:!‘E-Ig\gNT;B(;IE §TT;HIS 3

| UNIQUE OFFER AND BUY
STANDARD LINES ON EASY TERMS

As every wireless enthusiast knows, the best results are only bbtained
b using guammced componen’s,
Hyow many consiructors have bought the inferior article because it was
a shilliag or o cheaper and been heartily sorry for it afterwards 11!
ere is your opporiunity to increase the efficiency of your radio recciver,
or build that new circuit. or to install that ** longed-for " loud-speaker
without the disadvaniages of the usual heavy initinl outlay.
ur new system brings within the range of your pocket almost everything
in radio, and such sets as the Elstree VI Sclodyne Monodial, cte.
which you have hitherto been unable to build, can now be made up by
purchasing from us the components for a small deposit end the balance
spread over a period.
Any standard anticle advertised in this paper may be purchased from us
by casy terms,
IMPORTANT, When sending particulars of your requirements please atate I

clearly make, type, and price of compeient,
VALVE-SET COMPLETE. |
Including : Marconi Royalty paid, Coils, {{. 1
9,8 Valve, H.T. Battery, Acrial Eguip- !
ment, L.T. Battery and Headphones.

Delivered on paymient of 9/8 down
Lown Becures and 11 monthly payments of 9/8: i l
There is nothing 15/6 Down secures |
else to buy. 2-VALVE SET. ’ |
1 29/6 Down seoures
3-VALVE SET. |

Call or write for rrec'
illustratedspecifications f
& Easy Payment Terms.

WOOLLBRIDG RADIO CO., LTD., 26 &
139,, Lisle Street, Leicester Square, W.C.2.

THE WOOLLDRIDGE RaDIO Co., L1p.

RADIO COMPONENTS DEPT.,

Popular Wireless, March 5th, 1927,

< - >
THE KEY TO
SELECTIVITY

Vg

> is contained in the new
< M AP. Stretline Condenser.
>‘ Although this condenser has
? only been on the market a
‘ few weeks it has met with an
, instant success. If unable to
‘ obtain locally send direct for
% catalogue and calibration chart.

> The sclectivity obtained with
< this condenser is such that

:< there is no previous standard

< by which it can be compared.

( Sole distributors
L )

< wanted in all Towns.

il =

AV AVAVAVAY AV AVAY AV ALY, 2

M-A-P
STRETLINE
GONDENSER

PAT. No.
259082,

THE MA P Co.,

GT. LISTER STREET,
BIRMINGHAM.

246,

L2IL&__39, LISLE STREET, LONDON, W.C. 2.
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the diaphragm. Now, whea the loud
speaker is actually working, proceed
to adjust the clearance so that the

diaphragm comes nearer and nearer.

DO von know how to tell whether you
have got your loud speaker correctly
connected as to positive and negative ?
Considering that there is a simple and
almost infallible way of finding out, it is
rather surprising how few people take the
trouble to do so. Many, no doubt, do not
know of the simple test in question, others
rely on the blind method of connecting the
red and black tags to those terminals which
- they have identified as positive and nega-
tive on the set, but I fear a still larger
number just don’g worry.

Now, these lasf users of loud speakers are

running risks, more scrions than they
imagine, of domﬂ damage to an expensive
instrument. Tf the last valve in the set is a
power valve; its anode current will he
considerable, and if this current is running
through the loud speaker windings in the
wrong direction for hours on end, the
chances of weakening and even afmost
completely de-magnetismg the permanent
magnets of the methanism are considerable.
Moreover, certain loud speakers give
definite quality when connected the right
way round, especially when a good- sized
power valve is used and _signals are strong.

We see, then, that it ¢s important which
way round we attach the loud speaker leads
to the set, and it may be asked why it is
not suﬁicxent merely to note which tag is
red and which black and connect them
respectively to the positive and negative
loud-speaker terminals on the set. Well, if
you are sure you know which is the L.S. plm
terminal on your set and surz the loud-
speaker manufacturer has made no ‘mistake,
it is probably good enough so long as youn
can attach the loud speaker directly to “the
set and do not use extension leads to another
room.

Check the Connections,

In my experience, however, it is advisable
to cheeck both these points, because it is quite
casy to make a mistake about the terminals
if one’s technical knowledge is not very
great, and loud-speaker makers dn” some-
times send their products out with the
leads wrongly attached. The checking is
very quick and casy, and dince it is often
esscntial when extension leads are uvsed I
think everyone should know how to do it.

The method depends on the effect of the
direction of flow of the current through the
loud speaker on the clearance between the
magnets and the diaphragm or reed. This
clearance is adjustable in the great majority
of cases, o large serew, lever, or knurled
ring being provided on the basc of the
instrument, and the procedure is to start
with this cleéarance fairly large, that 3s,
with the magnets fairly well separated from

The reproduction will, of course, grow
gradually louder as this is done, until a
point is at length reached at which the
diaphragm (or reed as the case may he)
starts to rattle against the pole-pieces of the
magnets and sets up objectionable noises.

Beyond this point the diaphragm usually
drops firmly against the pole-pieces, and
although it can still vilirate iu#ﬁcxently to
reproduce feebly it no longer ‘* ratties,” and
80 the -speech and music becomnes once
more fairly clear but, of conrse, ‘weak.

Adjusting the Diaphragm.
To make the test, bring the diaphragm
very carefully nearer and nearer to the
magnets until it just begins to rvattle, and
then even more carefully turn the adjusting
device back until the rattle just, and only
just, ceases. (This is most casily done with
only mederately loud signale.) Next re-
verse the leads fo the loud speaker and note
what happens. I the rattle starts again
and you have to turn the adjuster back a
httle further to stop it and set clear tepre-
duction once more, the new connections are
the right ones. If, on the eother hand,
reproduction remains clear. there is no
rattling, and you find yon can set the
ad]u«tmeutq further forward withont start-
ing it, the previous connections were
correet, and you should return to them.
In so many words, those connections are

- correct which make the loud speaker start

to rattle most easily. This, simply means

GETTING IT RIGHT. ¢

Quite a number of listeners appsar to be still unconscions of the fact that

there is a right and wrong-way of connecting up a loud speaker, and that

these instruments should be carefully adjusted if satlsfactory restlts
are to be obtained.

By G. P. KENDALL, B.Sc.

Now,
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that when the ‘mitode-ecurrent flows-in the
right direction through: the ‘windings, i
helps to_draw the dmphragm down towards
the magnets, and so it is neeessary to Bring
the adjusting device a little further back to
obtain the desired clearance.

It should porhaps be mentioned in con-
rlusion that therc is a elass of lond speikex
of growing importance, namely the’ cone
type, which i not usually prov'lded with an,

adjustable clearance’of this kind at all, and

so the method vannot” be wused. These
instraments arc often nsed, however with
output {ransformers or Mtet cu‘cmt@, and
so the problem ‘of conmections does mot
arise. When it doe¥, the only eourse i3 'tg.

“identify the plus and~minus of the ontpub

termmn.s on the set or amphﬁer {the minus
is the one which is wired to the anode of
the last valve) and trust to the maker’ 8
marking of the loud-speaker tags.

It will perhaps he helpful to conciude
with seme general hints on adjustment,
to cet the loudes! results from the
loud speaker, it is correct to adjust it
so-that the diaphragm is as close as ,possiblé‘
to the magnets. (By * as elose as possible,”
of course, it is meant that the diaphragm
shonld be breught as near as it ean without
starting to “ rattle.”)

In-this state the lond speaker is in its
most  sensitive condition, but it does not

follow that the utmost possible purity of

reproduction is being obtmined. As a
matter of fact, better quality is often
produeed by inereasing the clearance a
little further. and tolemtmﬂ the slight loss
of volume which results,

Thé averagze loud speaker
has an adjusting screw

either above the dia-~
8 pbhragm or behind the
: speaker unit,
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The Grand National.

HE B.B.C. are going to a great deal
of trouble over the Grand National,
which will be the first big race broad-

cast <in -this country. * It “takes place at
Ainfree on March 25th. After careful

surveys of the course it was decided to -

abandon the proposal to place microphones
at various points and to endeavour to link
up the accounts of several narrators.
Successful dovetailing would be quite
impossible in the four and a half minutes
that it takes for one circuit of the course.
Nevertheless, five microphones are to be
used. The broadeast will begin with an
introductory and descriptive talk from a
microphone at the back of the press-stand,
from which a good view can be obtained of
the paddock, saddling enclosure, parade
ring, ete.

Another microphone, suspended over the
front rails of the press-stand, will provide
atmosphere sounds. Just before the race
is due to start the race-reader will
take up the description in front of still
another microphone, placed near Lord
Derby’s private box in the most favourable
position available for following the race.
The race-reader will carry on from the
“Off” to the finish, approximately nine
minntes. .

When the first three horses have returned
to the paddock, the descriptive mike will
come’ into operation once more, giving an
account of the unsaddling with a back-
ground ‘of sounds from . another mike
suspended over the unsaddling enclosure.
A mobile microphone in front. of the
weighing-in room will attempt to pick up
an interview with the winning jockey.
This is by far the most delicate and elaborate
outside broadcast ever undertaken by the
B.B.C.

B.B.C. and Spiritism.

There is great indignation among the
Christian spiritists because of the alleged
contemptuous refusal of the B.B.C. to
allow Sir Arthur Conan Doyle to give a
talk on psychic research. Questions are to
be asked in the House.

St. Patrick’s Day.

The special programme being arranged for
St. Patrick’s Day, March 17th, will not be
taken by Mr. Plunket Greenc, as previously
announced. It is likely that the arrange-
ments will be in the hands of Lord Dunsany,
supported by Sarah Allgood.

Centenarians’ Birthdays.

The B.B.C. is partially reviving an interest-
ing practice very popular in the early days.
This is the broadeasting of special birthday
greetings to all who reach the age of 100.
It is to be done in the Children’s Hour in
future, but only by request. The B.B.C.
cannot undertake to find out who are reach-
ing this venerable age.

the Mike—Reginald Berkeley Again—Farewell

Scheevoight. .
Scheevoight, the eminent Finnish con-
ductor, who is to take a Queen’s Hall
Concert in May, will probably be heard by
listencrs from o special B.B.C, concert.

Edith Day for the Mike.

Edith Day, the famous “ Rose Marie ™
artist, is shortly to appear -in a special
broadcast version of “ Going Up.”

Reginald Berkeley Again.

It is understood that negotiations are in
progress for another specially commissioned
broadcast drama by Reginald Berkeley.
The suggestion now relates to an Easter
Play of the “ Miracle ”” variety. Those who
remember the piquant incidents of the
previous associations of Mr. Berkeley with
the B.B.C. will look forward with special
interest to the outcome of the present
negotiations. There is no donbt that
“The White Chateau™ (incidentally, first

corvectly appraised in Porvrar WIRELESS)

-

This is 5§ M O, an amateur’s transmitting station that
perambulates around the north country.

was the best broadeast drama yet trans-
mitted. But there is also no doubt that its
{)roduction involved more difficulty and
rouble than any other dramatic effort
on the part of the B.B.C. Thus, if the
present negotiations succeed, a good play
will probably eventuate, but trouble is
bound to occur. But this is all to the good.
It adds to the general intercst and increases
the probability of the ultimate success of the

- play itself. .

Farewell to the Bonnet Laird.

The “ My Part of the Country ” talks of
the “ Bonnet Laird,” which have been

an interesting and popular feature of-

broadeasting for several years, are to be
dropped. Many listeners will regret this
decision, but it is perhaps inevitable. The
Corporation must ring the changes, and no
feature or artist is sacrosanct.

Variety is essential. The other branches
of the entertainment industry are long
familiar with the necessity for superseding
even successful artists after a long run. -
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BROADCAST NOTES.

FROM OUR BROADCASTING CORRESPONDENTS.
‘The Grand National—B.B.C. and Spiritism —St. Patrick’s Day—Centenarians’ Birthdays—Scheevoight—Edith Day for
to the Bonnet Laird—The B.B.C. and Community Singing—Running
Narrative of the Sun’s Eclipse —Four Hundred Years Hence—The Varsity Sports—The Stand-by Station,
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The B.B.C. and Community Singing.

The Community Singing Movement
sponsored by the ‘Daily Express,” and
taken up by a number of newspapers outside
London, is in danger of lapsing. Naturally
newspapers cannot be expected to keep at
it after they have extracted the maximum
credit value. Therefore, anless the B.B.C.
steps into the breach in the autumn,
the Community Singing Movement will
become a matter of history. Many listeners
would prefer to see this movement sub-
sidised by licence money rather than that
inefficient opera should be supported from
the same source,

Community Laughing.

The B.B.C. is about to undertake a series .
of tests in community laughing. It is
proposed to get Mr. Cyril Maude to conduct
‘these experiments. This idea is aimed at
improving the morale of the general body
of listeners. It has no patty political
significance.

Running Narrative of the Sun’s Eclipse.

The total eclipse of the sun on Junc 29th
will be made the subject of a novel running
narrative by a scientist.

Four Hundred Years Hence.

This is the title of Cecil Lewis’s special
programme from London on Thusday,
March 24th. Mr. Lewis promises some
useful imaginative effort, and not a little
matter caleulated to outrage the Victorian
conception of ordered society. He hopes,
in this broadcast, to regain the ground lost
by “Lord Jim,” which did not succeed as a
broadcast. Incidentally, the mnew policy
of chunks instead of snippets, exclusively
announced on this page a fortnight ago, is
meeting with stronger disapproval than the
previous policy of snippets.

The Varsity Sports.

The inter-varsity ~sports at Queen's
Club will be broadcast as a running narrative
on the afternoon of Saturday, March 26th.

The Stand-by Station.

There is a revival of the agitation for
the beginning at once of an alternative
London programme through the stand-by
transmitter at Marconi House. It is
objected by the B.B.C. engineers that there
is no wave-length available; to which the
rejoinder is “ take away one of the country
waves, and give London the service it
deserves.” There is growing impatience
among Londou listeners at the alleged
favouritism of the B.B.C. towards country
stations, particularly those in Scotland.
It is pointed out that the whole of Scotland
should not have as good facilities as Greater
London, which in every material respect,
including Scottish population, is more
important than the bleak areas north of the
Tweed. But not unnaturally, this view is
challenged.
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ARE all your valves related 2 Or have you merely-fitted' different types in the various
stages irrespective of the make 2 :

The latter is an important point, and to ensure the best possible reception each valve
should be closely related—in make as well as in type. 3
A valve has certain definite duties to perform in conjunction with its companion valves, and
it can only carry out those duties satisfactorily by working as one of a picked team,
except in one valve sets where it functions 'as an individual unit. B.T.H. valves work
exceedingly well either alone or in combination with other makes of valves, but for the
best possible results we strongly recommend an *“ all BT.H.” team of ™ related ™ valves.
You can build up to this high standard of radio perfection by replacing other-makes of
valves as they cease to function, and you will find this course fully justified by the results
obtained from your BT.H. * team.”
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When buying valves look carefully for the B.TH. monogram. Every good dealer carries stocks, bul
if tempcrarily short of any garticular type he can cblain supplies within 'a few hours, Avwoid
substitutes, which are usually uncatisfa-tory,

A

.

I V.V . O™ 7, T

kT Two combinations of *’ related " valves we recommend are :— .
K Valve Purpose Fil. Velis | Fil. Amps ;md_c_Vol's Amplification Factor| Impedance Price.
i I ; 3. d.
for [BSH H.F 2.8 0.06 40-120 17.5 55000 ochms | 140
? 4V B5 Det. 2.8 0.06 20-80 7 17000 ohms | 140
B6 Power L.F. 2.8 0.12 40-120 8 12000 ohms | 18 6
Z for f{B4H | H.F. & Det.| 6 0.25 60-150 20 28ccoohms | 14 0
= 6v \B4 Power L.F. 6 0.25 40-120 6.5 6000 ohms | 18 6

Use BIH. Valves for efficient team work

T he above prices are appliceble inGreat
Britain and Northern Ireland only.

2750
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The British Thomson-HoustonCo., Lid.

o

4

Anp,

2

Pt~ AR iR A"V e I e e hlR s s | i~ [N,

~ I\ — Iy 7/

—=—— A

W=

e

= —— AN

=V




Popular Wireless, March Bthy 1927.

— the J8rowint =
Sphinx -Loud Spealer:
“—after Gizel’s :

® ancient wonder.

3

T Gizeh, in Egypt, stands & Loud Speaker at your Dealer’s.
a4 monument which has | Note the cunningly shaped,
defied the ravages of Sphinx-like* outline. ‘See the
centuries of time. The ancient artistically grained and highly
Egyptians must have marvelled | polished surface. But hear it

at the daring originality of the
wonderful Sphinx. It is this
wonder of old which J5rown
craftsmen have taken as the
model for the latest IBrown
Loud Speaker.

speak ! You've never heard such
a rich, mellow tone. The artistes
it reproduces might be in your
very room, so lifelike is its
reproduction !

Sixteen - and - a - half inches in

OR[GINAL[_TY is the /ce__yu.ote aff/'u}
Brown Sp/liu,r_' Lond ~ Speaker.
Original—but not at the expense of tone |p*
or volume. They are superb.  You'll marvel _

Price: £12 10s.

when you hear it!

A

See the new

JBrown Sphinx @

height, it costs #£12 10s. 0d.

4
e

S. G. BROWN, LTD, WESTERN AVENUE; NORTH ACTON, LONDON, W.3

Retail Showrooms : 19, Mortimer St., W.1; 15, Mootfields, Liyetpool ; 67, High St., Southampton. Wholesale Depots : 2, Landsdown.Place West, Bath ; 120, Wellington
St., Glasgow; 5-7, Godwia St., Bradford;” Cross House, Westgate Road, Newcastle; Howard S.:Cooke & Co., 59, Caroline St., Birmingham; Robert Garmaﬁxy, Unioa

Chambers, : 1, Union St., Belfast, N. Ireland.

Giltert Ad. 8172

ECONOMISE ON
—VALVE COST—

i COoD |

[ For C.O.D. I your d“r"_;’
} terms  simply | cannol  supply
| send 6d. n send P.Q. 4/11

(post free).

! stamps or
I P.O:

| ISR

DE. VALVES

HERE is not a better Valve D FE
made, yet it costs only 4/11. TYPE K

2-volt ‘3amp
Next time you are buying 4/ ‘l‘l
Valves, whether for experimental
station work or better entertain- 2 ~Volt
ment from home. programmes, sg‘l:vve g
fit Frelat. and note improved

results. . 8 / 6

CONTINENTAL RADIO IMPORTC®
- LIMITED

8, SPITAL S0., BISHOPSGATE, LOKDON, E.C.1
e

. for use with
K.L.I. Valves

A special feature of the
Igranic - Pacent Fila-
ment Transformer is
that, irrespective of
whether one, two, three
or four valves are being
operated, the = output
- woltage rémains con-

stant within the limits
of 3-5'to 4 volts specified
by the valve marnufac-
turers. Heavy current
carrying rheostats are
therefore unnecessary.
Totally enclosed 1m
metal shroud, entirely
preventing A.C. “ hum.”

Tt e
THE Transformer §

..................................... TP

. In two patterns for 100- SEND FOR FULL
110 and 200-220 volts, PARTICULARS i
for one, two, three or ! LIST No. R.51: §
four valves. e W "o S

IGRANIC ELECTRICC? I

149, QUEEN VICTORIA ST., LONDON

WORKS, BEDFORD.
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HEN I entered the Gaiety Theatre

stage door the other morning I. was

told that Mr. Hulbert had left a

message to the effect that I was to make
myseif comfortable in the stalls.

The theatre was in darkness, except for
a solitary light that shone on the stage. In
a chair sat someone deeply immersed in
thought. He had his head in his hands.
Suddenly he rose and clapped his hands
and from the wings came the sound of one
of the popular tunes in ‘ Lido Lady”
played on a solitary piano.

In a moment the stage was filled with
girls. Girls of all sorts, heights, and eolours,
but all remarkably pretty.

*“ Here you are, girls ! ”* He showed them
two rather clever stcps, and then leavinz
the stage, joined me in the stalls. And while
we chatted an assistant producer carrie:l
on with the good work and Jack Hulbert's
msPuation

If there is a subject I really know noth-
" ing at all about, it certainly is broadcasting,”
said Jack Hulbert, with his genial smile.
He was so sincere that I was almost inclined
to believe him. But hefore I left I had to
change my mind. Fe

Has Never Broadcast.

“ If you will let me ramblc on,” he said,
with a langh, “ I will tell you all I know.”

Jack Hulbert has never broadecast, but. his
wife has, several times. Thecre are few
listeners who do not know from radio
experience the delightful personality of
Cicely Courtneidge.

““ From what 1 gather, broadcasting mus)
be a thrilling experience. One day, I sup-
pose, I shall broadcast, but as yet it has
not happened. Although I have not taken
an active part in “it, wireless broadeasting
has always greatly interested me.

“ Of course, I realise that to the indi-
vidual who counts broadcasting and wiveless
as his particular hobby, there could be
nothing more absorbing. To the one,
however, who has his own pet hobby, it i3
not quite the same. My hobby is the kinéma.
I have my own projection machine and my
own film eamera, and my hobby is making
pictures.

“But even then I find time to be able
to follow wireless and its innumerable
activities.”

In Mr. Jack Hulbert’s opinion, the B.B.C.
are fulfilling their extremely difficult task of
‘preparing good programmes with infinite
merit.

“One would imagine,” he told me, “ that
it was‘an almost impossible thing to do,

considering that the tastes of everybody are -

o varied.
*“ The B.B.C. cannot go far wrong if they
include items of average populanty at

Kottt ottsttstettsoees

§ The famous stage star gives his i

opinion on broadcasting in an ex-
clusive interview with ¢ ARIEL.”

regular intervals. They should, however,
make experiments with things that are not
certain successes, and it is in this way that
they will be able to discover novelties for
their programmes.

‘ Personally, I like good inusic,” he went
on. “I would go miles to hear the Un-
finished Symphony veally well rendered, and

A recent portrait of Jack Hulbert.

I must say. that whenever I have heard this
over the wireless it has sounded oxtremely
good.

Tremendous Possibilities In Talks.

“1 understand, however, that a dance
arrangement has been made of this nunber.
I should never want to hear that. I think
that jazz and dance arrangements of the
classics are a violation of good music.”

In reply to one of my questions, Jack
Hulbert: expressed  the opinion that there
were tremendous possibilities in the talks.

“ As long as they are authoritative and

contain information nés generally known, ™

they arc bound to be successful, if they are
of such a nature as to be easily grasped
by the average intelligence.

A qub]ect I know very little about is
Geology. I would never miss a talk on this
subject, but how many would say the same.
When I was in Niagara Falls a few months
ago on The Maid of the Mist, and saw one
of the fincst sights to be-seen in the world
to-day, I realised what a teemendous thing
it was. I learnt that there was a recessioa
in the land of so many feet cvery forty years,
and 1 wondered what this would mean in
thousands of years.

“Ifa speaker at the B.B.C. chose subjcets
like this, possibly it would not be et with
general approval, and yet there must be
thousands who are interésted in the same
subject. The trouble is that a wireless
audience is not composed of hundreds or
thousands but of millions.

“To be able to satisfy these millions is
not a task that I would enjoy. The mere
fact that the B.B.C. gives such good pro-
grammes amazes me, “when I realise with
what difficulties they have to cope.

“I do not think that the Government
taking over will make much difference. I
am led to understand that the present
organisation will have just as iuch freedom
as it enjoys now.”

American Programmes.

Then our conversation turned to America.
My inquiry as to whether he thought broad-
casting programmes over there were superior
to ours, met with the following explanation :

“1 would not like to compare British
broadcasting conditions with American for
the simple reason that it is one organisa-
tion competing against a hundred. I do
not mean that the American programmes
arc better. By no means, but I do realise
that in most things two heads are better
than one.

It is not a case of two heads in America,
but rather of hundreds. Take one simple
item, for instance. The tune “ Valencia.” I
heard it on the wireless in America dozens of
times and it was never monotonous, because
1 heard it each time from a different station
by a different band.

“ New Orleans, Havana, Los Angeles,
New York, Schenectady all gave an almost
different rendering of the tune that was
destined to sweep the world. American
bands all have different methods, and so
have all American stations.

“ Conscquently there is much variety
in all American broadcasting, and so much
publicity that one does not get easily bored.
It is iutcrcsting, even if only for the study
of its methods.”

And 1 left Mr. Jack Hulbert busily re-
hearsing his chorus for'the “ Lido Lady.”
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HE amazing high vacuum inside the

bulb of every S.T. baffles the imagina-
tion. If you broke open a thousand million
S.T. valves you would only get enough
ordinary air to fill a single valve bulb!

The vacuum is exactly 1,000,000,000 times more rarefied
than if no exhausting process had been employed to get this
result. Every particle of air has to be drawn out not only
from the space in the bulb but from the pores of the glass
and the metal electrodes and wires which occlude (i.e.,
absorb) gases just as a sponge holds water. Special fea-
tures of the Barguet process come into operation before,
during and after manufacture of every S.T. to ensure that
the metal and glass are freed from these deep-seated
molecules of gas. The result is a vacuum that really lasts.
Even a torodium filament would be -helpless if the
absorbed particles of gas gradually oozed out into the
bulb and so spoilt the vacuum on which the emission and
frec passage of electrons, and the life and performance of
the valve so vitally depend.

Fit S.T.’s—the valves with the perfect vacuum-—an:] not
only will you be amazed at the glorious volume of vivid,
clearcut music which you can get from station after
station, but you can be calmly confident that your valves
will give long and faithful service or be instantly replaced
by S.T., Ltd.

2-VOLT. 4-VOLT. €-VOLT.
Send us your name and address and the test certificate cut fromt an S.T. £.T.21 (H.F) S-T.ié : (Il;l-‘l’j s'%‘ilzélkpes-a%pl}i)
valve box and you 'will receive a year's free subscription to the great SURLID S 14/ = ampc_ 14 fication 40.. 14/-
new journal, the * ELSTREE RADIO NEWS.” S"l;‘fg %ef) §.1.42 (Power) S’l‘Dglt.!)!o(ll-:lEpiz;l.
! . o1 amp. ..14/- otamp .. 18/6 gmggy (l"cwver)lghx3
. . 8.T.43 (S amp. .. ..
S.T.-LTD., 2, MELBOURNE PLACE, ALDWYCH, LONDON, W.C2 5120 (rowes 0 upr ame. i

(Next to Australia Flouse.) £-15 amp. ..18/8 amp. .. 22/8 025 amp. .. 22/6




Traders and mnnu{actureh are invited to submit wireless sets and components to the “P.W.”

Technical Dept. for test.

All tests are carried out with strict impartiality in the “P.W.”

Test-room under the supervx_mn of the Teehnical Editor, and the general reader is asked to
note that this weekly article is also intended to provide a reliable and unbiased guide as to
what to buy and what to avoid. —EDITOR.

A NEW BRETWOCD VALVE HOLDER.
ESSRS. BRETWOOD have placed an

anti-microphonie valve holder on the’

markét which erubodies their well-
known ball-socket type of contact. It is a

very substantial component and is “pro--

vided with ‘both' rigidly setured soldering
tags and with neat terntinals. The spring-
ing is good and, although it feels stiff, it
proved to be perfeotly ndequatc on test,
The helder ig priced at 28. 4d.
* »
B.TH. L.F/ TRANSFORMER.

If we have not used B.T.H. L.F. trans-
formers more often in our various sets, it
hag not been for the reason that we did not
consider them to be efficient. As a matter
of fact, we fear we have rather neglected
this make "of the ‘comiponent,’ although the
neglect bas been quite unintentional. We
were reminded of this the other day by the
arrival of two of these very transformers

. given, too.

from the makers. Actually we have had a
B.T.H. L.F.:transformer in use in a set for
some time, and very good results it has
Tt has a ratio of [—4, and we
use it as second stage preceded by a
resistance:coupled amplifier. It has been
in nRe in a first stage following a crystal,
and here, too, it operated very cfficiently
The B.T.H. transformer is of the enclosed
type, and it is a distinetive and well-made
artiele. It retails at 17s. 6d., » price which
is move than reasonable, for it.is a firat-class
component. ‘‘P.W.” rcaders will shortly

make its acquaintance in a rather special

transformer Mr. A. Johnson Randall is

designing.

# * *
ANOTHER S.T. VALVE.
S.T. 61A.—Fil. volts, 56; fil." amps,,

0'1; anode volts, 150 max.; impedance,
70,000 ohms; amplification factor, 40.
This new S.T. valve has been specially

Popular Wireless, March 5th, 1927.

designed for resistance-capacity coupling
and is a “ high mu” valve of the highest
qualities. In straightforward stages of
resistance-coupled L.F. it gives very good
results, and we find on test that it makes
an excellent detector. We tried it in both
anode-hend and grid leak and condenser
rectifying stages, and in both cases. it
operated | with a high order of efficiency.

The 61A ean also be used in H.F. circuits.
The makers particularly recommend its
use when the tuned anode method of
coupling is employed. And it is worth
pointing out that in many cases increases
in both selectivity and sensitivity result
when a modern valve of this type is used
for that purpose instead of either a high
impedance, low amplification factor valve
or one of medium characteristics, as is
frequently the practice.

*\ *® *
“ATLAS > CENTRE-TAPPED COILS.

Messrs. H. Clarke & Co. (Mer.), Ltd., of
Manchester, recently sent us samples of
their new ‘ Atlas™ centre-tapped coils,
These are of the familiar < Atlas” design,
but are provided with extra and ordinary

‘terminals neatly mounted on the inner

sides of their upper struetures. These
terminals are connected to tappings taken
at centre points of the windings.

Three sizes are available : Nos 40 and 60
at 4s. 3d. each, and a *“ Daventry. Coil " "at
6s. 6d. 'lheob]ectof these * centre- “tapped ”
coils is to provide a means of- obtaining
greater selectivity in the caseof a set
employing a single- circuit -aerial- tuning
arrangement, using plug-in coils. The

(Continued on page 40.)

Fitted 2: Years ago—

Mr. G K. Raither, of Blanefield. Stirlingshire, says:

“My three old

Microstats were purchased
about 2% years ago and
in  practically
constant use since—they

have been

“Mounting.

Standard Model

anel Mount-
ing. Price 2/9 .

MADE

The Popular Variable Resistance Panel Model,

and it “stays put.”

Stiii gomg strong!

pattern

IN TWo

and

The V.F.R., which is a Variable Fixed Resxstor for Base Board

You can set it to ]ust the correct Filament Emission—leave it,
The Filament thereafter is controlled by
the ordinary pull-push switch or Master Rheostat.

Recommended by, and fitted to, many Rodio Press and ofiier Sefs.

LIFFORD ENGINEERING CO,
LIFFORE lLane, Kiug{s Norton,_BlRMlNGjAN_ﬁ

still continue to give the-
same efficient service as
when new.

This is typical of the comments we con-
tinually receive on the Famous Microstat,
of which over 700,000 are in use.

"MICROSTAT”

FILAMENT CONTROLS

MODELS

2

VFR, Basebbard
Mountmg » ‘Price

3.

..J.

=
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i miioms
Qwha‘o Q“ about our i
H.T. BATTERIES

. Pt
Birkenhead,
Dear Sirs,

February 12th, 1927.
I haveé pleasure in stating that I find your H.T.
Batteries for Wireless far in advance of any others

on the Market. I have used them for some time, and can
honestly say they last twice as long as any other well-
known make, and must compliment you on producing
such fine batteries.

B aes O u o l d 1 9"
I can recommend them to any y l d‘ Set
wireless user with every confidence.

ewrite th ic?
Yours respectfully. ‘QWI‘lte t Q music J
G. M. GITTENS. o

P.S.—You can make use of this if any advantage

SUPPOSING you were a musician and listened to radio
This is only one of the many unsolicited
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concerts with the score in your hand . . . how much would
you.find your radio set had re-written . . . how many notes it
. o . - L 5
testimonials which we constantly receive. had played too piano—how many too forte!
Write for a copy of our Catalogue 650
on the CARE and MAINTENANCE
of radio batteries.

as it should be . .
‘It will also assist
you in the selection of the correct size

of battery to use for any radio purpose.

FIT PYE L.F. Transformers. Then you will get reproduction

. clear, pure and lifelike, high and low notes
amplified uniformly.

The PYE frequency-efficiency curve
certified by the National Physical Laboratory is practically a
straight lineand is unrivalled by any other published authorita-
tive curve. PYE Transformers create no parasitic noises, and
1:’;:5- ;r:de M‘;;: IEM EN voltages up to 300 can be used with perfect safety. Made for
BEAR THIS TRADE MARK. BROTHERS & C0., LTD., WOOLWICH, S.E1 |  Dorizontal or vertical fitting.

Each one tested by an actual
measurement ofamplification and each onedefinitely guaranteed.

Ref. No. 651.

5, GBS
. 0654

Ratio25 : 1 17/6

i G e (S

, 6 :1 20/
W. G. PYE & CO,,

Granta Works, Montague Rd., Cambridge

PYE TRANSFORMERS

= —now reduced in price

THE OLD {ET 1
\\ g P %
fING =7 || ¥

BRin

GS e 2y, 7 %,
RECE i, ),

w, p %, » ///////Y/ I ON
simplifies-solderin

z
7
///////////
FLUXITE SOLDERING SET g

oy, 7

"y,

7 |
-—complete

Al Hm‘d’ware and Ironmongery Stores

sell FLUXITE in tins, price 8d.,1/4& 2/8.

Another use for Fluxite—~Hardening

Tools and Case Hardening. Ask for

leaflet on improved methods.

Fluxite Ltd.({Dept.324).Rotherhithe,S.E.16
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APPARATUS TESTED.

(Continued from page 38.)
B e e b b = b RS A 3

derial lead is taken to the tap terminal on
the *Atlas™ coil, instead of to the aerial
terminal on the set.

On test we found these coils worked well

and provided the greater degree of selectivity -

claimed. In the casc of the 60 coil, we are
of the opinion that the tap could be shifted
down ten or so turms with advantage,
although, of course, a compromise between
sclectivity and loss of signal strength
generally has to be made- in the case of
these tapped aerial coils.
* * *
A CHEAP VALVE HCLDER.

The Excelsior Motor Co., Ltd., King's
Road, Tyseley, Birmingham, recently sub-
mitted an Excelsior valve holder. It is a
remarkable component. Seldom have we
scen such an example of simplicity of
design. A single insulating mounting and
four pieces of metal, and the result is a
panel mounting valve holder. If the metal
which forms the combined sockets and
soldering tags might be just a trife springier.
this is a small point and the component
leaves little else that can be criticised. 1t
is mounted underncath the panel, the legs
of the valve passing through holes in this
and engaging the metal socket clips of the
holder.

The device retails at 1s. complete with
nuts and serews and drilling template. 1t
is ‘unfortunate that its sphere of usefulness

is limited, for sets are seldom. built these
days with valves above-panel.
* B3 *

ORPHEAN LOUD SPEAKER.

Unlike a great many of the loud speakers
that wec have tried lately, the * Orphean
De Luxc * is not a loud speaker that looks
like something else—such as a clock or an
ornament. It is buflt upon a simple and
straightforward design, which suggests that
its makers relv upon its
performance and the service
it will give rather than upon
any appeal duc to a novel
appearance.

1t was, therefore, with
considerable interest. that
comparative tests were made
between the Orphean de Luxe
and a number of other loud
speakers — including  some
old favourites and some of
the ““ novelty " class.

Tone was found to be
well above the average,
there being a pleasing
* roundness ” on musie, due
to good reproduction over a
wide musical scale. The in-
strument renders speech
clearly and crisply. Its
sensitivity is assisted by the
generous size of the dia-
phragm adjustment control,
which is concealed below the
base, and is readily accessible
between the claw-feet. The
finish is good, all the detaily
giving promise of satisfac-
tory scrvice.

wave oseillator exhibited by The Mullard Radio Valve Co.,

Popular Wireless, March 5th, 1927.

The Orphean De Luxe is made in England
by the London Radio Manufacturing Co..
Ltd., Station Road, Merton, S.W.19, and
at £3 10s. it represents very good value for

moncy.
* * *

CONE TYPE LOUD SPEAKERS.
It will probably interest many readers to
learn_that several oi these instruments of
various makes are nofr under observation.

td.. at a recent exhibition.

with the ‘‘BLUE-SPOT”

TONE CLARIFIER

INS’I’ALLED between your receiver and the loud

speaker, this instrument will entirely rid the metal
horn of its “ tinny ”’ sounds in an amazing manner. It
can easily be fitted to any receiving set, whether a

K : A ®  Head Office: 204/6, Great a
detector set or a valve set. It is accurately adjustable to _ i Portland Street.London, W.1, 3
the finest degree in G stages. By turning the adjustment % Telephone : Museum 8630. :
ring the scale will show the figures 0o—6. When set on i chgegm: | Doiggedy g
““0” the clarifier is switched off, whilst the figures 1—6 3 e

indicate the degrees of clarification. By very simple SUB-AGENTS :
adjustments this indispensable accessory will 5| SHomghiseat gﬁff’eﬁrfd(ocfdf :
give you reproduction more clear and distinct - { tLawcashire amd Cheshire: 3
than you thought possible—at the cost of only Iooth 8., East. O.0n-M., Man. £
X Sgll::herWales: Watgon Bros., H
B 4\ Midhangs: Fostsr-Bovaren Lo 3
i b4 o 1 ] & n". -
) For use with ANY Set gt~ e AL
, Northumberland, Durham, -
= ithout alterations ! - portand: Dawis “Hoom’ 63 3
. wt ou aiterations : E Northumberjand St., Newcastle- E

- - on-ryne. .

Y —— = =5 Scotlanad J. §. Shea & Co.,'68, &
e R (1 S e A S A T T T B Gordon St., Glasgow. H
:
.

sensesece

sesssnssacen?

sngseas
2

Ask your Dealer or write
to one of the following
addresses for LIST
“F.2” of *“Blue Spot”
Specialities.

Wholesale only :

F. A. HUGHES & CO.,
LIMITED.
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Faten! No. 248581-25. ey

POST FREE.
DRY BATTERY - 4/- extra.
Microphone and other parts of
Amplifieralso supplied separately.

GIVES REALLY GOOD LOUD- | XY
SPEAKER  RESULTS FROM | N}
CRYSTAL  RECEPTION  OF
AVERAGE STRENGTH WITH- | N\
OUT ANY ACCESSORIES | i\
EXCEPT A 3-VOLT DRY { i\
BATTERY. ‘THE ONLY MEANS | N
FOR INCREASING THE | W
STRENGTH OF WEAK| W
RECEPTION IN HEADPHONES | W
WITHOUT USING VALVES. | N

:: 18,. Fitzroy- Street, Fitzroy Square, London, W.1

N
Order from your Dealer or from Sole Manufacturers and Patentees. N
N

~ The New Wilson Electrical Mfg. Co., Ltd. §

Telephone: Museum 8974 \\

§ GENERAL
)) PURPOSE «

¢

ARE THE BEST IN THE WORLD ‘

They , give greater power, purer tone and more
] economical consumption at a lower cost.

1-8 volt, general purpose, o2 amps. 7/-.  1°8 Volt, Power, 0-3 amps. 13/-. \

4 volt, general purpo:e, ‘o6 Tamps, 7/-; - 4-Volt, Power, ‘25 amps. 13/-. )

From your dealer & A- W(lef 9-15, Whitecross /,

\or direct  from Strect - - E.C.A§

“POPULAR

WIRELESS”

ADVERTISEMENT RATES

WHOLE PAGE £40 QUARTER PAGE £10
HALF PAGE - £20 EIGHTH PAGE- £5

Narrow Column Advts. (3 columns to page) perinch 30/-
Minimum Space accepted - - - - half inch 15/-

NO CERIES DISCOUNTS. ALL COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- HAND 11 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOF3

LL Communications respecting
advertising must be made to

JOHN H. LILE Lo, 4, Ludgate Circus, London, E.C.4.

'Phone : City 7261,

PRICE

1/3d.

each

In the light of developments in the ]
majority ol modern Valves it is no longer
necessary to purchase specially con-
structed, but doubtiul, non-vibratory °
holdlng devices, the stage has Dbeen
reached analogous to that which led to
the vetoing of similar gadgets in the
development of the filament lamp.

The new Ashley Valve Holder possesses
every required refinement. Constructed
throughout of genuine bakelite and non-
oxydising metal, the valve sockets are
surrounded by air throughout 90% of |
their length. Sockets an(% connections

are stamped complete out of one piece of
non-0\y(r ising metal, provision being
made for wiring to terminals or solder-
ing to tags. Moreover, a special safety
groove is provided to ensure the valvé legs

engaging with the correspondmg sockets. |

- Use in every stage
(excepl detector) QA

-save_1/6 per Valve ]

Ashley Wireless Telephone Co. (£825) Ltd.
- Finch  Place, London . Roaa’ Ll‘verpool ¥
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A[il"Editorial Communications to be
WIRELESS, The Fleetway House,

addressed to Theiditor, Iﬁ)ULAR
.Far:ringclo_n ‘Street, London, EC4

Editor :
NORWMAN EDWARDS, M.inst.R.E.,,M.R.S.L.,
F.R.G.S.

Technical Editor:
G. V. DOWDING, Grad.l.E.E.

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.
G. P. KENDALL, 5.So.

Sctentific Adviser :
3ir OLIVER‘LODGE, F.R.S.
Staff Consultants:
Dr. J. H. T. ROBERTS, F.Inst.P. J. F.

CORRIGAN, M.So. - A.1.C. . B FIELD
B.So0.; E. J. SIMMONDS,MIRE F.R:S.A.

Foreign Correspondents :
F. M. DELANO, Paris; Dr. ALFRED
QRADENWITZ, Berlin; L. W. CORBETT,
‘New York; P. F. MARTIN, fitaly; W.
PEETERS, Holland.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibality
Jor manuscripts and photos.” Every carc will be taken
to relurn MSS. not accepted for publication A
stamped and addressed envelope must be sent with
erery arlicle. All inquiries concerning adverlising
rates,-étc., Lo be addressed to the Sole Agents, Messrs.
John H. hlc Lid., 4, Ludgate Cireus, London, E.C 4.

As much of the information given in the columns of
this paper concerns the most recent developnients in the
Radio worid, some of the arrangements and specialities
described may be ths subject of Lelters Patent, and
the amateur and the trader wonld be well advised to
obtain permission of the patentees to use lhe palents
before doing so.

Readers’ letters dealing with patent questions, if sent
to the Editor, will be forwarded to our own patent
advisers, where every facility and help will be affonled
to readers. The ,envelope showld be clearly marked .
* Patent Advice.”

TECHNICAL QUERIES.

Letters should be addressed to : Technical Query
Dept., ‘“ Popular Wireless,”” The Fleetway House,
Farringdon Street, London, E.C.4.

They should be writlen on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

Queries should be asked in the form of numbered
questions : (1), (2), (3), ete., but may be-accompanied
by a short letter gwmg am/ necessary additional
particulars as briefly as’possible.

For every question’ asked a fee of 6d. should be
enclosed. A copy of the numbered questions should be
kept, so that the replies may be given under the numbers.
(It s not possible to reproduce the questions in the
answer.)

Details of the * P.W.”” BLUE PRINTS are pubhshed
fortnightly in the advertisement pages of ‘““P.W.

* readers at the lollowing rates :

q Sets, 1s. ;

Popular Wireless, March 5th, 1927.

BACK OF PANEL DIAGRAMS can be specmlly
drawn up to suit the requirements-of individual
. Crystal Setd, 6d. :
One-Valve Sets, 6d. ; One-Valva and Crystal (Reﬁex),
1s. ; Two-Valve and Crystal (Reﬂex), 1s. ; Two-Valva
Three-Valve Sets, 1s, ; Three-Valve and
Crystal (Reﬂex), 1s. 6d. ; Four Valve Sets, 1s, 6d. ;
Multi-Valve Sets (stranght Circuits), 3. 6d. Except
SUPER-HETERODYNE DIAGRAMS, all of which,
irrespective of number of Valves used, are 2s. 6d.

It & list of point-to-point connections is required
an additional fee of 1s. must be enclosed. . Wiring
diagrains of commercial apparatus, such as sets of any
particular manufacture, ete., cannot be supplied. (Such
particulars can only be obtained from the makers.)
Readers may submit their own diagrams, etc., for
correction or for criticism. The fee is 1s. 6d. per
diagram, and these should be large and as clear as
possible.

No questions can be answered by ’phone.

Remittances should be in the form o! Postal Orders.

b ——

n‘i‘\

dAmery/

THE PROGRAMME COLLECTOR.

G. A. O. (Culter, Aberdeonshi.re)  Being
about to assemble the * Programme Collector,”
as published in your issue of Jan. 29th, I
notice in Fig. 2 (theoretical diagram) that A2
is taken direct to the grid of the first valve
and to one side of (4.

Should not the grid connection go to Ll
instead of A2 ? "

Yes. The theoretical diagram should show A2
connected to C4 and to a flexible lead.

The grid connection should not go to A2, but to
the top end of L1.

(Continued on page 44.)

K

SAF¥FE!

ALL High and Low Tension troubles, mess
and expense saved—by just attaching
adaptor to electric light lampholder!
%lament current and volt-

<

Valves of different
age can be used!
No batteries or accumulators whatsoever
required !

Running costs approximately 3d.,

Pet hour !
The * EKCO " Silent ¢ Background

VAPI:QBLE .
Size 6”x6"X3}"’
(British Letters Patent No. 262567.)
PROVIDES HIGH TENSION

1 Variable Voltage . 0-100
1 Fixed Voltage ., .. . 120

PRICE £4:5:0

arevenasrerarsenees

Seseenes

O

SILENT!

OF 1927!

COMBINED H.T.—L.T.—G.B. UNIT

OR D.C. MAINS

{British Letters Patent No. 262567 and Patents Pending.)

Price £15:15:0

ILLUSTRATED FOLDER describing the 10 * EKCO » Models
for each A.C. and D.C. Mains at Prices from 42/8. POST FREE.
Obtamable irom a]l the Leading Wireless Stores or direct from:—

TD (Dept.A), 513 LONDON ROAD
WESTCLIFF-ON-SEA.

gf o o

»«THE FIRST—THE BEST—
THE PICK OF THE BUNCH!”

Derives Current for Wireless Receiving Sets from Electric Supply Mains (D.C. & A.C)) by just attaching
adaptor to Electric Light Lampholder

2 Fired 120,
9‘ () LT—Ourmm. for 1ny number of valves of

A s

SOUND!

MODEL “C*”
PROVIDES :
{(a) H.T.—1 Variable voltage 0-100.
1 0-120.

different type or voltage on -your
receiver, proﬂded each va vc does 10t
requim a ﬂ uuem current of more

+35 a
{c} GB—Tag)plngu :n. O 13, 3, 43, 6, 9 12,

—
e EKCO S
{usur:nsmg%g é

LN VEA— =
(L !

°{§"\ wf\on

Size12”" X6 X 7"’
(British Lefters Patent Nos, 262567 and 148129.)
PROVIDES HIGH TENSION
1 Vanable Voltnge e n 100
1 Fizxed Voltage 5, k1 120
PRICE £7:15:0
RBoyalty 12 6" extra, A.0. Model only.
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No. 3.
Double
Circuit, 3/-.

No. 4.
Filament
Single
Control,2/9

The
Bowyer-
Lowe series
of Jacks are
made of the best
Z materials and de-
% signed especially 1o
eliminate faults usually
# apperent in Jacks adapted
2 from telephone uses.

4% The foTlowing details are

W convincing proof that they are

the best obtainables—
irder frame, ensuring rigidity.

Hard phosphor bronze springs (tinned.}

Silver contacts accurately positioned.

Ebonite insulation.

No loose panel washers.

Wide fan-tail contacts

Bowyer-Lowe Jacks and the full series of 43 com~
ponents produced by Bowyer-Liwe are illustrated and
described in * Bowyer-Lowe Radio,” 13d. post frec on request

Singlo
Cireuit
upen. 2.2,

S B W —

Every Wireless Dealer
cannot stock every make
and type of Loud Speaker,
but both they and you
can obtain one of our

LOUD SPEAKERS
FOR SEVEN DAYS' FREE TRIAL

without expensc or obligation. Test one on
your own sct at home. For purity of tone,
for volume, for finish and appearance there is
no finer value offered.

R. Waldo Emerson,

Winner of the World's Championship at the .o,
zt\mstcrdam International Competition says : ORPHEAN

1 should like to add my apprecialion to i _Model De Luxe.
the numerous lelters you must receive vegard- ;i]cxght .o 24in
ing your ‘Orphean’ Loud Speaker. I must : arf»ma.';'-;o/.”m' :
say they are more than value for money, as | QRPHEAN
the volume and tome they produce are :  Model No. 12.

¢ Rl
ASK- YOUR DEALER TO GET YOU ONE. | ' “BRIcK gop
Call bis attention to this advertisement. D00 e WeR

LONDON RADIC MANUFACTURING CO., LTD.
Station Road. Merton Abbey. London, S.W.I9.

wonderful.” i Height ., zrin. !
o n. :

Telcphone : Wimbledon 2061 and 2062.

£NNOUNCEMENT BY THE ROWYER-LOWK C° LY® LETCHWORTH HERTS -
Parrs Ad.
From Radio S, y
Dealers Evergwhere  #6. %,
. PO 1 = % FOR BEST RESULTS
" almos %, WB
= 3 % USE
s i e oVe
£ the sameas : ANTLPHONIC
N ¢ " i ] LOW LOSS
L. an added w S VALVE
i ’ 1 E HCLDERS
| stage of LE =
i : ] < o
A8 3 SaraE 11D, Playhouss With Terminals
Yard, Golden Lane, London, E.C.1 2’3

Inductance

; Coils

With Tinned
Soldering Tags

2/
It unable to obtain from your dealer write direct.

Manufactured by WHITELEY, BONEHAM & CO., LYD,,
Duke Strcct, MANSFIELD, NOTTS.

Makers of the

ORIGINAL world-famous
BECOL LOW LOSS FORMER

Asused insets that took the first four prizes at the
1926 * Manchester Evening Chronicle ” Wireless
Exhibition and the set that won the Gold Medal
at the 1926 Amsterdam Exhibition,

. 8ize: 3 inches. diameter to outside of
N wings. jces ¢

)¢ 6 inch lengths, 3/ zPosLage ad.);

Ltow e % ol
st FoRMER (1) SR )
= P

Postage 6d.);
Up to 36 in. lengths,

4 NOTICE :—Do not be put off with
an imitation. Ask for BECOL and
use the Former with a reputation.

Ebonite Rods, Tubes and Sheets. Panels . .o
guarandced-free. from surface leakage. Write for List " €.

CUT THIS OUY
FOR CARINETS

and post to us for FREE list illustrating
Cabinels as shown in “Popular Wireless,” elc.
eic., and for owr additional Bullctin ‘No. t

.................................... 9erenen

{Write in block letters, please?)

18~20, Normans Buildings,

“Telephone : Clerkenwell Ggo3.
Trade enquiries especially invited.

- THE BRITISH EBONITE Co., Ltd., Hanwell, London, W.7.

..................................................... cesercansonm

CARRINGTON Mfg. Co., Ltd.~ |

Mitchell St., Central St., London, E.C.1.

|

e
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DEPENDABLE
SATTERY ELIMINATORS

REGENTONE

fe 3
AC and BE MAINS

“ONE OF THE BEST.” \
=Wircless Trader, Feb. 19th.

- = = i e

This H.T. Mode! de Luxe 1 (D.C. Mains)
incorporates a stabilising device,
allowing individual adjustment to
| be made to comply with the varying

conditions of .C. Mains. This fca-
ture assures a smosth silent supply
hitherto unobtainable.

Three Positive Terminal Tappings are pro-

vided, and 1o differcat Voltages dre available

on each Terminal.

Brice 2 W 5 -10-0
De Luxe Model I £4 - 10-0
Junior Model .. £2 .10 -0

L ull particulars of these and A.C. Units and

‘] Components on application to the Manifacturers

REGENT RADIO SUPPLY CO,,
| 45, FLEET STREET, LONDON, E.C.4.
't hene: Central ¢€o1.

3

FLEASE MENTION “ POPULAR WIRELESS
WHEN REPLYING TO ADVERTISEMENTS.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 42.)

RIGHT-ANGLE WIRING.

“Ricur-ANGLE " (Valetta, Malta).—* What
are the advantages of
wiring with right angle
bends ?”

The chief advantage is the
orderly appearance given to
a complicated back-of-pancl
wiring job, when all the wiring
is neatly bent at right angles.
Leads are easy to trace, and
the appearance of the com-
pleted set is much improved,
as compared with one having
wiring taken straight from
point to point.

Another advantage, ilus-
trated by the accompanying
photograph, is that inter-
action between the wirinz is
reduced to 2 minimum owing
to the fact that wires crossing
close to one another do so at
tight angles. In this way full
advantage is taken of the air-
spacing between the circuits,
and there i3 no difficulty in
keeping tnagnetic interaction
between the circuits at a
minimum.

QUALITY OF FOREIGN STATIONS.

S. D. (Wallsend).— Using o three-valve set
(straight H.I'., Det. and L'F.), I am able to
rake iIn 2 lot of foreign stations upon the
loud speaker, but the quality of these always
seems far below that of the B.B.C. trans-
missions. 1s this caused by the H.F. ampli-
tication. or are the transnussions abroad not
80 good as ours 7 ” ~

Unless you have an exceptionally good set you

probably introduce quite an appreciable amount of
distortion in getting the signals loud enough to

Popular Wireless, March 5th, 1927.

listen to comicrtably upon the loud speaker. DBesldes
this, it is generally admitted that the Britizh trans-
missions are of far higher quality than those of most
Continental stations, owing to the tendency of the
latter to over-inodulate.

THOSE ALTERNATIVE PROGRAMMES

“Hignerow ” (Beacounsfield).—* Is it cor-
rect thot the B.B.C have decided to establish

One o! the advantages of

right-angle wiring is tha

neat appearance at ths
back o! the panel.

only three or four powerful stations in this
country in future, each sending out a diffesent
class of Frogmmme, instead of the present
system of a large number of comparatively
low-power stations ? »

A scheme for * regional stations,” fewer in numbe®
and greater in power than the present stationms. i3
under consideration by the B.B.C. In this conncetion,
It 1s expected that test transmissions will, before long,
be transmitted from a new Daventry station, working

upon about 400 metres; and probably tho resnit of
these tests will largely decide future developments

(Continued on page 46.)

| ONLY FORMO USERS

Quality and Efficiency with

KNOW :

Economy

Single Condensers 7/6
Twin Gang
Triple Gang ... 33/6

Vernier Dials...

Cricklewood Lane,

... 24/6

6/-
Crown Works,

10/6
“ FORMO ™"
Shrouded Transformer

N.W.2

Telephone: 1787 HAMP,

Screens complete with 6

in base W a0
g lit Primary Aerial Coil
250/550 .. ..
H.F. Transformer ..
Reinartz Coil 250/550 . .
Mullard Rodney 250/550
Mullard Nelson 250/550

All types of coils in stock.

Manchester :

J. B. LEVEE,
Hartley Street,
Levenshulme.
475 Heaton Moor.

23,

SAXON GU

‘VALCO MA!

If you wish to make wireless instenments which are unbeatable in price
quality, or efficiency, this is the book you must have. Everythinz abonl
wireless is so clearly -explained that any beginner can make the most
efficient sets obtainable. .

FULL INSTRUCTIONS with CLEAR WIRING DIAGRAMS

are given for making Complete Crystal Sets, Single Valve Sets, One and
Two-Valve Amplifiers, Dnal Amplification 8ets, Two, Three and Four-
Valve Tuned Anode All-Wave Receivers; also the very latest Flve-Valve
Resistance Capacity Receiver. The exact cost of each set is clearly stated,
NO SOLDERING. NO DRILLING, 176 PAGES
NO KNOWLEDGE REQUIRED. POST
The ohapter on testing wireless components is PRIGE 1/3

alone worth the price of the book. , FREE -

SATISFACTION GUARANTEED.
If book Is not approved of. return same post paid within seven days
and your money will be refnnded. s

SAXON RADIO CO. {Dept- 14), SOUTH SHORE, BLACKPOOL

WILL MAKE YOUR BROKEN |
VALVE AS GOOD AS NEW.

ALL TYPES OF VALVES REPAIRED AT MALJF LIST
PRICES (minimum charge 5/-).
Satisfaction Guaranteed or Money Refunded.

An unsolicited testimonial from one of our many satisfied users will
appear each week.’

BRIGHTON, 30/12f{26—Many thanks for . . .
which is working better than whea it was new,—W. W,

Weco, S.P)s and low capacily tybes mnot repairable:
g3 current 015 amps when repaired.

VALCO LTD;, > 5iore rason oo,

WIMBLEDON, S.W.19,

Valve

Minimum D.E.
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GUA

of the foreign article.

Valve sets immediately become available

Please state whether
H.F., Det. or L.F.
type requived. -

For the first
time in the history of valve manufacture a valve of
British quality and efficiency is offered at the price

thousands of
crystal-sct users who had hitherto refrained from using valves
on the score of expense. Thousands more who had longed
[or super-eﬂicicnl long-ranze sets are now
operating multi-valve sets with Voltrons at trifling cost.
THERE'S ONE FOR EVERY STAGE,
Type202. 18—2volt2omp. .. .. .. -5/9
LC2 18—2
. LCA4 35—4

Get ““ Voltrons " from your dealer or direct from— VOLTRON CO,, 169’ City Road, London, E.C.l

VOLTRON

BRITISH

NowR%‘,QYS EED VALVE

VOLTRON GPENS A WIDER MARKET
NOT ON PRICE, BUT ON PERFORMANCE

| l VOLTRON Valves are rapidly claiming
the market which has hitherto been
l l enjoyed by the foreign valve.

The real test of a valve is its performance, and men who
know and appreciate the outstanding superiority of
Voltron Valves do nothesitate to express their satisfaction,
Mr. S Burdes, 10, Chance Street, London, E.2, writes :—

' I am writing you to express my utmost satisfaction [ am
kaving from using one of your Voltron Valves. The valve is
posllwelv non-microphonic, the volume and purity a revelation {
I am using a 30-okm rhegstat, but the umlance is only turned on
half when full signals come through. I thank you for the
production of such an excellent valve,”

equipping and Remcmber ev Voltron valve carries a printed guarantee.

Please send for the technical folder—it is {ree.

DULL EMITTER POWER VALVES,

Type LS2 (P2) 1'8—2 volt .. .. .. 9/
0, .. .. .. 7/6 . P4 3—4 ., .. .. .. 10/9
W ee .. .. 708 . Pé P g b .. 12/

Building the Combine Five ?

WE GUARANTEE YOU GOOD RESULTS.

lF you are buildiag a cet, you can- and Service Departmenls are ready
not do better than avail yoursel to help you.at all hmcs. should you
encounter any small difficulties. Do
not attempt o build a set without
this gunrnnlce of tcchnICQ] assistance,

of .be famous Pilot Service. Under
Ll‘ls s(hemc you are Bbsolu(cly
guarsnteed success, and our Technical

Set of 3 special mterchangeable cmls, 250/550 M., 5[_
with 5-pin bases : . the set

Other Parts required

Ormond S8.L.F. Varlable Condensers, -0005 mid. Frlction Control Model 3
Koyntone Neutralising Condensers, B.M
Varley Anode Reslstances, 100,000 ohns, with ifolders.
Varley Anode Beulsmnce, 600,000 ohms, with uoldcr
Kcystone H.F. Choke.
Pye Telephone Transfor
Gecophone  4-1 L.F. Tr'msforme
Igranic ‘“On and Off ** Switch.
Igranic Pacent Rheostat, 20 ohm
Dubilier Fixed Condensers, 006 m yp
Dubilier Fixed Condenser, 01 rlld T¥IP
Dubiller Fixed Condenser, -0003 m d ype 610
T.0. Fixed Condensers, 1
Dubilier 2 megobhm Grid Leak....
Dubilier -25 megohm Grid Leak,

W.B. Anti- mlcrophonlc Valve H
8peclal Tapped Resistol
Pair Ieto-Bcott Alumlnlum Angle Brackets...
Terminal Strips, 2 x x 47, completé with two Terminals each.
Terminal 8trip, 7 x_§*, complete with Terminal
Coils, Keystone Gonnec’ting Whe Screws,” Nuts, ete.

el

'ro}
HORNNN A NHNOWQU‘OO‘

-

-
GO | O
-

00 | 000 n00wnsRE00n0RCn0000S

Pud Triangle Ebonite Pane!, 26 x 8 x ¥, matted and drilled.
Polished Mahogany Cabinet, with Baseboard 87, deep.....

DEL!VERY Send six penny stamps for
FROM STOCK. the new edition of the
P i S <iflina el o . " Pilot Manual.”  Fully

I et g fllastrated, it contains dc-
a complete tails of many up-to-date
Useful information

kit of com- i .
ponents is ordered, : on usemblmg. soldering
and teslmg slso mcludcd

i Marccal Royalties ¢
:  amountingto12/6d. i
per valve holder are

rayable. THE PILOT MANUAL

PETO-SCOTT CO., LTD.,,

Regd. Office: 77, CITY ROAD, LONDON, E.C.1.

ERANCHES :—62, High Holborn, London, W.C.1, 4, Manchester Street, Liverpool.
4, Bank of England Place, Plymouth, 230, Wood Street, Walthamstow, London, E

—

= P.8. 8181.

4 Relays, Wheatstone Bridges,
TIIOSQHard-tO-Get le'ngs. Micro-Galves, Univ-Shunts, Res.
Boxes, Thermo and Electro-

static Meters, Cell Testers, Capacity Meters, all at low prices. -

The DIX-CNE METER

ia a beautifully finished Moving Coll instrmment of wonderful
precision and  delicacy. Measures microamps to 20 amps,
millivolts to 2,000 volts, and 50 ohms to- 0 e,

INSTRUMENT ONLY 50/-. MULTIPLIERS EAOII 6/6.

“VIOLINA” LOUD SPEAKERS

are elegant furniture, as dolightful as a violin. Model-de-luxe
horniess mahogany cabinct typo for lid of sct or on wall.
quuldahon stock of brand-new original 5-guinca Violinas
fitt 1 d 2, 0%([) ohm Viola rced ré¢producer, 25/-, packing ami
carriage,
HEAR-FASY 'PHONE EARPADS, List Price, 2/- pr.
8ale, 6d. pr. Frec to Blind. Hal-price ln Hospitals.
gl ONI CO. and
othex‘ Leadxn% Makers. M. Cryuml Cabinets, with
’phones, 15/6 he Bargain of {he Year. The R.B.10 1-
Valve and c|vshl Réflex Sets, with Oszam Valve, As new
in Cabinet, with lid, 3 ( Usual pries, £5. A numbcr of 2, 3, 4, 5 aud 6.
Valvo Scts at Barﬁyiﬂn Prices
TEXAS GO SPEAKER with the Golden Voice. 5guinen Model,
bronze, for 30/-, complete with cord.

A thousand olther Barguins in our Spring 4d. Catglogue.

ELECTRADIX RADIOS, 218, Upper Thames St., London, E.C.4,

USE THE TRANSFORMER THAT THE PRESS ACKNOWLEDGE TO BE
‘““BETTER THAN MANY .AT TWIGE ITS PRICE.”

THE SOPRANIST =i sy d®mer

USED WITH SATISFACTION THE WORLD OVER.

The - Cheapest Transformer obtainable to-day for baschoard or panel.
Guaranteed for twelve months. Madc in ratios 5 tor and 3 to 1. Obtain-
able from all feading Dealers or from the Advertisers direct 6/6 post free,

S. KALISKY (ALDGATE) LTD,, 7° ~tpeary mios st.
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[GAMBRELL

Components
For Maximum Efficiency.

COILS. COIL HOLDERS.
NEUTROVERNIA CONDENSERS.
SWITCHES. TRANSFORMERS.

WAVEMETERS. BUZZERS.

Illustrated Booklets m-td Folders

will-be sent Frec on request.
GAMBRELL BROTHERS, LTD,,
78, VICTORIA STREET, LONDON. S.W.l.

WIRELESS. —Capable, trustworthy men

with spare time who wish to substanti-
ally increase income, required where we are
not - fully reprcsentcd Applicants must
have practical knowledge, of installation of Set
and Aecrial, be a houscholder or live with
parents, and be able to give references: state
age-and experience. Address: Dept. 10, General
Radio Company, Limited, Radio House, Regent
Street, London, W.1.

MAHOGANY CABINETS.

Pohshed moulded, hinged lid, 8" baseboard }” polished
tbonite panel and back strips. Many testimonials.
13 x 63, 22/6. 12 x 8, 22/6. 16 x 8, 26/6. 21 x 7.30/-.

(Any size pra ram.) i 4
Also 2 Compartment Model Illustrations on application.

J. H. TOOMEY. 137, Riversdale Rd., Highbury, N,5. Carr, Paid.

Radiodomes

the most handsome and up-
to-date terminal indicators.
Keep terminals tight. Al
wordings. Ask your dealer
for them or write for list to

MONEY HICKS & MILLS -

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 44.)

with the regional scheme.  The new Daventry station
will not, of course, iuterfere in any way with the
“oilung of 5 X X, which is to continue -on 1600
meties

SHARPNESS OF TUNING.

J. D. (Fdinburgh).—‘ What is the real
definition of ‘sharpness of tuning’?”

Sharpness of tuning Is a measure of the rate of
diminution of current in transmitters or receivers,
with detuning of the circuit which is being varied.

If d. is the decrement of the free alternating cur-
rent in the circuit; and d. the decrement of the
exciting E.M.F., then the sharpness of tuning is

arbitrarily defined as
L+ ds

WHEN JAMMING BEGAN.

“Operator” (Tilbury Docks, Essex).—
“When was the first paid wireless message
sent, and who sent it ?

Lord Kelvin sent the first paid wireless message
to hi= friend, Sir George Stokes. . It was handed in on
June 3rd, 1898 when the great scientist was in-
speeting "the ucwlv established Mareoni wireless
station at the Needles, Isle of Wight.

THE 1927 TRINADYNE.

“A Trinapy~e TriniTy” (Forest Gate,
London, E.).—¢ What sort of an H.F. choke
should be used in the 1927 Trinadyne ? It
seems to be an H.F. choke in the theoretical
diagram, but looks like a resistance in the
wiring diagram and photographs.”

As explamed by the author in column 3 (page 1484

“PW. 246), an ordinary anode resistance oi
500,000 ohms is employed for the H.F. choke.

DISTORTION ON LAND LINES.

L. D. E. {Blackheath, London, S.E.3).—¢ Is
there any fitment or gadget on the market
that will help to overcome distortion due to

Popular Wireless, March 5th, 1927.
land-line troubles, when the B.B.C. arc doing
S.B. from distant statlons ¥

So far as we can tmce nothing of the sort is on the
mnrkct As the B.B.C. or P.O. enginecrs always

“ correct ” land-lines before bringing them into use
for simultaneous broadcasting, there is nothing that
can be done by the listencr. Distortion during S.B.
work is more likely to be causcd by the additional

number of controls involved than by defects inherent
in the land-lines.

INTERNATICNAL TIME SIGNALS.

“CrysTAL SET” (Torquay).—‘“At what *imes,
and upon what wave-length are the Inter-
national Time Signals now transmitted from
the Eiffel Tower ? 7

F L now sends out the International Time Signals
on 2,650 metres at the following times: Moining
09.31 to 09.36 G.M.T.: Night, 10.26 to 10.30 G.M. T
{The signals are transmitted by the spark method,
and should easily be reccived at Torquay.)

LOUD-SPEAKER EFFICIENCY.

P. G. (Chakrata, India).—*“Is a loud speaker
an efficient instrument, as regards its ratio of
output to input? I have been told that
L.F. transformers, for instance, give out
nearly all the power that is put into them, but
that loud speakers do not, and therefore are
highly inefficient. Is this true ? »

Yes, it is true that whereas transformers give back
a very large percentage of their power input, all
loud speakers only give a very small output, as
compared with their input. In the transformer
practically all the power reappears, but in the
loud speaker practically all the power is lost.

BEST CONNECTING WIRE.

T. W. T. (Handsworth).—“I am making a
really first-class receiver. for loud-speaker
work upon the locel station and Daventry.
What is the best and most convenient gauge
of wire to usc for the internal connections ? ”

Variations in the actual wire will have but litile
effect upon results, as all that is required in such a
sct is good conductlvit) and the requisite mechanical

(Continued on page 48.)

2, Gray's Inn Road, W.C.r Zd.
and Wimbledon. _Rd._Dn. 716954, each
oo
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The children drink food in
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4

OURNYILLE

Cocoa

\adbdaaadiig See the name ‘ {@dbury * on every piece of chocolate wasbdisadadedid

It has delicious
flavour too
and is
food below
pre-war price

‘Keep fit on Cocoa’

Rsazescansans-REER og

ANYOME
CAN

seamzes

ssncesvesescoenns

FLUSCLDA

cesssssssss

SGRAP YOUR SOLDERING SETS
USE FLUSOLDA—No Mess,

Just a hot iron, a smear of Flusolda, and presto '—tihe cleanest, neatest wireless or domestic soldering is accomplished.

ASK YOUR DEALER FOR A TIN TO-DAY

. and you will see why this new fluid solder is creating a revolution in soldering methods throughout the country.
At the Ideal Homes Exhibition, Stand Nec. 90, Main Gallery Hall,
we are demonstrating Flusolda.

Made by the Transport Supply Co., Ltd., Warrington, Lancs.

no Flux,

13

PER TIN

no Acids, no Troauble

€osemscssEASERECRED

PAY US A VISIT.

PUli..L
OF MSOLDA‘PAME

M SIM
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A FREE BOOK FOR CONSTRUCTORS

is given away with every copy of the

SPECIAL DOUBLE NUMBER
of

“MODERN WIRELESS.”

Don’t miss
Reading About
“The Combine

Five”’—
The Last Word
in

Five Valvers.

i

-— J--u.

( No onc intercsted in wireless should miss securing a copy

‘ of the SpeciaL DouBLE NUMBER of MODERN WIRELESS

(now on sale everywherc), containing unprecedented
value in constructional articles. It also ineludes a 16-page

. Presentation Book fully describing the construction of the
very latest in set design, The ‘* Combine Five.” This receiver
is the outcome of the collaboration of practically all the
leading radio set designers in the country, and each one of
such recognised authorities as

C. P. Allinson, AM.LLR.E.

H. J. Barton-Chapple, Wh. Sch., B.S¢. (Hon}., A.C.G.L,
D.I.C, AMILEE.

J. F. Corrigan, M.S., A.I.C.

G. V. Dowding, Grad.I.E.E.

C. E. Field, B.Sc.

Percy W. Harris, M.I.R.E.

G. P. Kendall, B.Sc.

A, Johnson-Randall.

J. H. T..Roberts, D.Sc., F.Inst.P.

K. D. Rogers,

has specialised on one specific section of the recciver. The

result is a set that embodies everything that is best in
up-to-date radio practice.

Among the many other receivers that are fully deseribed
in the pages of the samc issue of ‘‘ Modern Wireless ™ are
The ‘ Eltin Four,” a compact and cfficient long-distance
loud-speaker receiver ; the Reinartz Three Valver, an easily
controlled and economical set capable of bringing in a large
number of broadcast stations ; the “ Skyscraper *’ amplifier,
a two-valve amplifier for addition to the popular receiver
which appeared in the lgst issue of ‘‘ Modern Wireless,” a
heterodyne wavec-mcter specially designed by Mr. E. J.
Simmonds, M.LR.E., F.R\S.A,, the * Sparrow’ Two, an
easily made and efficient two valver; and an experimental
crystal set that should appeal“to all radio enthusiasts.
Among other special articles are: “ An Hour With H.F.
Transformers,” by Percy W. Harris, M..LR.E,, * Modern
H.F. Practice,”” by C. P, Allinson, AM.L.R.E,, * Simplifying
Wireless Calculations,” by H. J. Barton-Chapple, Wh. Sch.,
B.Sc. (Hons.), A.C.G.1,, DI1.C.,, AMIEE, and “ Zero Beat
Reception,” by Capt. H. J. Round, M.L.E E. (Chief Rescarch
Engincer of the Marconi Co.). “Be sure not to miss this
exceptional number of

MODERN WIRELESS

I
“ 4

- NOW ON SALE.

1/6 .

SPECIAL DOUBLE NUMBER.

'
i
¥

).

:

»

a

4
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'Buy BRITISH!

4
AND EMPLOY

British Labour
DRY .BATTERIES <

4

“Arl. RED"

— IMPROVED —
STANDARD 4}-VOLT

Vv

AbA

A

4
4
4
DOZ. ¢

Carr. Paid in Gt. Britain

4
4
4

Neatly Packed Twelve in a Boz.

SATISFACTION. GUARANTEED.

DELIVERY BY RETURN.

4
4
4
4
4
4
4
4
:
BRILLIANT WHITE LIGHTS. ¢
4
4
4

Send Cash with Order and mention
name of your dealer.

ALL BATTERIES will REACH YOU
in
PERFECT CONDITION
within
48 HOURS OF MANUFACTURE
containing the
MAXIMUM AMOUNT OF ENERGY.

“ALL CLEAR”

— IMPROVED —
4}-VOLT INTERCHANGEABLE
UNITS

for Building H.T. Batteries.

4
4
4
4
4
4
4
4
4
i
4

Plug-in Socket on every Unit!
No Soldering Required.

PRICE (f

PER DOZ.
ALSO * ALL CLEAR' H.T. BATTERIES
GUARANTEED NO CRACKLING!

60 VOLTS 7/« carr. Paid in
100 VOLTS 12/- / Great Britain.
Write for full Price List. - -

Carr. Paid in
Great Britain.

Manufactured Throughout by

Tue GENERAL BATTERY Co.Ln.

47, Campbell Road, LONDON, N.a4.
PO VYV VVVVVVVVVYVVVY]

4
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RADIOTORIAL
QUESTIONS AND ANSWERS

{Continued from page 46.)

strength. Round or sguare-section copper wire of
No. 16 or 18 8.W.G. will be perfectly satisfactory.

ADDRESSES WANTED.,

The following readers have submitted
queries bearing either no address or an in-
sufficient address. Will they please com-
municate with the Query Department, so that
their replies may be despatched :

W. Wyatt. D. W. Lang.
8. C. Stevens. — Coldwell.
F. Bayliss. H. B. Dowell.
H. M. Girling. T. R. Parry.
D. Young. J. S. Laker.
C. V. Preece. M. J. Caton.
R. E. Ward A. E. Hart.
C. A. Parry. C. M. Mansell.
S. Bryant . A. Moore.

G. W. Strugnell.

LOW-LOSS' COILS.

V: R. B. (Dovercourt).—]Is there any appreei-
able advantage in using a low-loss coil for the
aertal tuning in an ordinary crystal set ?

No. The advantages of low-loss construction are

outbalanced by the heavy damping which necessarily
exists in such a cirenit.

AN INEXPENSIVE ONE-VALVER.
J. W. L. (Bedford).—What kind of valve
and what H.'T". and L.T. batteries are necessary

for the *Inexpensive One-valver™ described

in “P.W.” No. 245 ?

Any ordinary receiving. valve may be used for this
set. (See the “P.W.” Valve Guide, “ P.W.” No.
239, and advertisements.) In the advertisements of
any particular make of valve, or upon the case in
which the valve is packed, will be found the maker’s
own recommendations as regards H.T. and L.T. to usc
in order to gct the best results with that paitieular
valve. These instructions should be followed, but
it will be noticed that practically the valves will work
well within wide H.T. limits. The 2-volt class is the
most economical, both as regards first cost and upkeep.»

ELECTRIC SHOCK FROM SNOW.

R. N. E. (Birkenhead).—Arriving home late
one night, I went to tune in my one-valve set
and received a nasty shock from touching
the aerial terminal. A light snow had been
falling. Ts it possible that this was the
cause ? If 80, how can I Yrevent it ocenrring
again, as I should not like my wife, who
frequently uscs the set, to have a similar
surprise ?

It is quite possible for a charge to accumulate
upon an acrial due to snowflakes, if the aerial is not
directly connezted to earth. Evidently you werc
using a condensecr-in scries with your aerial coll, and
the snowflakes were electrified, so each onc that
touched the aerial imparted a slight charge to it.
Had the condenser-not been there these charges
would have leaked away to earth, but as it was, no
path was provideéd for the charge until you touched
the aerial tcrminal, and so *‘ earthed ” thc aerial
through your body.

. You should arrange an earthing swltch outside
the house, so that in future electric charges are
conducted straight to carth when the set is not in use.

BETTER RESULTS WITH EARTH LEAD
DISCONNECTED.

‘““A New Reaper” (Atherton, Lancs).—
I am using a one-valve sct, made up from the
“P.W " 6d. Blue Print No. 1, and although I
can hear 2 Z Y all right, I find it is much louder
if I take oft my earth lead. Why ?

Your trouble is due to mistuning. If you have a
very long aerial, try the effect of shortening it, ot clse
use a smaller tuning coil in the aerial coil holder.
If you are using the set in the ‘* Parallel ”’ position
change it over to * Series,” as instructed upon the
blue print. - If your-eavth-lead is a long one; wandering
round the house before it reaches the earth-connection,
try to shorten it by using a ncarby earth, such as a
water-pipe. .

From your letter we judge that the earth connection
is a very poor one, anrl probably results will be twice
as good if you ean improve it. If you have a small
fixed condenser on hand, of the order of ‘0001 or
Jereabouts. try foining this in serics with the aerial.
Any one of these suggestions should effect a marked
improvement,

Popular Wireless, March 5th, 1927.
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THE HEAD
DOES NOT
COME OFF

Engraved Button fixed
rigidly to stem.

> VT T T vV

-

~r

Bakelite Insulated
.Head rotating about
the button.

[ransverse slot with
clamping nut, elimina-
ting soldering.

P e oo

The Belling-Lee Ter-
minal made wih 28
different engravings.

Standard Model (Bake:
lite-insulated) (Tybe B)

9d. each.
}  Patent No. 248921. Popular Model (non-

s e

Regd. Design insulated) (Type M) :
No. 715424. 6d. each. {
Illustrated Catalogue free on request. 4

If you cannot get these at your dealer’s, send |

your ordertous enclosing his name and address. |

'BELLING-LEE
. TERMINALS

Belling & Lee, Ltd., Queensuuy Works, Ponders End, Middicsex

Inches Inches
o L 8% 5ih
7x 6,1/3 9% 6,1/7
8x 6,1/4 11X 8,2/3
10x 8,21 12X 8,2/8
10 9,2/4 12% 9,2/10
12 % 10, 3/ lax | }.‘:;/p

2 T . thy
1 x 12,4 an; e

Money back guarantee that'each and all Pane's are
free from surface leakage. Megger test Infinity.

Callers cut any size. Quotations by post, or 'phone Clerken-
well 7853, Samples and prices post free to the Trade.

CROXSONIA CO., 10, South St., MOORGATE, E.C.2

T.W.THOMPSON & GD.

Electrical and Mechanical Engineers,
39 & 43, London St., Greenwich, S,E,10

Telephone: Greenwich 1259.

$5 volt 20 amp. Crompton Dynamo, 4 pole, shunt
wound, ring oll bearlngs, complete with pulley, £8
$5 volt 15 amp. Crompton Dynamo, 4 pole.
shunt wound, ring ofi bearings, {/10.

40 volt 20 amp. Crompton Dynamo, 4 pole,
shunt wound, ring oiling, as new, £8/10.

30 volt 10 amp. C.A.V. Dynamo, shunt wound,
ball bearings, 4 pole, £5.
25 volt 8 amp, C.A.V. Dynamo, shunt wound, 4
pole, ball bearing, £4. .

50 volt 5 amp. Crompton Dynamo, shunt woutd,
ring 6iling, £4.

110 volt 10 t\mp:e Crompton Dynamo, shunt

65 volt 25

wound, ring oiling,
E pole,
shunt wound, ring oil bearings, complete with pulley,

amp. Crompton Dynamo, 4 polo,

£7/10.

110 volt 20 amp. Verity Dynamo, 4 pale, shunt
wound, ring oiling, equal to new, £10.

110 volt 15 amp. Siemens Dynamo, shunt wound,
ring oiling, as new, b

‘110 volt 30 amp” Lundell Dynamo, shunt wound,
ring ofling, as new, £12.

Large Stock of Starters, Shunt Regulators,
etc., from 10s. each.

Special Line of Ex.-Government Battery-
Charging Resistances (variable} from } amp. 19
6 amps.,; 110 volts and 220 volts dic., £1 cath. Cost £7.

Large variety of all machines In stock. Please write
enquiries.

T. W. THOMPSON & CO.,
39-43, London St.; Greenwich, S.E,10
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SETs OF GomPORNENT PARTS

ALL- WAVE VA
Feb. 19,

Phone Plug, Varley H.F.

Ig. Pac. 3C-ohm B.B. Rheostat
0003, -0001 Pixed, 4-mog.
Holder 8

Above tLot, -

REINARTZ. AW,

LY
'27. Two 4~ Tliome Dials, 2 -0003 8q. Law
Low Loss Variable Condensers,

Igranic 3-Spring Jack,
Choke, Lotus Valve Holdcl,
3 Coil B.B. Sockots,

rid Leak, Dumetohm

Engraved '{'erminals, Tinned Gopper Wire.
0!

-Wave Qoils, 10/-.

M.C. “ THREE, ‘4. W,
Feb. §, *27. 2 -0005 Van-
able Condensers, Geared or
with 8.M. Dials, at 16/-;
2 .004 and_1 +001 Fixed
Dubllier at 3/-, 9/-; T.0.0,
:0003, with & 2-meg. Gnd
Leak, 4/10; :0001 Ormond
Reaction Condenser, 4/-: 3
Lotus Valve Holders, 7/6;
1 V'urley H.F. Choke, 9/6:
T.H. Transfonmer, 2.1
(L F.) 3 Resistors,
3/9; p] Specnl th nndy

for use, 4/-: 1 llmg Lee
Termin'dn 4[2 Telmlnal
Strip, - drilled, 1/-: Pusb-
Pull, Benjamin, 1I3. The
above lot sent, post free,
£4/4/0.

M.C. THREE. Aerial &
Transformer Coils wound

on Paxolln Formers, ready
for use, 4[- pair. Post 6d.
oxtra. Made by Wearite.

RADIAX.
Monotune ’Pranslormor with
rcnction Ditto,

a30 ﬁ é QP“]

USE .THE RADIAX
COIL DESIGNED FOR
THE C.A.R. CIRCUIT.
Get the Monotune 3 Con-
struction Envelope, contain-
ing the most complete and
explicit assembly instruc-
tions ever published. The
set on test gave 60 stations

4 on Loud Speaker. It
has onre tuning condenser
and two L.F. Stages—Real

Power and Range combined
in o 3.Valve Set. Jts design
and appearance are beauti-
ful, and it is in every way
at least a year ahead of any-
thing previously published.
Constructlon‘ I‘;nva ope, 2/7
pos

HIGH EFFICIENCY
COILS AND TRANS-
FORMERS.

All wound exactly to de-
signer's specification, with
27/42 wire, and complete
gith Ebonite Supports and

aRe

RE
EVERYMANS THREE.—
Aerial Coil, 15/-.
lmmel. 1 .

30/-.

FOUB —Aerial COIl
Transformer, 15/,
R{lele Sct, 28/-.

ANS FOUR (2 range).—
14/-. Trans-
-. Complete Set
WIRELESS WORLD
E.—Aerial Coil, . 1216

Transformer, 15/6.
2nd {Detector) Transformer,
16/6. Complete Set 42j-.

LEWCO0S, BOWYER - LOWE,
MAGNUM S8CREENED COILS.

AT LIST PRICES.

GAMBRELL L.F.
TRANSFORMERS.

8t. PIRI!?]% 3itod S
age atio 0
Stage 2, Ratio 5 to 1 25/6

NEUTROVERNIA
CONDENSERS
(Latest Model) for Panet or
Baseboard Mounting, 5/6.
GAMBRELL CENTRE-
TAPPED COILS.
These are universal coils,
their use not bein
limited to centre-tappe

circuits.
S'l‘ANDAR(I})OI GAMBRELL

a/2 4/10, a 4/10 A 5/-,
5/3, B 5/6, C 5/9, D
6/3. Bl 6/9, /9, F 8/6,
@ 10/-. Centre tapped coils,

xtra
GAMBPREI.L CENTRE-

B.B.C.

“TUNEW,
LOSS COILS (Tandco
Patent). Accurately ocali-
brated.StandardisedPolarity
25, 35, 50, 75, 1/6 each.
30, 40, 60, 100, 1/8 each!
150, 2/3 (5XX 175, 2/6).
200, 2/9. 250, 3/3. 300,

3,
_Pos.t extra (5/- worth free).

TWO VALVE LODGE ¢ N,¥
1 variable Con., 3-plate, .00005
mfd.; 1 Special L.F. Trans-
lormer, 2 Single Coil Holders ;
1 Rheostat; 1 Fixed Conden.
ser, .0001; 1 variable Grid
Leak; 2 Coils, 150—45/60,
Componenta, inciuding Bilver-
town L.F, as specified, 35/-;
post, 1/-

Panelsand Cabinets stocked.

'*P.W."" Blue Print No.25.
2.VALVE REINARTZ

T. & L.F.
2 B.B, Coil Holders, -0003
Fixed and Grid Leak, 2
A.M, Valve Holders, 1 Var-
ley H.F. OChoke, L.F.
Tra.nsformel {Igranic 1st
,+005 and -001 Fixed,

-0005 and
10003 Variable Condensers,
Wire, Secrews, and Trans.
fers, 1 pr, Augle Brackets.
"LOT SENT POST FREE
FOR 55/6.

RADIO ror tus MILLION
Mullard Rocclv&m).

All parts in Stock.’
Set of 4 Blue Prints,
with Book of Instructions,
Free to customers,
PARTS FOR NELSON
P.M. (a.s speclﬁed by

T).
4 AM. Valve Holders, 2
Coil Holders, Variable Con-
densers, -2 -0005, 1 -0003
S.L.F., with 4" Dial, Gam-
brell Neutrovcmia Mullard
10,000-0] Amde and
Clips, ull F,\x Condensers
and Lo: ulrlrd Evercst
100, 000 and Stand, R.L or

Varley Choke, Wity
Transformer, . e B
Switel, PFil. Rheo., Split

Primary H.F. Transformers
llong and short wave,
pin base), 2 Aerfal Coils,
and Gambrell B, & E.
(seﬁondnry) centre tapped

INCLUSIVE PRICE,
£6/10/0. Carriage 2/-.
If with slow motion Dials,
3/6 extra.
Component Parts for
FRANKLIN P.M. (all
as _specified).
INCLUSIVsn PRICE,

PARTS IN STOCK FOR THE
ELSTREE S8IX, BOLODYNE,
MEWPLEX,

RADIANO THREE

Slow Motion Dials:

Screws,

COMPONENTS (including

ete.

THE ABOVE AS SPECIPIED
SENT POST FREE FOR £4 6 6.
CAN ALSO SUPPLY WITH
SLIGHTLY LESS EXPENSIVE

CAV

Transformer Morthesumof 75/~

CABINETS. Large stocks of
really useful Cabinets kept

‘¢ Ptlot Kilograd,'* 4/3.
Bulton 4/11. "Anmrlcm o
4/-. Post 6d. cach

CRYSTAL and ONE VALVE

e vocons

AMPLIFIER (L.F.), in hand-
(Wtr;‘l‘::fhc‘onslruclor. some;é;lduh;d cabinet, tested for SILF. CONDENSHES
, use, ost_1/6, (With D.E.
All parts as specified with}] valve, 30/-). Or Complete Set,
Terminals. valve, H.T., L.T., units, aerlal
2 Ormond 8.L. Varln- Equipment, 5XX coil, 45/11.
29[6 Post 2/-. Exlraordiuuy Offer,
3 0011 Bockets. 5/3 | ASTOUNDING | 2-Valve Am-
(glgs - 3%305 Lg:g e VALUE in L.F.| plifler, 25/11.
3 Bcnmmm gValve ] | Aoeiticrsiing orBUOMPUET £
Holder 873 | palisned box, | BE: “a"i”i-'
0X, L T. anu o 1y
S ] “iissistors & P xs/u.l Units, 44/6.
on - Oﬂ 176 Carriage 1/6. | Carriage 2/—.
Gecophone ST s s ALL CIRCULTS, FARTS. SOILS |With handsome
Biandesindstipe i ¥ 17/6 | EEADPHONES, all 4,000 obme. [4 | TRIOLITE 79 /@
Engraved Strip, with N. and K. Standard Pattern, [413] 81G EDOD .
zTﬁr?h};‘tls &i Nlmi 3/6 |11 ll;.;:t' N. h‘tnd ﬁ/ﬁoﬂgi%e By Post 7/11.
. L. Terminals for new ghtweight,
Gl"‘routP‘Pa.l‘xel..... HS Dr, Nesper, 10/6 n;:d 12{&“1. LOW LOSS SQUARE LA:‘
ross Pincit-onSpad « . { Telefunk d ble genuine This waxiable
uantity Rubber Flex 6d. {(20/- model), 14/11. Brunet, condem”l inll
LOT SENT POST 11/9, 12/11, 14/6, 3 models. slmply  mar-
FREE - £4/15/0. ;:Hillcssor{ (Continental) E.V., T
EDISWAN R.C. THREESQME | /11 Peir” (Postod) It camnot be
Set of Parts : lr:rm_m Fufﬁnmo&ss.z ] equalled in
i rowa's  Featherweight, F 4 i lity.
18% uz'fln (e:ag, mPa' lal/‘-r-a-lvea' Brown's A Type (Reed), 30/ price or quaslity.
Lotus V.. at #/8: 3 ‘Fii | B-T-H. 15~ Bterling, 20/- -gggg e e 4/11 sach
Rheostats at 2/8; 9.v. Grd | VALVES.—Cosmos 8.P. 18, Red|" B post .. 8/11.
e o ml;gﬂ-(‘:mcl:‘:; ey A uiew Blue Svot. | with VERKIER. 1/- extra,
:/311:19 1;!1; lo&}tgoqtb (ree: Osram, M';re;nl, Coss':r. B{lgh{
L Fith: chea, D.E. r, 8/-, -
(but good) rheastats, vnll\)'eol: 18/8, ‘12n2/6. 0;19/0. 3/0/—. ‘é2.
holder and 2-way. The abova Mullard BM 1, 2, 3, 4, 5, 6,
ot IR, ORNMOND ~
“AW, . BALLOT T&%‘““” ooQUARE LAV FOW A0S o
By J. H.Reyner, A . o 4 St
3 each less no vernier); Fricdon
e R s, | Geared, .0008, 151 .0003,1 THIS MAGNIFICEN
1 0005 S.L.F. Variable| Lo brevmancy }ﬂﬁm%ﬁﬁ‘;‘ 2-VALVE SET
Ctmdcnser(Olmond). 1 8low| 0005, 20/-; -00035, 19/6.|D. rlaml L.F.] :sdlhown, in
Motion Dial; 1 Vornier Con- | 3L.F,, .0003, 12/-; .00025,|Handsome merican  Type
denser, vanol mountln%(Or- i1/~ 5Q. LAW LOW-LOSS. [Cabinet, 12 by 8 Panel,
mond); Filament Rheo-{ DUAL, .0005, for Elstree 8ix,{ ALL PARTS ENCLOJED.
stat, 15 ohms (Igranic); 18/- each. Ormond Friction Complete with 2 Dull Emitter
1 Twoupole Change-over| pja) 10/, Filament Rheostats, [Valves, Tandoo latest Colls,
Gl e psrs (| e st} § e skt 5 Bt
H -1 3, ol -WAY 8,
0"1, s““ﬁher(vl:‘l’pgam‘;l)_anf efs. L.F. Shrouded, latestohm 'Phones, OR Lisscnola,|.
formiers (C.A.V. All Pur.| @09k 150 ) 0% Lona T 204~ 19146
ose); 2  Valve Holders GANG Dual 0005, e ;
Henjamin  or tuso) | ommonp, Fith w1 .. 32/~ cq.r“'lnm:m‘an:qucal:i’i 5/'
Vaive Holder, with :0003| CYLDON, no dial .. So/-|00rria® £
Fnd condenser and 2-meg. Triple .0005. PETO-SCOTT COPEX
k (Benjamin}; 2 Fixed| ORMOND, with dia] .. 40/~{** POPULAR MODEL "
!esiston:rs to, suilt valvos f(}lxz‘ngl}{} no ::Illall .. 70/~ COPP“' COB“ Screen
rme Jones) ; 00 A no_dia .. 75— ase.
Fixed Condenser Dubxhex BOWYER'-LO 70,_ This screcn and base fsi
F { 5 \k3 L 70 L made 1 high-grade
Torminalp, marked. Sorial {)%%asm’mguc'rmcnxoggms copper——th best, metai for
S L8 1 Termimal| 0 g0, o, 0 g0, Ba:|screening cols. | Terminals
TR L E o e e 3-; 75, 3/3; 100, 38, t I

800, 4/9; 400, 5/8; 500, 7/-
750 9/8; 1,250, 14/-; 1500

ALL PARTY STOCKED,

RESISTON PANELS.
RADIO MICRO

ST:. VALVES

manner that it is impossible;
to '‘short‘’ them_ when
replacing screen. Perfect,
electrical and self-cleaning
contact. Screem and jnter-
changeable 6-pin base, 9 6.
{Patent No. 259459)

Keystone Neutralising| 3

and

Balancing Condensers,

K. RAYMOND

<+ 9.15 to 7.45

HOURS
SATURDAY
SUNDAY

9 to 8.45
i1l to X

Back of Daly’s Theatre.

Nearest Tube, Leicester Sguare.

‘Phone: Gerrard 4637.

CALLER'S COLUMA

NOT SENT BY POST.

EBONITE GRADE A, Btock
shes,(i\aand7x5 1/3;
§,1/6; 0x6,1/8: {0'x8,

2/9 12 x 0 2/8; 12 x 8, §/8;
2 x 9, 4/- x 7, 4/6. ALSO
UT TO- " BIZE * while you

wait at §d. per sq. lnch 8/16th;
and #d. &q. in for } in.
g&eclnl cheap panels for Crystal

9,
H,T. BATTERIES. AN kinds
of rubbich on the market, eo
buy here where dnly guaranteed
and reputablo makes sold. Adico,
Polo (higheat test awardas),
80-v., 6/11; 100-v., 12/11. Dr.
Nesper (the name 18 enough).
80-v.,, 7/11;  100-v., 13/11.
For those that want a cheaper
but still reliable, H.T., try the
“ K.R  60-v., 5/11; 100-v.,
10/11. Ever-ready, Siemen's
stocked B.T.H. 1-5, &/~ Adico,
" 1/9. Columbja, 2/3. Hellesen
2/8. Hellesen 4} volts Buper
L.T., 10/8 (and worth itl).
H.T. 66-v., 12/6; 99-v., 21/~
Flash lamp, 4.5,
Adico, 4/68 doz., 6d, British
b/ doz. ; Dr, Nesper. 4/8 doz.
CABINETS. — American type,
solid polished hinged lid and
baseboard. 8in. x 8in. x 7in,
deep, 8/11; 10in.x8in. x8in,,
'8/11; ‘12hu x 8in. x 8in.
10/8 and 12/6; l4in. x 7in.,
13/6; 18in. x 8in., 18
Any 8lzz made to order ln
a few daya.
HEADPHONE CORDS. Good
gnllﬁy,ua jﬂ,4 J.oud%penker
a7 Do
read e LR
D con. STANDS,
9-way, 2/3, 2/6, 2/11 np,
3-way, grand value, 1
Back of pancl from 2/11. All
ebonite and best quality. Only
needs seeing. Penton, Newey
G.E.C. Lotus, Polar stocked.
AERIALS.—100 f¢. 7/22 Hard
drawn, 1/11. Extra heavy,
2/2. Phosphor 49 strands, 1
Electron stocked. 8pecial
INDOOR Aerlals, phosphor,
with ebonite separators and
rubber ringe (12 ft. x 8 sirands),
total 100(t., 4/6. O.V., 2/6.
Rubber Lead in, highest qmmy.
10 yds, 1/-; 10 yds, 1/3;
10 yds,, 1/8. F.xtr'l heavy, 2
and 3d. yd. R, & B. Twin Flex
(best), ¢ yds., 10d.; 12 yds,
1/6; 36 yds., 4/-, Ina. Hookn,
3 for 1id. FEgg Insulators, 2
tor 13d, Tns. Staples, 4 o 1d.,
garth Tubes, pper, exira
Climax, 5/~ {(also
t 2/8).

-\

JWITCHRES. — On porcelain
DPDT. 1/3; SPDT, 104d,
3uperior arti cles. Nh:kcl Panel.
Ebonite handle. DPDT 1/8,
3PDT, 1/-. Push nnd Pull,
3id and 1/- All Lissens stocked.
FERMINALS, Fte, — Nickel

formers, 2-1 or 4-1, 17/63
Igranic Preset Resistor. 6,
10 30 ohms, 1/6. Rodney

3 M1gnehc Reaction

ELSTREEFLEX, | or made to order. Solid oak. Board mounting, 5/-. Panei| V.0., 'Phoue, Pillar, 1/~ doz.;
1927 FIVE AND ALL T Glass finish. American type, (Guamnteedgenulne) mounting, 6/ Balancing| 3 for 4d Brass do., 10d. doz.;
CHIEF CIRCUITS hinged lid, baseboard. 3.5-v. .06-a.; .. B/11{with 2 sets of fixed vanes,} 1d. “each. Nmkel;l'alve Iéf;.
Solodyne Components| 8" x 6f x 7'tdeen.....8I11 18-v. . g-&, g 1 A 5131/% g ‘12561%“ 9;-01; 1“’- &;‘ldﬂ_.
0V, Jd=8., wer .. *
e bt Ve tues IO'X(BB’yxp%S' Ueot 8121 Baw. om o 3/e|VARLEY BI-DUPLEX( g, . doz. Ormond Nuts,
Less Panel, Cabinet, Valves D...... / g S . o a Washers, 12 o 1d.
LITZEN WIRE Is the| o, y post, 10/3), 1.8-v. .2-a. . 10/, WIRE-WOUND TAPPED e fria Roa 34, it. "only
best for Tuning Coils, Vario-| 12 x(g e utdieg 710/6| “Post 1/ each per~valve. RESISTANCES. ERaRt Mot = oold  Micil.— Sore
meters, and H.F. Trans:|yq, '3 POF /)~ /g| WEBT END DEPOT FOR I 3pades, 2 for 1id, Fins do.
formers, Each, jndividual (By post 14,) “MAGNUM”  (Burne-Jones){13,000 ohg\so 4 Tappings. | Ve bins, 2 a 1d.
strand is silk-covered with] 16” x 87.. SEE K. RAYMOND'S NAME ml(;z Vl::lo %n— >ERMANENT DETECTORS —
an overall covering of silk | ™% Yy io i) | ON PREMIBES. THIS WILLIDRER, Witewound Anodef Liberty, 8/6. Red Dismond G
gg s 546 2 60 e '1(3‘,6 SPECTAL 21" x 7" x 947 base-{ ABSURE YOU GETTING THE|Resistances aré made in al topper), 2/- Lion Mlcro, latest
yds-alal yds, 14/6. 1) 2rd for 4-valve sets.. .25/- GOODS I ADVERTISE. comp!ebe range of sizes| cannol equalled, © 2/6,
NEUTRALISING Carr. 2/6. PLEASE ASK: I8 THIS|lup to 500,000 ohms,] Brownie, § Enclosed Kay
CONDE_,,NSBRS " o RAYMOND’S 7 prices from 4/- to 16/-.| Ray, 1/~ {/a Service Micro-
Poto-Scott, 5/-, 8/3, 7/6. (AGNUM. L.F.TRANSFORMERS.|The Varley Multicellular| metcr, with crystal, 2/9, Burn-
Osmond, 4/-. Bowyer-Lowe, | Neutralising Condenser, 5/-.| Ferranti A.F.3,25/-;A.F.4, |H.F. Choke, complete. 9/6.| dept 4/-, Mic Met, 4/6. -
7/-. Magnum, 5,-. Service; | Singie Coil Mount on Base.| 17 6 ; Eurcka Qoncert, 25/- The Varley Multi-cellular] gEp & BLAGK Wander Plugs,
]2!I .t?lg (31‘_!;1%1];33)&0103(/’9 1/%- Am‘uodlc H.F., 10/-. 2nd Stage, 21/-; Baby 1st|H.F. Choke for eircuita of| 24 and 3d. pr. Spades, 3d. or.
o d i S (TR LI "Trans-| o7 2nd. 15/-: Reflox, 15/-:]the Spit Coll typo, com-| pios, 23, pr. Plug. & Bocket,
CREENED COILS, Et ormers, 7/- eac! Formo shrouded, 10/6;[plete, 12/6 3d. ~ Clix Wander Plug, 2d.
S ) 216 MAGNUM Success (Black),21/-; Royai| COLVERN COILS, | [granic, 34.
COLVERN R.P. TYPE RAZOR-SHAR®P 20/. :0rmond newest model. |IRASES and SCREENS. | COIL PLUGS. — Ebonite on
FORMER WAVEMETER. 15/6; Wates’ Supra, 10/6 ilpyNgTON SCREENED COILS.| Bare, 8jd., 7jd. Lotus 8d.
Diameter 2§ Helght 2} |, described by Mr. J Croix 5-1, 3-1. 4/6; Mar-l o p’a™" J0li 1™ Goit ~ 5/6.§ Burne~Jones, 1/9. Low Loss,
Broadeast with Base .. 5/ | eyner in Eavolope, [ coni ‘ Ideal,”* all stages. gopi“primary H.F. Trans. 81d. Panel, 6jd. Various
P i, o with Base. Eﬁg No. 14. Coﬁxplett‘a set of %‘;’,é' ea;l;é.c-é.-“lgsreuf’/-z. rgrmer. with reaction. 7/6.| stocked.
i ver- » a
e only Binin Ribs :;' Fn|gnlsi§0in2d“gé)nﬁgm§gel: g:”e: stages, 25/6; Ideal Jumor gﬁéu'g'x'rxj' 'Il:fib.ovla!em:g’tz. CALL HERE P&?}O’ﬁ%ﬁ%
“4j6]The ms(:’umentdlea“sdg wired !]ia‘?o. 2RE‘/I 25/-; 1|7 /g 11’__ *igeiken andi6 Bgislgaglm,muﬂ ORRIeE,
and teste 2 - pin - Finston ¢
S !;.%'}1%?' Colls “an_be suppiied as| World’s Mast Wonderful | Manodial Colier. 9/ aon. S ARG,
" % |follows: No. 1 Coil, 180- Crystal Base, 1/6. All British Six,§ 95K T h
Diameter, 23 Helxht:’: 600 metres, 10/-: No. 2 Ty 10/ ‘each “B.B.C. 14/¢|DUBILIER, McMICHAEL,
Former with Base 6/- Coil, 600-2,000 ' metres, “WYRAY " /6 e % -B.C., SUCCESS, BEARD & FITCH,
10/°; 3-Pin’ Coil Mount,{ The Cryshl with the Power of BOWYER - LOWE, LEWCOS,
with brackets, 4/-. a Valve, SPEGIALS IGRANIC, EUREKA, ORMOND,
PRICES OF WOUND . UTILITY, FORMO, EDISON-
H.F. TRANSFORMERS EIGHT COILS IN ONE BLUE SPOT MULTI-|.00005 Vernicr lor Lodge} BELL, FERRANTI, BRI,
B.B.0. Waveband. ...9/6 YNE. All-wave wave-lengths cover 160 to 4, 300 N Circuit, 3/11; Formo| poLAR, NEWEY; P. & M.
Long Waveband... metrcs For use with either valve or crystal sets, as|Twin Qang, with 47 Dial,l maGNUM HAVE THE
prim'\ry or secondary or reaction coil. Its selectivity |24/6; Ditto, Triple Gang, y
+} GOODS ! CALL AND BEE US.
no dead-end efects, coils not in usc shorted|33/6: Formo Plugs, 1/6. ALL LINES IN DEMAND
Reinartz Coil... nnd entirely out of the cireuit. Price 13/6. All Jacks stocked., All Mul STOCEED. SPECIAL TERMY
lard compongnts. Mclfichacl} RADIO OLUBS, GENUINE EX.
new hoke, 9f«; 3 3
PERIMENTERS. BE SURR
27 & 283, L|$LE S I REEI et e O c°" lands.i ¥oU ARE AT RAYMOND'S
12/6 Cosmos H F Choke 3
LEICESTER SQUARE, W.G.2 5743° SR L Trahs [FLEASE MAKE our YOUR

LIST FOR ORDERS OVER 20/-
TF REQUIRING COMPONENT
PARTS. FOR ANY SET AND
'WE WILL GIVE YOU A FIXED

céil'nﬁc 9/6

INCLUSIVE PRICE.
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3 Junior
., RHEOSTAT
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Sales
now ovey
%)
MILLION

Study the life of your valves
and fit only the components
that will function properly.
In the * Peerless” Junior
Rbheostatare found features
which make it exceedingly
popular—its sales figures
are now well over the half
million. This Rheostat has
an OFF position provided,
while dgfinite stops make
short circuit impossible.
The resistance element is
immune from damage. Will
safely carry current of two

26

From all dealers or direct

"The Bedford
Eleckrical gladio (o ltd

22, Campbell Road, Bedford.

5e

Complete with
nickelled dial and one
Lole fixing. Three
types. Size, 13" dia. 4*
high,6, 15 or30ohms.
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{ CORRESPONDENCE. {
4 Letters from readers discussing interesting §
and topical wireless events, or recording un-
§ usual experiences, are always welcomed ; i
> 4

D el 3

-4

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 our correspondents, and we
cannot accept any responsibility for informa-
tion given.—Editor.

DX ON A TWO-VALVER.
The Editor, POPULAR WIRELESS.

Dear Sir,~—I think it might interest some of your
readers to learn that, using a two-valve Reinartz,
0-V-1, I have logged exactly 100 telephony stations
in the past fortnight, including WJY, WY G,
CKCL, WBG, KDK A, Moscow, Plvmouth,
Prague (on loud speaker), ete. I think this must
be very ncarly a record. I wonder if any of your
readers could beat it. The set itself is a two-valve
version of the set described in ** Wireless ** as ‘“ 30-
3,000 on a 3-valve set.”” Only very best components
have been used, with a large and high aerial and a
good carth. I have previously tested alinost every
type of set, inclnding a 7-valve Super Het., but for
sheer DX this set wing. Incidentally, it carries two
more L.F.s (transformer coupled, 0-V-3), with
which it seems to get almost anywhere on the loud
speaker. It cuts out Manchester at 13 miles, and
gets London or Hamburg, only 10 miles different,
In conclusion I am nost gatisfied, and may I take
i3 opporvanicy €6 wish your new “ Combine ™ the
best of luck.

Yours sineerely, 5
JouN H: FELL.
“ Hazelmere, Knutsford, Cheshire. ™
WET H.T. BATTERIES.
The Editor, POPULAR WIRELESS,

Dear Sir,—We are much interested in the very
practical article in “ P.W.” on wet H.T. batteries.
As actual manufacturers of this tvpe of battery, we
would like to give you some of our experience
regarding them.

We find it more satisfactory to paint the jars
and connections with a non-metallic paint. as parafia
wax tends to crack after a time, allowing “ creeping ”
of the salts.

Your correspondent suggests having a tight-
fitting Iid to preévent evaporation. We would remind
him that a small quantity of ammonia gas is liberated
fromn the solution. Although this is not sufficient
to become unpleasant, there is always.the likelihood
of this attacking the lid, unless sufficient ventilation
is provided.

We find a strength of solution of 4 to 6 oz. of
sal ammoniac per gallon of water to be the most

satisfactory.
. Yours faithfully,
THE ““ TROMBA  ELECTRICAL CO.
17, White Hart Lane, PRICE.)
Totterzham, London, N.17.

AN INTERESTING EXPERIMENT.
The Editor, POPULAR WIRELESS.

Dear Sir,—It was with great pleasure and interest
that I read your article in the Christmas number
of “ P.W.” on “ Radio Hints for Christmas Parties.”
Now this is how I carried it out.

My wireless receiver is a five-valver, available as
1-v-1, 2-v-1 1-v-2, and 2-v-2 all on onc panel.
I have no spare L.F. amplifler. and only onc loud
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OUD SPEAKER BARGAIN.

F

Loud-Speaker Set is the finest
wireless value ever offered.

It gives a volume and quality of tone unattained
by any instrument of a similar price andis the
essence of simplicity. Fitted with coils covering
all the British wave-lengths, including Daventry.
THE CABINET s of beautifully polished Onk, &
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, &c.; B.T.
Battery, 2-volt accumulator and cocmpigie Aerial
Outfit, KOUD SPEAYIR 5! exclusive design

itk Snique magnetic system and

ilmproved mica diaphragm. Price £7:17:6

TERMS : Our Bargain of
Price 18 for deferred pay- proved
ments. Send 10/6 now, & efficiency

complete purchase in 14
monthly payments of 10/6
It you wish to pay cash, &
per cent discount isallowed
Catalogue Post Free.
Up-to-date Crystal & Valve
sets at keenest prices.

J. G. Graves Ltd. Sheffield

Fullest ﬁ
Approval
ﬁ/ \ \
j@@ ‘ Y
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~—~LECLANCHE POROUS POTS.—

Genuine miniature porous pots for Wet H.T. to
fit 21 X 13 Jar, registering 1-4 volts; 3/- per doz.
Non-tonductive Glass Jars, 1/= doz., Waxed, 1/3
per doz. Sacs 1/6 doz. Zincs 1/- doz. Send 13d.
stamp for Price List and Instructions.
Carriage and Packing extra.
Trade Inquiries :

THE ETON GLASS BATTERY CO.,
(Dept. P), 46, St. Mary's Road, E.10.

HEADPHONES 3/© ONLY

We have only 400 pairs of these ’phones left; they
are ALL BRITISH manufacture, light alominium
headbands, 4,000 ohms, 7 fect cords,” and were
made speclally for broadcast reception. Every pair
brand new and tested before despateh. These are
to be cleared at the exceptionally low prico of 3/
post paid. Write now and secure your pair, as this
offer cannot be repeated.

C. WILDE, WIRELESS DEALER,
WILLESBOROUGH,ASHFORD,KENT.
Write for particulars of the Ranger Two 2-valve
wireless set, at £6 15s. 0d. complele.

=V ALVES, BATTERIES seeeeery
RADIO MIORO D.E., 3-v. :06, 8/6. RADIO MICR
BIVOLT, 2. 2] 7/6 FRELAT Type K. 2-v. -3

amp, each. .
Power, 3-v. -1 amp, 7/96 each. HIGH TENSION
BATTERIES, 60-v., guaranteed 3 months, 3.volt
tapping, 7/- each.
ALL G S T POST FREE.
TRADE INQUIRIES - INVITED. WRITE FOR
TRADFE LISTS

W. SEGAL, 53, Russell St., London, E.1.

SERIALN® |LO2

speaker ; 80, in convenient places on the pancl, T
mounted a D.P.D.T. switch and two terminals,
and wired up as per diagram above,

Then, with the aid of one dry cell and the micro-
hone of an ordinary house tclephone which I had
y me, I was able ta carry out a ' lacal broadcast ™

stunt with the greatest success. But the best of it
is that I can break into any programme or announce-
ment at any moment, have my fun, and then back
to wircless proper, by just throwing over this switch.
Only a little imagination is required to sce what fun
may be had when friends are visiting, not only at
Christmas-time, but all the year round.
Yours faithfully

= JaMES H. GREGORY,
= 2, New Sfreet, Matlock.

CABINETS ! co—me
Write for Illustrated Price List of Cabinets. Let
us quote you for your own designs and sizes

F. DIGBY, 9, BANBURY ROAD,
SOUTH HACKNEY, E.9.

ACCUMULATORS
ON EASY PAYMENTS

High-Tension Accumulators built up from 20-volt
sections (15/- each). Examplo: 60-vol; H.T. 45/-
CASH, or 12/6 DOWN and 6 monthly payments
of 6/-. Qarrlage Paid. Satisfaction or money
back.  Write for Lists to DEPT. 1 COVENTRY

sl rmrmmemmren®l  DIRECT SUPPLIES LTD. . 23
(TR AT

Warwick Row, COVENTRY

" Any Wireless Goods sup-
plied on easy paymecets.
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TECHNICAL NOTES.

(Continued from page 16.)

Popular Wireless, March 5th,

Tracing Troubles.

Reverting to the subject of crackling
noises in the set, the commonest cause is
either a decrepit or faulty H.T. battery,
or a bad contact, probably in one of the
valve-sockets.  Occasionally it will be
found that the filament of a valve may be
sagging and touching the grid, but this
is very much less likely to be the cause
of trouble than the two causes just men-
tioned. The commonest cause of all is a
bad H.T. battery, and if trouble arises
due to this, the cells should be carefully
gone over with a low-voltage (but high-
resistance) volt-meter, in order to discover
the whereabouts of the faulty cells. If a
battery is only beginning to give trouble
in this respect, the evil day may be to some
extent put off by shunting a large-capacity
condenser—say, two microfarads or more—
across the highest H.T. tapping.

DRY OR WET HT.?

(Continued from page 10.)

Where two or more stages of L.F. ampli-
fication are ased, and especially if a high
magnification per stage is aimed at, the
accumulator H.T. battery will probably give
more satisfactory working than onc made
up of primary cells.

It may be said that the accumulator
battery is inherently quieter than the
primary. In each Leclanché ccll. wet or
dry, hydrogen bubbles are continually
forming round the positive element when the
cell is under load. If unchecked these
would rapidly polarise the cell and put it
out of action for some time ; actually the
depolariser, which consists of mangancse
dioxide, keeps them within bounds. A
subsidiary chemical action takes place
within the cell, the hydrogen combining
with the manganese dioxide to form
manganese and water. Though on the whole
the hydrogen is ‘effectively dealt with
by the depolariser, bubbles do form around
the carbon electrode, causing small fluctua-
tions in the resistance of the cell. There
is thus a very slight wavering in the ‘output
which may cause tiny sounds to be heard
in the telephones.

To sum up, the best advice that one can
give to those in doubt upon the H.T.
battery question, is this: Whatever type
you decide upon, do not go in for anything
cheap; either accumulators or primary
batterics should be made up of robust
solid cells of good size. If you want a
battery requiring the minimum of attention,
and if you do not strive after a very high
degree of amplification in your L.F.
stages, then you will probably find that the
dry battery will best meet your needs.
1f you do not mind taking a little trouble
over your H.T. unit, but have no facilities
for accumulator‘cha.rgmﬂ then the sac-
Leclanché will be the wisest choice.

Where complete stability and the greatest
possible silence are required with a large
Teeeiving set incorporating two or more
note-magnifying stages, the accumulator
hattery will in most cases he found the best ;
do not, however, install such a battery
unless you can charge it yourself or can
rely absolutely upon the charging station
to which you entrust it.

(3

High Tension TEEIST 60 volt 3a.h.

SIZE OF PURE LEAD PLATES ONLY TWO INCHES SQUARE.
When fully charged gives the extraordinary amnd Guaramnteed
Capacity of a 3 a.h. actual,

World’s record for Lowest Price. Minimum Weight, Portability,
compactness. Glass Containers individually rubber insulated
and all stand on a rubber mat. Ideal for Hot Climates and can
be sent Overseas with first free partial charge without Acid.

TUNGSTONE PATENTED CELL CONNECTOR

NOT USING WOOD SEPARATORS
and having Machine-Pasted Pure Jead
Plates thicker and heavier than usual,

produces extraordinary electrical results.
Negligible internal resistance; no frothing"
ot foaming, crackling or parasitical noises
in Wireless Phones or Loud Speaker. No
self-discharge. No abrupt voltage drop.
Tungstone 60 volt is more efficient than
J00 volt Dry Battery. Tungstone Plates
will Jast years and can be replaced at small
cost. Other parts indestructible. - The
perfection of reproduction is confirmed by

many wireless specialists.

Charging High Tension on Low Tensnon Chargmg Plant.

All H.T. Tungstone Accumulators are htted with a Patent

Equipment whereby each series of 12 Volts can be coupled in

parallel so that these H.T. Batteries of whatever voltage can be

charged at local Garages and Charging Stations on a 12-16 Voit
Low Tension Charging Plant.

Charging Terminals are provided on the fromt of the Cabinet

arranged in two rows, the top row being Positive and the bottom

row: Negative. When in use these charging terminals are
connected in pai;‘s so that all cells are in Series.

TUNGSTONE High Tension 60 Volt Battery 3 a.h. is sold in the United
Kingdom on monthly payments over extended period. Apply for particulars.
Further interesting information on pcints of this advertisement are to be found
on pages 58, 59, and 67 to 73 of the lllustrated Booklet *‘Photography tells
the Story” which will be sent free on application to the— T.A.44

TUNGSTONE ACCUMULATOR CO. LTD.,

St. Bride’s House, Salisbury Square, Fleet Street, London,

E.C4

eac

Re-wound and re-magnetised B/e per pair.
Speakers repmred -,

Write for Trade Prices.
MASON & CO., 44, East Rd., City Rd

HEADPHONES REPAIRED

Loud

ransformers re-wound SACKS, 1/8 per dozen ; ZINCS
Orders above 6[ post free. Samples
DIRE

All work gnaranteed and testzd before deliver g
T BATTERY C

‘Phone: Clerlt 179

Bellvue Avenue,

0.,
Bellvue Road, LEEDS.

WET BATTERY PARTS DIRECT TO PUBLIC
STANDARD SACKS, 1/ perdozen TREBLE) CAPACITY

(Connected) 9d. per dozen.

The Dempsey-Tunney Fight on ONE “TWO
GRID " VALVE,

American station.

Full programmes from

Y = \
% TWO *“TWO GRID" TETRODES.
Send card for these and other testimonials, also Radio
S Press reports and details of new Tetrode Power Valve.
@ m 50 to_100 per cent. INCREASE IN POWER AND RANGE
SETS, WHETHER

OF ALL H.T. or H.T.-
- MEANS DOUBLE POWE} No ALTEBATI’ON NECESSARY. NO Exmu numnms
AND TRIPLE RANGE. A NBILD % HE@ D UL

ETON WORKS, EAST DUI.WICH S.E.22.

and confirmation from the
EDKA and WGY on

Th

for

60-VOLT BRITISH MADE

process, and every battery is guaranteed made within
a week from date of sale.

& ¥,
225, Green Street,

H.T. BATTERIES 5/6

{Part Postage 64.)
ese are made from best moterials, under new

Buy your Wireless parts
direct from the Warehouse
at Warehouse prices.
Every known component in stock.
Write NOW for list,

BUSH HOUSE,

e hold many testimonials
lhe se bauencs after 9 and 10 months’ usage.

BATTERIES,
Bethnal Green, London, E.2.

35, Shudehili,
MANCHESTEWN
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THE “H.D.L.” THREE.
(Continued from page 13.) H'T' AGGUMULAT“RS 27/6

CONDENJSER.S. 4 w: 60 volts—Price
You will be amazed by the quiet workj":y of 3 should” be mserted in the first valve holder, ARE YOU WISE -

your set. Tts fob is to absorb al crackiing “ one” designed for detecting in the second, to the fact that light weight and low cost may
4 arise ot o © tery when i . .
1o eetting o1d. Wo ought io’ know how 104 and a good L.F. power valve in the third, be linked up to high efficiency ?

make a condenser. We have been 20 yoars at > The inexpensive 60- volt 3-amp. hour ELITE

it. In bulldlnid:;r; eliminator you must use a _} It will have been noticed that a grid bias  Tigh Tension Accumulator, which actually costs

Tested on 500 volts, % *  battery is held: in position. by mcta] clips  under a {d. to recharge, will do all that other

e o e &+ © inside the rcceiver itaelf, ‘and this battery and more expensive makes will do.

10 per cent.fromrited should have a voltage of: not less than 41 to Moreover, the unique SEMI-OIL-SUEMERGED

capacity. “ Obtainable
w o 10mid; - § 9 .volts, especially if a power valve of the fsel?k“}figé i%eAﬁké]éEL%bss;é‘;te‘y R

G-volt type-is to be used in the last stage. ; ,
In the’ photoaraphs it will be scen tha.t,b a oo/mfl::'{:{};xfhﬁ:r ’.'i%fn’,?é.ffif ‘Z‘,f‘i 1:5;11 sTal;:yy‘;:f ::x:l?e;’
"P:M.3 is in €hé first stage, a Cleartron de-
= teetor in thesecond, and a P.M 4 in the last,
while i gfid “hias of 4} volts was found
ieecssary. ,On test such valves as the B.4
and ;the D.E5 series were found to give
i ovc@uept .results, thoiigh the bias had to be
merédasect to 6 volts 1f the H.T. cn the last

l_o 11 is H ﬂirzm P 1t valve egceeded 72 volte.  For extra volume

109 KINGSWAY LONDON W.C.2. TEVHOLEPRN the  H.T. can Dbe cacried up to 120 volts . T'ype 02 Semi 0il Submerged. 60 volts, complete
NN AN with advantage on the last stage, but it as tllusirated, 21/8, or 4/2 per 10 volt unil.
= > - should not exceed 60 to 70 on the ether ACCUMULATORS ELITE
BAT]’ER'ES DlREcr TO *PUBUG two_ stages. 32, King’s Cross Street, Halifax
; ; ot = Tel Trad lied, Tel : Elite,
ALL BRITISH & GUARANTEED 60.VOLTS, | . Resulfs Obtained. B *Shaad: Distubtar: Cecl Poblman, 77,
DRY BATTERIES. 6 9 Post Free. * 1t i the question of valves which decided Al T e TR
THE FINEST BATTERIES MADE. - timt ffllotted cobnnoctlon lct\lveen earth and AMPLIFIERS: 1-VALUE, 19/-; 2.VALVE, 30/-
o the filament battery, so that on testing |} T el Lt e 4
DIRECT BATTERY CO. b A Wet H.T. B’ﬂterlss—hrs Zincs and Saes complete,
Belltua)Awsine Bollvie Baia LI:ZEDS. ‘out the set with the valves chosen by the BB spet doz. 7B ds°l;§§3n };ggt 9d. f;‘vﬁﬁ'g Ay Saplgtaag
. Tk e congtrueter he should try first the earth Bargain List Pr

o |_P. Taylor, 57:studley Rd.Stockweli, Lonis
joined to, L.T. — and then carth to L.T. 4 > seilbondon,

\'T PAYS TO MAKE.UP YOUR | i, sce wwhich gives him the best results. It p=The Drilling Problem Solved ! e

OWN H.T. BATTERY- may be found, that the set is a little un- The MULT_I BORER
Zincs (with wires) .. .. ".. 5d doz. rho is 101 M i (Pat. Np. 257,772)
Carton Sacs v L e — 3 o Stabl? w hcn the carth lS JO]ned to L'] S if Is a complete drilling outfit-fn itself, and drilla all
Glass Gentainers d certain valves are used in thc H.F. pOSlthn :’l::k;nnole%;cqu}reds itins pnlnel moémunlg al!‘ld lcablneg
60-v. sized Wooden Boses with lids 1/ each Such was the case, for instance, when the . c&amlc.g then 51.\;Jhitledr‘llls It {ro&r‘tde?lé‘f ecl:';r&:n?n
. s supply you, scn or “comple ol, includin
We supoly » special slectrlite for the sbose | B4 was employed: A PRST a o allS?, potie, Whi
eliminates drop in yohage internal resistance, The (’:pératlon of the set is ctcce@nxmgly A H. JENK:NS ° ;..x;aen ::;:x:;eerrgley Road.
and preserves the zinc, and overcomes the wet mmplc, the two tuners being set with their BIRMINGHAM. Trade inquiries inited.
H.T. problems, and certainly makes a very I i ds 1
long-lifed battery. Price (with Instructions) 2;- switches OF] Corlfﬂpon( mng St“( s, the rest
H. & H. BATTERIES, of the tuning being done by means of the JARS ZINGS SACS
925, Green St.,-Bethnal Green, London, E2. variable condensers. Reaction control will T G Hish Capac:
- o ) I . Flaln. pecial, 1g upacny.
be found to be smooth vet certain on ail 1/6 Doz, Waxed, 2o Doz, %/6 Doz

_wuve-lengths, but it must not bc forgotten Post Free on 3 doz. and over! Packed in speclal
' that when the H.F. valve is switched out carton_ withc division for each cell. Can be used
(H.T. switch pulled outwards) the reaction as a container for battery when made up. Send 6d.

) 3 sample complete unit.  Particulars and lnstructions,
AT LAST the ultracmcient Loup[lj control will operate in a reverse manner
8 KER.

The secret of perfect Wet H T. is our new perforated

Bl‘!}‘llb(\l\ NIT A‘V“hm{‘ ousr from that when the H.F. valve is bemg used, liner, insulates inside of zinc, 4d doz. Screw Top
B ED ARMATURE UNIT, Parts and, furthermore, tlie rhegstat controlling sacs 9d. doz. extra.. Double size sac 3/- d
) S Seamless Moulded Cane Speaker Parts Stacked
scparately or complete. Reproduction . - f whe! I camiess Moulde one Speaker Paris Stocke
startiingly real, and of incomparable this valve should be turned off when the SPENCER'S STORES, LTD.,
qunligx:EObs!::;l:;;nsl; ‘é‘(!)l;qg valve is not being 1sed. 4.5, Mason’s Avenue, Coleman St., London, E.C.2.
P 1 Patent 25069.) B . Phone : London Wali-2292, {Nr. Bank,)
(_o"s,‘m’c‘;w“’{;;' Pt S Regults obtained on. an average agrxal,
without seam’ join, frow specially 12 miles from 2 L O, were surprising, inas- — —
i matbuia i ot Paper-l much as the set was not designed for DX ||
q - | Y
= 3 1 q
work and so was not made particuiarly WANTED TO PURCHASE.
Balanged ~ Arma \ sclective. It has, however, on frequent Surplus and bankrupt wireless
designed  f9r CONY. (i ‘ oceasions been possible to tune in at fair | stocks. Sound articles in good con-
Speakers. ,o,! St e T loud-specaker sirength Glasgow, Belfast, dition only. Send detailed list and
G MANS, : Neweastle, Birmingham, Bournemouth, we will make cash offer.
- Hamburg, Madrid, Radio-Paris and Hilver-  §|

ALSG REQUIRED
Factors’ quantities of really cheap lines
in British and Continental Headphones,
Wires, Ebonite Variable Condcensers,

sum, besides 2L O and 5 X X and several
unidentified Continentals. On *phones, of
course, the “ bag ™ is still larger.

5 - A= Terminals, etc. Must be sound Goods.
TRANSFORMERS REWOUND ' Ghods
Transformers, Phones, Loudspeakers, Re- By correspondence only to:—
wound and Repaired to Maximum Efficiency.
T All One Price 4/- each. Don’t dlscara if burnt out. All I D J.’ c/o. L]le S Advertls“]g Offlces,

work guaranteed for 12 months. Write for trade terms.
RMON 104 each TRANSFORM CO., 115, LINKS RD. TOOTING, LONDON S.W.17. | 4 Ludgate Cm:u,, London, E.C.4.
2 point 10d.

Terminal Strip. | 3vont-13 | p—=—=FEASY PAYMENTS — 4- ELECTRODE VALVES

tor Baseboard mounting, Cleasly 4 point - 1/8 - Wo are the supplicrs of the genuige
moulded in high clnss bakelite. In. int ~ = an: horpe valves, as specially
terchangeable celluloid labels and 5 pomt 2/- - LOUD SPEAKERS’ HEADPH N s’ tested and recommended by the

¢‘ Unidyno ’* inventors and ‘‘ Popular

soldering tags, ready for tixing.: ‘.| 6point - 2/5

H.T.ACCUMULATORS. Anything Wireless,

h: (i ightly terminal o - Wireless.'” U.0.5 and Thorpe
So&";'fiﬁ'ﬁi ;‘lgc‘;';r?et. ’Esnfn'é’ié':s 7 point - 2/6 Send a list of the parts you are requiring, and we K.4. (both 4-clectrode 5 Dpn 8/1 1
constructlon and improves appear- 8 point - 2/ will send you a quotation ou monthly payments. valvez).deac: Dotst i, Lar

z ; £ A
03 anv diffcudiy write direct to: 10 point - 3/6 H. W. HOLMES, 29, FOLEY STREET, rdasdigectRlzon

JAMES CHRISTIE & SONS, 144d., 248, West Street, SHEFFIELD,
oz London Agsats : A, F. Bulgin & Co., 10, Cursiter St., London. E.C.4

Phone Museum 141¢.  Gt. Portland St.,, W.1

4 LUDGATE RADIO CO., on
56, LUDGATE HILL. LONDON. E.C.2
BR/R
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TUNING
IN HALF
THE TIME

INSTEAD of finding the right wavelength somewhere
about the time for “ Good  Night! Everybody, Good
Night ! ” get in right at the start of the concert.

You only need the R.I. Retroactive Tuner to make your
tuning such plain sailing. It cuts out all the bother of plug-
in coils, and at the same time operates far more efficiently,
for it ensures correct aerial reaction over the whole range of
wavelengths covered, that is, 175 to 4,000 metres.

In addition, the R.I. Retroactive Tuner costs appreciably
less than a set of plug-in-coils with coil holder to cover the

same range. Price 59[6
b Write for the R.1. Green and Gold Catalogue.

THE MARK _OF ([)] ) BETTER RADIO

Advt, R.1. Lid, 12; Hyde St., New Oxford St., London, W;0.1,
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gives a new conceptien of music
and “speech ' reprodiiction. "+ Its
excellent tonalquatity covers the
whole range of musical{requencies
and establishes the P:M. Speaker
as pre-eminent.

The 'dgsi‘gn of the electro-magnetic
system " and _ the _ingenious - conical
diaphragm elimihate - all - resonant
peaks™ on the . performance curve.
Constant in" gperation—no adjusting
devices are ﬁtfé'd, ‘and.the connections
are reversible without fear of injury
to thg_ instrument.» N -

A choids of tRYeRCY fz;u;ci\iﬁg‘:drranqe-
ments being providedsby the triple lead
you are_able to malch'the, Speaker impe-
dance with-the outpyt ippedance of your
recetvey, and, at-the_ samg.time salisfy
your own individual faste-for pitch and
tone, # E N

Every user of the wonderfui Mullard
PM. Valves will know, that" the
remarkable sciéntific _rescarch and
precision in manufacture idéntified with
i the Mullard . products is. embodied in
this beautiful instrument.

i

o e,

! Send to:dayfor Puye-Alusic brochure 1.

PRICE ége‘ 6 O

lard

- MASTER :RADIO

Patents
Applied
Jor,

rd

ADVT. THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2

All applieations for Advertisement Space in FOPULAR WIRELESS to be made to JOHN H, LILE LTD. (Sole Agents), 4, Ludgate Circus, London, E.C.4. °Phone: City 7261.
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