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(g ? The new “LOTUS ” Remote Control
g( gives perfect reception and control

from any distance and from any
number of reoms simultaneously.

]

Y
Yy

The*“LOTUS " Relayis placed
on or near to the Receiving
Set in accordance with in-

The first Relay Filament
Control Wall Jack can be
fitted to the wall in any
convenient position in the
same room as the Re-

jving Set and wired to
the Relay and Set as
shown. The Plug for use
with the Wall Jack is
connected to either the
Loud Speaker or Phones.,
The second Relay Fila-
ment Control Wall Jack
can be fitted in any room
of the house or building
in a similar manner, the
four wires being con-
tinued from the first Wall
Jack. There is no limit to
the number of Wall Jacks

structions shown on the
“LOTUS” REMOTE
CONTROL AND JACK
CIRCUITS (free on appli-
cation).

that can be so fitted in
different rocms. All the

rooms can listen in

simultaneously and it is
not possible for one room
to interfere with another.
The last plug to be
withdrawn breaks the
Filament Circuit and cuts
off the Set.

The Receiving Set is
actually controlled from
any peint where a Wall
Jack is wired up and by
inserting or withdrawing
the Plug.

This Remecte Control
makes it entirely un-
necessary to go to the
Set to switch it on or off,

THE

ichmplele outfit for wirinh
up two roaoms . —

1 “'Lotus'* Radie Relay, 2 "*Lotus"

Relay Filament ControlWal} Jacks,

2 “Lotas”” Jack Plugs,

21 Yards of Special 30
4-Strand Wire. Price -
Each additional room:—

1 “Lotus’* Relay Filament Control

Wall Jack. 15 Yards of
Special 4-Strand Wire, 7/6

\ Price
To ADVT. DEPT., GARNETT, WHITELEY & CO., LTD.,

F R E E C O U PO N LOTUS WORKS, BROADGREEN ROAD, LIVERPOOL

Please send free and post free Blue Prints and
instructions for the “LOTUS’’ Remote Control
House Wiring System and Jack Circuits. Date......cc........

JJOI 1L

REMOTE CONTROL

GARNETT, WHITELEY & CO., LTD., BROADGREEN ROAD,
LIVERPOOL, Makers of the Famous “LOTUS” Coil ltolder
and ** LOTUS " Buoyancy Valve Holder.

/
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The British Thomson-Houston Co., Ltd.,
Publication Department, Rugby.

Dear Sirs.
Please send me a free copy of your “ RESISTOR”
- Book of Resistance-Coug2.d Receivers,

Nume .....

PLEASE WRITE IN BLOCK LETTERS

Feretecamesmsss-acameansmmcsssscasEeag

— .'
Yoy, !,"% |

Build a Re istor
Setﬁr{; 2- 0

(or less)

Here is an opportunity to build a highly efficient 2-valve receiver for the ridiculous'y
small sum of two guineas or even less. This receiver will give excellent loud speaker
reception from Daventry and the local station, and, under normal condmons, all main
B.B.C. stations and many continental ones can be recelved on headphones.

‘The cxtreme simplicity of this receiver and the small number [
components required will be noted from the diagram. ~ The
Re:istance. Capacity mcthod of amplification iz empleyed giving
perfect purity in reproduction.  In the past this system involved
a considerable loss of volume. The B.1.H. B.8 vulve, however
with its extraordinary high nmpllﬁcntlon factor of §o (unsurpassed
by that of any other valve) gizes as greata sound magrification per
stage as the best L.F transformer.~ By its use you niy now have
all the volume of transformer coupling with the purity o! resist-
ance coupling.

Fill in the coupon and post to-day. You will reccive in return a
frce copy of the ¢ Re.istor ¥ Book giving all nzcess ry details for
the construction of 2, 3, 4, or § valve receivers and u 2-stage
L F. amplifier.

Price given for the L.8 valve is applicable in Great Britain and Northern Ireland ondy.

Characteristics of the B.8 Valve.

Fil. Volts ‘l Fil, Amps. llAnode Voits .m;‘)‘l;flc:;lon‘ Impedance
| g tactor oy
1.8t0 2.8 \0.1 at1.8v.| 90 to 120 50 I 180,000 ohms.

e wil be nsted that the filamens iy vated at 1.8 1o 2.8 v. The B8 will funciin
ocrfecsy shrough us thiy range It <an be nsed directly from a 2-volt accun.ulator
or from a g or 6 wolt accum dator with suitable resistence.

B8 VALVE

AMPLIFICATION FACTOR 5C
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THE MAY ISSUE OF

“THE WIRELESS CONSTRUCTOR”

: NOW ON SALE
NOTHER fine issue of ““ The Wireless Constructor ” i1s now on

sale, and the contents are of interest to every amateur and
constructor. Among the many excellent features in this May
number may be mentioned

“THE SIGNAL BOX”

By PERCY W. HARRIS, M.LR.E.
A Three-Valve Set which gives Five-Valve Results.

) S

Notes on Neutralisation. The “As You Like It”’ Crystal Set.
The Note Magniplex. New Lamps for Old.
The “Selector” Two.g., - Chocesing Your Accessories.

Order Your Copy Now!

“THE WIRELESS CONSTRUCTOR?”

Edited by PERCY W. HARRIS, M.LR.E.
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British Valves are supreme

a ;
A full range for
2, 4 and 6-volts.

For 2-volt Accumulators

210R.C. (Blue Band)
Résistance or Choke
Coupling 'l amp. 14/-

210 H.F. (Red Band) for
H.F.use.’l amp. 14/-

210 Det.and L.F.(Black  215P  (Green Band) |
Band)'l-amp. - 14/ Stentor Two Power
Valve ‘15 amp. - 186
For 4-voit Accumulators:
410 H.F. and Det. (Red  410L.F. (Black Band
Band)'lamp. - 14/- for 1st (L.aFc. st‘::ze
‘lamp.. ~ - 14/-
410 R.C. (Blue Band) 410P. (G B
Choke or Resistance  Stentor ¢ Frgﬁir] Poavrv}gr)
Coupling. "1 amp. 14/ Valve 'l amp., - 18/6
For 6-volt Accumulators: 2
610R.C. (Blue Band} 610H.F, and Det. (Red
for Resistance or Choke  Band) ‘1 amp. - 14{-
Coupling lamp - 14/- 419 p, Stentor __ Six
610L.F.(Black Band)1st  Super Power Valve
L.F. stage ‘lamp. 14/- ‘lamp. - %~ - 22/6

Cossor

Adst, A. C, Cossor, Ltd., Highbury Grove, N.5

) 8

OSSOR has repeatedly led the
Cway to better reproduction.

When Cossor Valves are used
the music is as real as if che artistes
themselves were in the room. All the
subtle low notes are recorded with
marvellous fidelity. Every instrument

2. Because it

O valve. equals the Cossor

for length of service. The

" Kalenised filament—an exclu-
sive. Cossor invention— operates at
such a low temperature that it never

3. Because it is

RITISH Valves are the best
in the world—and Cossor is
British throughout; Labour,
Capital and Materials. We are
proud ' of their performance and
nothing is lefc undone to maintain

.

reasons why
Cossor
enjoys
wonderful sales

such

Because it has better tone

pours forthits mellow tonesunspoil-
ed by any microphonic or other
noises. Thereisa completeabsence of
distortion, and the increased volume,
due to the terrific emission from
the Kalenised filament, has surprised
even the most critical experimenter.

lasts longer

becomes brittle. You cannot see it
working.  Heat—the destructive
influence responsible for the
untimely end of most valves—has
been practically eliminated.

1007, British

their high standard of quality.
Every one has to pass the most
stringent laboratory tests that can
be devised. You take no chance
when you buy a Cosser Valve.

“You are assured of satisfaction.

—the Valve which

serves you longest

Gilbert Advyt, 8612,
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RADIO NOTES AND NEWS.
Radio Ten Miles Up—The Trapper Trapped— An Ideal Set——Eavesdloppmg Incredlble——

Easter Hohdays

ERE we are, then, in the middle of
the year’s first holiday. Get into
the open air as much as possible

and hear the birds oscillating. Has anyone

scen an KEaster egg. contalmng a crystal
set ? 1 was hoping it would arrive this
year. Cheerio! Where’s my racket ?
A Factories is reported to have an-
nounced the prevalence of lead-
poisoning in the wireless trade. Solder
certain crystals, and accumulator plates
are the only items in a wireless set contain-
ing lead, so far as I know ; unless you count
paint, and there is not Tuch of that on
mine. The chief discase of the wircless

trade is scantiness of orders, and in that
it is not alone.

Those Leaden Sets.
FORMER Deputy Inspector of

The Ecllpse~—A Belle Lettre.

Radio Ten Miles Up.

IN an attempt to study the effect of the
atmosphere on wireless waves French

scientists are planning to send "a
transmitter ten miles ‘up into the air by
means of a balloon. "The apparatus will
automatically send out signals.  More
signals from a similar set will be sent out
from ground level, and will be compared

with those emanating from the upper.

regions. American papers will, no doubt,
describe these experiments as * Aerial
Attack on Old Man Heaviside.”

reader. His friend, the owner of a

one-valve set, decided to make a
wave:trap, took good advice and plenty
of it, added coils and condensers, kept on

The Trapper Trapped.
FUNNY yarmn from a Harpenden

doing it till he ran out of parts; but all
on the best advice. Then he took -his
aerial off, and found that he had added
so much wire that it didn’t matter. I wish
I could publish the diagram ; it reminds
me of a shilling flash-lamp-lost in a power

-sbation.

~ The Super-Enthusiast..
RITING from Irkutsk, Siberia, Mr.
E. M. Osterhammel tells me he has
read *“P.W.” regularly for nearly
two years, although he has no receiver.
A red-hot “fan,” if you like, eh ? He is,
however, hoping to bring a four-valve set

_into action shortly ; if he does, I am sure

I shall have news of him before long, and
I shall be glad to know how B.B.C. stations
behave towards Siberia. “P.W.” as a
missionary of peace and good will is
“ doing its bit.”

Club Note.

HE Huddersfield

Multum in Parvo.

HE latest studio

to be fitted up

at 2 L O—they

now have eight there
—is the most inte-
resting. It specialises
in notses, and most
of the sounds emitted
by the elements can
be reprodueed there
with ecase. Pipes,
taps, baths, etc., are
included; whereby
the roar of the ocean
or the musical tinkle
of the broock may
be counterfeited.

H.M. the King at
Cardiff.

ON'T forget that
when their
Majesties visit

Cardiff on April 21st
to open the National
Museum of Wales,
the proceedings will
be broadcast and re-
layed to Daventry.

A close-up of the new broadcasting transmitter at WARS, Coney Island, ¥ew York.

New Radio

Society, the
birth of which I
announced with
pleasure last week,
has cut its teeth, held
its first general meet-
ing, slapped its nurse
—no! my error—
and now wants more
members. Entrance
fee, 1s. ; annual sub-
scription, 2s. 6d.
Hon. Sec.: Mr. F.
Simpson, 39, Victory
Avenue, Paddock,
Huddersfield.

‘Just Like Mushrooms.

ROADCASTING
stations are
coming up all

over the world at an
amazing rate, and it
is a mixture of dread
and delight to specu-
late on the prospects.
of a man with a
four-valve™ set in
(Continued en mext
page.)
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NOTES AND NEWS.

" (Continued from previous page.)

1937 ° Asuncion (Paraguay) is to have a
station. Now, Paraguay boasts an area of
some 200,000 square miles and a population
of about one million, of whom 80,000 are
Indians. That, including the  Indians,
means five people per square mile. Plenty
of fresh air per person, no oscillation
trouble, and re-radiation doubtful, to say
the least of it.

Statisties Continued.

"HEN we have Bolivia—what an aid
to the study of geography is' hroad-
casting '—which is going to have a

station at Mdagdalena (Province of Iténez).
Bolivia’s back-to-the-land problem is clearly
shown by the fact that it has only half a
person per square mile. By the way,
most of the square miles in Bolivia stand
up on end, instead of lying down to be
trodden on. Another country where the
radio amateur will be at peace for a long
time to come.

Nearer Home.

TURNING back the pages of the atlass
we find Ireland, sometimes known
as “Erin.” There they propose to

have a high-power station, probably

‘situatg in Athlone. The new Cork station

is due to be opened on April 25th. It will

radiate on 400 metres. For the benefit of
experimenters, 1 will mention that it is
rated at 1'5 kw. (Geneva rating), which
works out at 1'0 kw., unmodulated power
delivered to the aerial. = Expected erystal

range, 20 miles. Built on the site of a

prison—a fair exchange. '

Two Into One Will Go.

AM advised that an inventor has dis-
covered how to work two receivers from
one aerial. He can receive two pro-

grainmes simultaneously on waves not'very
différent
from each
other in

confess
I have
never
tried this,
as my ears
work * in
series,”
and there-
fore I
have not
felt tHe
need of
two doses
of cham-
ber music
at once ;
-but I can-
: not see
much technical difficulty in the feat, given
selectivity and sufficient amplification.
But I am always open to instruction, and
perhaps my readers may be moved to try the
matter out and report. '

The Ideal Set,

A MONTH or two back, I gave my defini-
tion of the ideal set—too ideal ever to
approach reality, I am afraid. Capt.

H. J. Round, M.C., the chief of Marconi’s

leaving the
recent momentous Marconi Co.
meeting.

Senator Mareoni

length. I

rescarch laboratory, gives as his favourite
basic combination three valves, the first
a detector, followed by two stages of

. 1esistance-capacity coupled amplifiers. The

detector should operate on “ plate-bend
rectification.” Add reaction to this, properly
used, and I agree that the results obtainable
will be excellent in quality and reasonable
as regards volume.

The Radio Dector.

CAN I, without fear of letters demanding
apology, crack a mild second-hand
joke ? I can, and I will. 1 simply

want to repeat the story of the Scotsman

(not Scotchman) who suffered from stam-

meririg and was cured by having to telephone

to New York at £5 per minute ! Bless ‘em !
the Scots just love this kind of yarn.

Mr. Dan Godfrey.

READERS will, no doubt, be intcrested

to learn that Mr. Dan Godfrey, late

the genial conductor of 2 L O’s
orchestra, has been appointed director of
musie to the Tower Ballroom, Blackpool.
Our good wishes go with Mr. . Godirey,
the rap of whose baton we have often heard
with such pleasant anticipations.

Eavesdroppinz Ineredible.
T is difficult to understand the mind of
the man who will go to the trouble of
building a set specially designed to

2t

HITEIHOEH IR s

SHORT WAVES.

Ancther meanest-man-in-the-world candidate
i3 the individual who telephones en urgent
request for ‘¢ Valencia > to his local broad-
cesting station, and then shuts off his radio.—
‘¢ Stanford Chm:arm'.”#

*

The microphone by which the Grand National
wes broadeast was placed within a yard of
where his IMajesty stood. Well, a cat’s-whisker
may . . mayn’t it P-—° Birmingham Gazette
and Express.”

” . *

Friend (who hag just called in) : ““Can yon
fell mo what’s been broadcast on the radio
this evening P »°

“ Yes. Why do you want to know P »

“Just. want to prove to my wife where
I’ve been.”

* *

¢ Since Mr. Eckersley was made the wave-
Iength . . . we get nothing but foreign music.”
Given a queer cause like that, anything may
result.—*¢ Tit-B.i!s.”

A well-known critic remarked, re a broadeast
concert : ‘ With regard to the cinging, the
soloists were rather thin.”

Some critics are nevar satisfied. Wo shonid
call this a welcome and‘very un::sunl asset.

“The B.B.C. gets less” The Tost Office
= gre Jot ‘‘broadcasting > so much.—* The
= Star.

w

T O TR TG H T THU T

» » L]

In the Country.—A preliminary peep at
the pale perfection of the primrose is now
possible, and the alert naturalist may esp
a young specimen of the wild coltsfoot makin:
for its native rock. In the thickets the *¢ ehip
= ehip’® ol tho jhamjar, blending with th:
‘= *“ wish-wash " of ths tec-tippler, i3 faken up,
= beaten, and relayed from Davenfry to af
= stationg.—*¢ Sm.aday Pic:orial.”

@

*“ When 1 heard *Abide with Me, " re
= marked 4 listener, passing judgment on hi
friend’s new loud speaker, ‘I thought I wa
n Paradise. The low notes are fine. With the
bass I wag quite intoxicated ! >>—¢ News of th
World.” = .

It is now suggested that the reason why
Marg has not yet cdmmunicated with us is that
she has been listening-in for the past few years.
—* Evening Sta‘ndard.”

-

HHHIRNT RN e s e o s s

-

Wireless licences fssued in the Manchester
district doring 1926 numbered 19,700 more than
n 1825.—Daily Paper.

We are interested, but rot surprised.

QU BRI TR H AR T I

-

departure of trains.
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eavesdrop on Rugby’s telephonic trans-
mission. Yet in America constructional
details for such hose-poking arc being
made available to the publie. T am confident
that I shall have onc hundred per cent. of
“P.W.” readers—age, and of the_general
public—with me-when I say that “it’s
not donc.” Moreover, I don't believe the
average American “ fan ” would stoop to do
it. It's—er—piffling and the mark of a mean
mind.
*“ More Loud Clicks.”
N reply to a recent letter from “* D. C.
Mains ”* on the subjeet of clicks,
*“ Railelix ” is good enough to write
suggesting that if “ D. C. Mains ” is near
railway telegraph lines the cause of the
trouble may be the electric .* block
system used to signal the approach and
The clicks from this
system can be deafening on a two-valve
set at-8) yards. I may add from personal
experience that a
““ticker”” such as
i3 used in clubs
and mewspaper
offices gives hor-
rible clicks to
nearby aerials.

The Eclipse.

STRONO-
MERS tell

us that a

solar eclipse will
take place on
June 29th. Radio
experts say that
the eclipse will be
likely to cause ab-

M. McCarﬂ;y, t?Jhiei mt}:’ﬁ-
ig.  engineer of the world’s

normal long-_dls largest motor liner, the §.5.

tance reception. ‘¢ Alcantara.”

I hope my friends

will report any unusual DX effects they may
observe on that day—if any of them should
be at liberty. Personally speaking, no
insignificant affair like a mere cclipse of the
sun is considered sufficient excuse for me
to be absent from the daily treadmill.

My Letter Bag.

MY postbag is a source of perennial
delight to me—and to the youngsters
who collect stamps—but sometimes

I get a letter which makes me wonder

whether my notes portray me falsely. To

some I appear to be a snarling old groucher

—as, for instance, to the Welsh gentleman

who didn't like my jocular note the other

day about the much-sought-for all-Welsh
station. (The joke is that I am as much

Welsh as I am Kentish.) But when I get

a letter such as that reproduced below, T

fecl that I must brisk up these pages and not

appear quite so gullible in future.

A Belle Lettre.

ROM & “certain ‘British Protectorate,
where thé education is apparently a
combination of eulture and commerce,

I have received the following appeal:
* Sir, dear friend and amiable paragraphist,
I apprehend that you are receptive of
propositions relative to development of
overseas colonial interest.” (So far, so gocd.)
¢ Without to beat bushes, humblé sub-
seriber hereto offers deliver consignment of
dried yams against receipt of latest marvel.
lous invention Signor Marconi for radio,
pound for pound sterling value, less your
side fullest trade discount.” Ought I to
throw, the valves in ? -ARIEL,
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IT is very easy to get the impression that
2'L O is nlerely switched on by the

Chief Enginecr at the commencement
of a transmission, and turned off by the
last man to leave at the end. In fact we
are accustomed to turn on our wireless set
with the flick of a switch or two every
evening, and, after all, a broadeasting
station is merely an overgrown receiver!
But sometimes when we switch on, just
to show our friends what a good sct it is,
nothing happens at all, or worse still,
peculiar crackles and tickings drown a well-
intentioned “effort on the part of somebody
in London.

Careful Tests.

. Well, of course, it is obvious that there.

is something wrong with your set. There
must never be anything wrong with 2 L O !
If it is humanly possible to avoid such a
disaster. |Instead of a small party of {friends,
as in your case, there may be two or three
million people awaiting the opening item !
Yet a tiny little thing—a loose connection—
a frayed flex—or a run down battery, might
result in the most astounding ecrackles
coming to you through the ether. For the
most microscopic scratch is magnified
1,000,000 times before it gets turned into
wireless vibrations.

. Each ‘morning alert engincers test every
inch of wire at 2 L O and pay especial
attention to spots likely to develop faults.

Engineers testing a
- migrophone before an
important outside
roadcast,

By E. A. ANSON.

Each microphone is tested, there are some-
thing like 20 microphones altogether. An
engineer goes into each studio and tests the
microphone to make sure that the feed
current of 10 milliamps is passing from the
batteries through the instruments. He
shakes every flexible connection, the micro-
phones plug into the floor through flex
leads, whilst another
engineer listens with

291

morning these nine lines are cavefully tested
for insulation by a very sensitive galvano-
meter. There is bound to be slight leakage
to earth, and this is shown by a deflection
in the instrument—it looks like a voltmeter.
Thé important point is to make the leakage
exactly similar in the two lines in use
The engineer does this artificially at Savoy.

headphones in the
control room. Any
loose connections’ or
broken flex will give
crackles in the control
room, just the same
as partly broken
’phone leads crackle
on your own receiver.
He then speaks into
the microphorie whilst
the engineer in the
control room watches
a delicate galvano-
meter that measures
the output on the
“slide back” prin-
ciple.

The amplifier that
magnifies the fceble
clectric vibrations
from the microphone is
tested very carefully.
The slightest thing
wrong here would be
fatal for it is the very
first link after the
microphone.

All thesc careful

.*fu;

tests are normal
routine every morning
carried out in order to prevent trouble.
However, to make doubly sure that nothing
can possibly go wrong, that it is humanly
possible to foresee, tests are again carvied
out half an hour be-
fore a transmission
commences.
Meanwhile, in the
i control room another
engineer is busy test-
ing between Savoy
Hill and the Oxford
Street transmitter.
There are nine lines in
all, . seven of them
being spare. Every

The main oscillator panel at the 2 L O station.

Hill and thus ensures clear results. Every
line between the B.B.C. and the Post Oftice
is tested like this. Between five and six
o’clock all the S.B. lines are tested in ad-
dition. In all there are some 250 lines
entering Savoy Hill—each one is tested.

Furthermove ecach pair of lines have
little idiosyncrasies of their own that
require correction. "For instance, if left to
themselves, one particular pair of lines might
pass the low notes more than the high
notes.

This requires attention. By the judicious
insertion of balancing circuits across the
two lines the desired condition for perfect

(Continued on next page.)
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X ' . *
SECRETS OF 2LO.
(Continued from previous page.)

-t Bendnce o o b b o o0 S

results is obtained.
time the state of the lines must be checked
in this respect. Engineers “ squeak ” the
lines. They send different notes along the

Fizing the microphone in a church tower, for
broadcasting the bells.

line—low squeaks and high squeaks—and
the strength of the squeak is measured at
the other end.

- At the transmitter yet more men arc on
the alert. At 9.30 each mornming every-
thing is thoroughly overhauled—absolutely
nothing is left to chance. Whilst one man
is making overhauls and testing the gene-
rators and altemators, - another is busy
testing the grid batteries. These batteries
consist of dry cells, like you have on your
set, but they are very much larger than
yours and your receiver would scarcely
require 600 volts grid bias. Yet that is
what 2 L O’s transmitter demands. These
cells last about eight months. Each one is
tested. The transmitter is started up.

But from time to’

Meters show that the valves are receiving
their correct current and a note is made of
the aerial current, whicl is generally about
10 amps. After a few minutes the trans-
mitter is stopped and the grid bias cells
tested with a voltmeter. A fall of 10 per
cent. from the correct voltage is permitted
—all cells below that are ruthlessly scrapped.

The modulation is tested by a buzzer
when the station is rmning. A special
electro -static volt-
meter acrossthe speech

Popular Wireless, April 16th,* 1927,

—not by wireless. Thus he can roughly
Jocalise a fault.

The control engineer listens for quality
and parasitical noises. He wears head-
phones. Any scratch or bad quality he
hears must come from some fault hetween
the control-room and the studio micro-
phone. In addition the control engineer

keeps his eyes glued to a microammeter
connected in the grid circuit of an instru-

choke measures the
modulation.

An electro-static
voltmeter takes abso-
lutely no current and
will measure all speech
frequencies accurately.
It is really nothing
but a delicately-poised
moving vane con-
denser.

Of course, if the
Oxford Street trans-
mittér should break
down Marconi House
comes into use within
a few minutes. Two
or three times daily
this  transmitter ~ is
carefully tested just
the same as the Oxford
Street transmitter.

During transmission
when broadcasting is
actually in progress
cvery precaution , is
taken to guard against '

bad quality and noises.

When the engineer
in the control-rcom
is ready he flickers a red light that warns
the announcer. When all is ready in ‘the
studio the announcer presses a push button.
This rings a buzzer in the control-room and
lights an indicator showing studio number.
The supervisory engineer can listen on a

loud speaker or headphones either by radio

reception or straight off the studio amplifier

Tho microphone and control box in the No. 4 studio at 2L O,

The London switchboard and indicator for simultaneous broadcasting,

ment which shows a deflection when a
grid current flows in the transmitter
modulating valves. By tuming-two knobs
he can so adjust his amplifier that the
needle of this grid-bias meter just trembles.
We all know that for perfect reception no
grid cuwrrent should flow. This is just as
true for the transmitting side,

A Model Station.

A replica of the electro-static voltmeter’
that reads thc modulation at the actual
transmitter is set up in the control-room.
As a matter of fact, the control-room
instrument is not connected across the
speech choke at all. It really measures’
the strength of received signals from the’
transmitter and is calibrated to indicate
exactly the same as the clectro-static
voltmeter. For instance, the voltage across
the speech choke for the tuning note is
3,500, whilst for a sporano it flickers up
to 2,600, and for speech it is flickering in
-the neighbourhood of 1,500. The whole
point is that this voltage, which is a
measurc of the modulation, must never he
allowed to rise above a ccrtain value,
otherwise overloading and blasting will
occur.

Seated in another room is a musician,
He is listening by wireless to the quality
of the musicc He moves the various
musical instruments nearer or farther from
the microphone. Bad quality may escape
the engineer, but it certainly cannot escape
the musician, seated in a sound-proof room
with his ears glued to'the "phones.

It is this wonderful attention to details
that makes 2 L O the model station of
Europe, 2
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> .
A three-valver design-
ed for pure reception of
the ‘‘local ” with good
volume. It employs
one stage each of resist-
ance and transformer ¢
L.F. coupling.
*
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IRELESS receivers for
short distance reception
have now progressed
well beyond the immature ex-
perimental stage, and modem
sets, besides pgiving high

quahty reproduction, can be foolproof in lid and pressing down or pulling up the

operation and handsome in appearance.
The three-valve receiver I am going to

The Cabinet with centre
panel in position.
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knob of switch A.

This switch is mounted on a sub-pancl on
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] - THEORETICAL CIRCUIT.

describe in this article has been designed
primarily for faithful loud-speaker repro-
duction of the programmes of a nearby
station, not overlooking the provision for
loud-speaker reception under favourable
- conditions from Continental stations. Sim-.
plicity of control has been the keynote of
design, and its dxrrmﬁed cxterior will add
“to the appearance ¢ of any hvmg room.

Simple Control.

The receiver itself incorporates several
refinements making for high quality recep-
tion and the controls are so simple that it
can be successfully operated without a
detailed technical knowledge. The con-
taining cabinet betrays nothing in the way
of a wireless set, but the middle panel in
front can be removed by lifting the lid
and pressing from  the inside. When
removed this false panel reveals the tuning
controls just inside as you will see in one
of the photographs. Aectually, when once
the set has been tuned to the local station,
the false panel can be left:in plage and thée
set turned on and off simply by lifting the

" are connected at

the right hand side, together
‘with a switch B, which when
pulled up throws irto circuit
only the first valve for ’phone
reception when the loud
speaker is not required.
Depressing this switch brings
all threc valves into oper-
ation, and switches on the
loud speaker The knob be-
tween these two
switches is a volume
control.  All leads

the rear of the cabi-
net, thus preserving
the plain " appear-
ance of the set.
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Constructed and g
described
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J. ENGLISH.
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The cireuit of the receiver
is quite straightforward, and,
as shown in Fig. 1, consists
of a detector valve followed
by two L.F. stages, the last
valve being capable of hand-
ling some considerable power without
distortion. :

The intervalve couplings and valves
rcoommencled for this set have been chosen
for high amplification and distortionless
reproduction. On  test, the original re-
ceiver proved capable of very powerful loud-
speaker reproduction at six miles from
2 L 0, quality being exceptionally good.
Lven on a 4-foot frame aerial this station
is received at full loud-speaker strength, a
few foreign stations also coming in strongly
on the 'phones, one or two at fair loud-
speaker volume.

-Goad Results Obtained.

No excuse is proffered for the use of a
direct-coupled reaction circuit, although
the cfficiency of the detector stage as
constituted here is quite high without any
reaction at all. However, reaction, con-
trolled by the condenser C,. is of great use
in bringing the receiver to a high tegrec of
sensitivity for long-distance reception. In
this direction some very good results have
been obtained with the original sct,

- although it was not specially designed

(Continued on next page.)

The comvlete receiver with the centre wooden panel removed to show the contrals.
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+ (Continued from previous page.)
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for this purpose. On several evenings
over a dozen foreign stations have been
tuned in at excellent loud-speakey strength,
a number of others being comfortably

resistance compensates for the rise in
‘filamient voltage and retains the filament
current at its normal value.

On switching over to three valves this
resistance is out of circuit. After the main
theostat has been adjusted to give the
correct currcnt for all three valves it can be
left on indefinitely. It is only incor-
porated to provide & means of compensating
for any drop in the voltage of the L.T.
supply.
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e F16.2A. . FRONT PANEL LAVOUT.

audible on the .’phones. The switch B
comes in useful here, for in the one-valve
position a station can be tuned in on the
’phones, and then switched on to the loud
speaker by pushing down this switch to
the 3-valve position.

Automatic Filament Adjustment.

In connection with this valve switch
there is a refinement of some interest to
experimenters. This consists of a device
for preventing a sudden jump in the
filament current of the first valve when the
last two are switched off.

Without this device the filament of the
first valve will be overheated and eventually
ruined if the rheostat is not adjusted when
changing from 3 to 1 valves, while another
adjustment is necessary when switching
back again. The switch B makes this
rheostat adjustment automatically, by
introducing in the one valve position an
auxiliary resistance Rl in series with the
positive lead of the first valve. This

How the set appears before

it is -placed jn the cabinet. '

Note the sw1tch sub-panel
-on the right,

The battery switch A also introduces
additional refinements eliminating the risk
of burnt out transformer or loud-speaker

Popular Wireless, April 16th, 1927.

before the H.T. circuit, the springs of the
switch being arranged to give this order
of contact. -

Some further notes on the valve stages
may be of interest to those constructors
who like to know all about the workings of

B R T T E TR
COMPONENTS REQUIRED.

2 -0005 mid. variable condensers (Polar
Cam Vernier).

1 0003 mfd. fixed condenser (Dubilier).

1 -001-mfd. fixed condenser (Dubxller)

1 -01-mid. fixed condenser.

1 1-mfd. fixed condenser.

1 2-mfd. fixed condenser.

1 -5 meg. grid leak Dumetohm.

1 2 meg. grid leak Dumetochm.

2 holders for grid leak Dumetohm,

1 Rheostat.

1 Transformer (Ferranti A.F.3).

1 Variable resistance 0/500,000 ohms
(Marconiphone).

1 H.F. choke (Cosmos).

2 Switches D.P.D.T. (Utility push pull).

2 Coil holders.

3 Valve holders.

3 Terminals:

9

9

Ebomte, 123 x 74,3 x 9,2 x 12,

Sundry wire and serews,

ELEITHTT ST R TGO
"'-lIIIIIIIIIIIIIII||IIlIIIlIlIllHIIlII|IIIIlII||I|IIIIIII|IIIIIII||III||III|I|IIIIIIII||IllIIlIIlIIlIIIIIII.:
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a receiver before deciding to build it. The
detector stage is des1g11ed for a high
magnification high impedance type of valve,
and with the coupling resistance (R2) of
‘5 megohm, high amphhcatlon is obtainable
without distortion. One ‘5 megohm leak

: i =2
- /% VOLUME ®
A CONTROL " B

e e 4 =
L5 :
L’ j &
i S o 315
2148 . F16.28 SUB-PANEL LAYOUT.

windings through heavy current surges in
the anode circuits. This risk is obviated
by breaking and making the L.T. circuit

of the type used here appears to be quite
capable of carrying the very small anodec .
current without introducing any noisiness,

I a 25 megohm resistance is used,
amplification is slightly reduced, but it
is much casier to get the full degree of
reaction required with a smaller reaction
coil. The valve operates as an anode-
bend rectifier and with the special high
impedance valves ‘used, no additional
negative grid-bias is necessary for efficient
rectification.

The first L.F. stage is designed for a
valve of moderately low impedance with
a magnification factor of 5 to 8. . With the
transformer used here, amplification is
high and comparatively even over the whole
audible frequency range,

The second L.F. stage requires a type of
power valve capable of handling considerable
input power without distortion. Where the
receiver is used on.a good aerial in close
proximity to a broadcasting station, say

(Continued on next page.)
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up to ten miles, it becomes necessary to use
a super-valve of the type indicated in
Table A, if full advantage is to be taken of
the high amplification possible without
sucrificing quality. A smaller type of valve
can be used successfully by detuning the
receiver so-that the last valve is not over-
loaded. However, it really pays to use a
super power valve, properly adjusted,
especially in conncction with a cone loud
speaker, as the very excellent and -realistic
results obtainable will amply repay you for
the extra initial outlay and cost of upkeep.
In conjunction with a good loud speaker,

of uprights is truly at right angles with the
baseboard and to prevent trouble in the
future through warping of this board, I have
found it advisable to use a piece of six-ply.
This will always remain perfectly flat so
that the front panel will not be twisted
away from the cabinet front.

Drilling Dimensions.

A piece of }-in. plywood, or even metal,
can be used quite well for this front panel-
The parts of all components mounted on it
are at earth potential so that there is no
question of leakage or necessity for insula-
tion. The terminal panel, however, must be
a picce of good quality ebonite. The
drilling points for front panel and terminal
panel are indicated in Fig. 2 (A) and (C)
respectively.

The sub-panel and its supports can next
‘be prepared and fitted, the wooden supports

295

When mounting the components on the
baseboard, it is a good plan to leave out the
transformer and bias battery until last, thus
making it easier to get at certain wiring
points. The original layout should be
ollowed as closely as possible since the-
disposition of components has been carefully
considered in order to secure short and
direct wiring. If the wiring diagram of
Fig 3 is carefully followed, connecting up
the various wiring points should be quite a
straightforward job.

In Fig. 3 the wiring tags of the two
switches are shown in their actual positions
as one would sec them if the sub-panel were
transparent, and not turned upside down as
would appear at first glance.

The series resistance R, is adjnsted when
the set is ready for operation and may
consist of a length of No. 30 resistance wire
or a semi-variable resistance of the base-
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TERMINAL PANEL LAYOUT.

cven the music lover can listen to and
enjoy the ultimate product of the receiver
without experiencing any of the pangs
caused by some wireless installations.

To return to practical details, the receiver
proper has npt a full length panel. A small
centre panel is mounted against two wooden
uprights and set back from the front edge of
the baseboard. When the set is lowered
into the cabinet this panel comes immedi-
ately behind the opening in the cabinet
front, revealed when the false panel. is
slipped out. The interior of this space is
shut off from the rest of the receiver by the
uprights and the panel on whichare mounted
the two tuning condensers and the rheostat.
The terminal panel at the back of the base-
board is mounted in the same way, and
access to the terminals is obtained through
a slot cut in the back of the cabinet.

Constructional Details.

The sub-panel on the right hand side of
the baseboard is raised on two wooden
supports. On it are mounted the switches
A and B, and between them the volume
control. This consists of a variable resist-
ance, having a maximum value of 500,000
ohms, shunted across the transformer
secondary. This gives a very pleasing
eontrol of volume without in any way
impairing the quality of reproduction, rather
the reverse.

Coming now to actual constructional
details, the two wooden uprights for the
front pancl are 7} in. Iong and 1 in. wide
cut from £ in. thick wood, The two uprights
for the terminal panel arc also 1 in. wide and
2 in. long. These pieces should be stained
and polished before being mounted, the
position of each pair being shown in Fig. 3.
These uprights can be screwed down to the
baseboard from underneath or, better still,
let into 4 in. deep grooves eut into the
baseboard and then screwed from under-
neath, It is necessary to see that each pair

measuring 5 in. by 1} in. The sub-panel
itself can very well be a piece of }-in.
mahogany, as in the original receiver, since
there is no need for insulation all the
working parts of the switches used here
being insulated from the. fixing bushes.
Dimensions and drilling points are shown
m Fig. 2 (B).

A list is given of components used in
the original set, but equally reliable ones
may be substituted, provided that they do
not differ appreciably in dimensions or
electrical values.

Before mqunting the two condensers it is
necessary to cut out the earth screen. This
screen, either a piece of copper foil or
perforated zine sheet, effectively eliminates
all hand-capacity effects when tuning in
with the receiver in a sensitive condition.
See that only the fixing bushes of the
condensers touch this sereen, which must be
clear of the fixed vanes.

The layout of components can be clearly seen in

board mounting type, the latter being, of
course, easier to adjust. Details of adjust-
ment are given bclow. 2
The battery switch A which I have used
here requires a slight adjustment in order
to give the desired sequence of contact-
making mentioned above. To do this the
contact spring at X (see Fig. 3) is bent out-
ward slightly so that the moving brass arm
‘makes contaet with it after the other moving
larm has touched the contact spring at Y.
. Connection between the batteries and the
.receiver is made by means of a multiplo
Mlex lead terminating in a five-point plug,
;which fits into the five sockets on the
sterminal panel. Five terminals can be
“tsubstituted, of course, but I can recommend
ithe plug system as being very convenient.
safe and efficient. Notice that the five
‘sockets - are irregularly spaced to prevent
ineorrect insertion.
(Continued on nex! page.)

Y

the above illustration.
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The plug is constructed from a piece of
}-in. ebonite, 5 in. by 1 in,, in which are
bored five }-in. holes spaced to correspond
with the five sockets. Wander plugs are
inserted in these holes and connected to
suitable lengths of single flex, the free end
of each length terminating in a different
coloured plug to indicate the correct
connections to the batteries. The L.T.
leads should terminate in stout spade
terminals, marked positive and negative.

The loud-speaker and ’phone leads are
also fitted with double plugs fitting into
corresponding sockets on the terminal panel.
The plug system makes it easier to change
over if it is desired to use the 'phones on
three valves.

" " TABLE A.
LA
T s Anode Grid
ype 3&’;?},{, Yolts Volts
S.P. 18 Blue ;

Spot .. .. 120 —
D.E 2LF. .. 2 80 3
S.P. 18 Red

Spot .. .. I 120 6
Cossor 4 volt :

Point 1 R.C. 110 —
Cossor Stentor

Four .. .. 4 75 3tod}
Cossor ditto . . 110 6
P.M. 5B o = 100 —
PM. 5X .. 6 5 3 to 43
P.M. 6 100 6
Or 2356 super

_ Power 100 12

When the wiring has been checked and

passed, the receiver can be set up without

its cabinet for testing. First of all, make
sure that the filament wiring is correct by
connecting the accumulator to the H.T.
leads, the battery plug being in position, and

if the valves do not light all is well. Now
the adjustment of the series resistancc must
be made. The best way to do this is to plug
an ordinary cell testing volt-meter into the
filament sockets of the first valve holder, turn
on the rheostat and switch A, pull up switch
B and then adjust the variable resistance R;
until tho volt-meter gives the same reading
with switch B either up or down,

Operating Details.

1f you intend using a length of resistance
wire, cut off a foot or so and then gradually
decrease the length until the volt-meter
gives the required reading. The wire can
then be wound on a matchstick and the free
ends soldered in place. This adjustment
only holds good for one particular set of

H
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volume with the reaction control at zero,
switches A and B both being down.

With the loud speaker going full blast,
the final adjustment of grid bias can be
made for the best quality. A means of ad-
justment more reliable than the ear test is
to observe a milliameter connected in series
with the H.T. positive lead of first, the
second. and then the third valve. Grid bias
should then be adjusted until the. milli-
ammeter needle ceases to give sudden jerks
when a loud sound comes througl. A
slight quivering of the needle is of 4
moment. 1f a super-power valve is used in
the last stage more than 9 volts grid Liss
will generally be required, and there is roox:
beside the present bias battery for another
9-volt unit.

The' terminal sub-panel is seen in the foreground o! this photograph, which shows the receiver with
valves and coils in position.

three valves, and if any other set having a
different filament rating are substituted
later the resistance R,; will have to.be
readjusted.

Types of valves that will give good
results and the recommended values of
anode and grid voltages are set out in Table
A. For convenience one make only of each
range is shown, other makes having similar
characteristics being equally suitable.

Having inserted the

valves and applied

~r 2r

9.

the anode and bias
voltages recommended
by the makers, the
tuning arrangements
can be attended to.
Two aerial terminals
are provided, A, for
an aerial of large

I

quvsLJ ol

<-—-4/2-+.—/2 ——+ 4%
i

capacity, and A, for a

small one. The re-

action coil should not
be too large, but of

sufficient number of
turns to give full reac-
tion with C; at maxi-
mum for any setting
of C,. This coil will

usually be the same
as, or one size smaller
than, the aerial coil.
The set can now be
turned on and tuned
to the nearest station,

F16.4, casiner.

Y35

which should come in
at- full loud-speaker

f

The sensitivity of the set can be increased
for the reception of weak signals by manipu-
lating the reaction control C;, keeping off
the oscillation point. I noticed with the
original receiver that the setting of G, did
not vary appreciably over the major portion
of, the tuning range of C; thus making
tuning very easy. With a little practice the
knack of long distance tuning can be readily
acquired, but for the best results do not
forget that an efficient aerial is of para-
mount importance.

Cabinet Dimensions.

So much for the works of the receiver,
but before I conclude you will probably
want to know more about the ecabinet.
Leading dimensions are given in Fig. 4, and
if you do not care to undertake the job of
making it up yourself any reliable firm will
undertake the work for a reasonable sum.

A cabinet of this description looks best
made in oak and finished in the Jacobean
style. Note that the false panel is rctained
in position by two pins at the bottom and a
ball-catch at the top. The panelling is
done by letting pieces of }-inch oak board
into the framing of the cabinet, the panels
being finished off along the edges with &
moulding glued on afterwards. A good
recciver deserves a good cabinet, so that it
really pays to spend a bit more on this part
of the set.

Finally, I may say that anyone who con-
structs this receiver and takes care to get
all the details correct will be well repaid for
the time and trouble spent over it.
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! BROADCAST NOTES.

§ FROM OUR BROADCASTING CORRESPONDENTS. _

¢ Mir., Wells on Wireless—Mr. Arpold Bennett Succumbs—The First
Listener—The Musical Avolos—Essex v. New Zealand at Cricket—
“ Daily Mail ”” Week—‘ R.U.R.” by Broadcast—Shakespeare’s Birthday
—A Good Mixture—Adult Education by Broadcast—Edinburgh en Féte—
“ Dick >’ Sheppard and the B.B.C.
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Mr, Wells on Wireless,

MR. WELLS recently expressed some
interesting opinions on broadeasting
in a Sunday newspaper—opinions
which have aroused considerable interest
and comment; but broadecasting erities
point out that there are two considerations
which stand in the way of the unreserved
acceptance of his yiews. One is that Mr.
Wells is not a very keen listener-in, and
the second is that on the day before his
criticism of the B.B.C. was published in a
Sunday newspaper, the B.B.C. broadcast
of the Boat Race thrilled the whole country
in a way never before experienced.

Mr. Wells, however, is very interested in
gramophones, and he compares them with
broadeasting in a way not likely to give the
impression that he thinks broadcasting
reproduction hetter than gramophone re-
production. Mr, Wells seems to have great
faith in the future of thc Automatic Ticker,
which he thinks will give better service for
the dissemination of news than the. broad-
casting service.

Mr, Arnold Bennett Succumbs.

It is not so very long ago since Mr.
Arnold Bennett was also criticising the
B.B.C. rather severely. H. M. Tomlinsor’s
rejoinder to Mr. Arnold Bennett appears,
however, to have had some effect, for it is
now stated that Mr. Bennett has under-
taken to do a *“ My Programme ™ in about
two months’ time.
that the B.B.C. will have equal luck with
Mr. H. G. Wells, for it would be undoubtedly
interesting for listeners to hear a programme
devised by one of the most outstanding
thinkers of this century.

We have no definitc information that
Mr. Wells has in any way promised to
accept an invitation from the B.B.C. in
this respect, but we feel sure readers will
join us in hoping that the B.B.C. will
succeed in persuading him to broadcast
one day. Mr. Bernard Shaw refused
invitations to broadcast many times, but
at last he agreed. Let us hope the same
will be the case with Mr. H. G. Wells.

The First Listener,

The B.B.C. have been making some
enquiries with a view to determining the
earliest listeners. Mr. Charles Pratt, of
Parkeston, in Essex, is a strong claimant
in this connection.. He is an operator at the
London & North Eastern Railway Co.'s
wireless station, onc of the “very few
privately owned semi-commercial stations
in this country. It began in 1910. Sir

Oliver Lodge was personally interested in -

the initial equipment of this station. Ily.
Pratt has been the chief operator from the
start. Mr. Pratt has been a listener to
broadcasting since Captain Eckersley’s first
Writtle programmes.

It is also to be hoped .

P S SRR S o 2

The Musical Avolos.

This trio of xylophone performers will be
heard from Birmingham on Thursday,
April 21st. ‘They are unique in several
ways. They have composed practically all
the items they play, and they have con-
structed their own instruments. One of the

-instruments—the largest of the kind in the

world—is plaved with hammers weighing
two-and-a-half pounds each. This instru-
ment itself weighs 260 pounds, and took
15 years to build !

Essex v, New Zealand at Cricket.
This match will be relayed in a running

commentary from Leyton on Saturday,
May 14th.

Repairing an aerial damaged by a storm at sea.

“ Daily Mail ”* Week.

There are nearly six hours of variety in
the programmes of the week beginning
April 24th—the week in which the results of
the * Daily Mail ” Ballot are being inter-
preted. A good chunk of talk time vanishes,
but there are no sweeping differences in
other programme items. The varicty
periods are so considerable that the B.B.C.
are having no little difficulty in getting
enough talent. Their effort will be compo-
site, Birmingham, Manchester and Glasgow
contributing to the common pool for this
purpose. a

‘R, U. R.” by Broadcast.
“R. U. R.,” the fantastic Robot melo-
drama by Carel Kapek, adapted by Nigel
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Playfair, and produced at St. Martin's
Theatre in 1923, is to be broadcast from
London on May 3rd. The radio version is
being prepared by Cecil Lewis.
Shakespeare’s Birthday.

April 22nd, the- anniversary of Shakes-
peare’s birthday, will be celebrated Ly a
special radio version of “ The Merchant of
Venice,” to be broadcast from London
and most other stations. The cast will
include Raymond Trafford (Shylock),
Phyllis Neilson Terry (Portia), Austin
Travers (Bassanio), and Hilda Bruce Potter
(Nerissa).

A Good Mixture.

Excerpts from the speeches at the Royal
Academy dinner, a variety entertainment,
and items by the Railway Clearing House
Choir are included in Saturday evening's
programme from London on April 30th.

Adult Education by Broadeast.

The B.B.C. are launching a special
campaign to develop the co-operation of
adult education authorities and bodies. It
is hoped spon to make broadcasting a
normal part of all the plans of study of the
numerous organisations engaged in stimu-
lating adult education. As in other branches
of educational work, Scotland is well ahead-
of the rest of the U.K. The man behind the
scenes in Scotland is Mr. J. S. M. Thomson,
the brother of Mr. Cleghorn Thomson, the
brilliant young Controllcr of B.B.C. activi-
ties north of the Tweed. Mr. John Thomson
is in charge of the Y.M.C.A. in Scotland.
This gives him an interesting and useful
background of knowledge to guide his keen
young brother in broadcasting.

Edinburgh en Féte,

Edinburgh will put on a special Scottish
national programme on April 20th. Mr.
Donald Shaw, President of the Highland
Pipers’ Society, will introduce the main
programme items. The Edinburgh Highland
Reel and Strathspey Society’s Band will
give a special representative selection of
strathspeys and reels, Mr. Neil Orr’s
Edinburgh Gaelic Choir will also be heard.
The soloists of this choir are Miss Helen
Whitelaw and Mrs. Neil Orr. The evening
will be S.B. for Scotland.

‘“ Dick *> Sheppard and the B.B.C.

Last October Porurar WIRELEsSS dis-
cussed the possibility of the Rev. H. R. L.
Sheppard going to Savoy Hill to take over
the Sunday work. “ The Times ** has raised
the matter afresh, and it is understood that
conversations on the subject have been
resumed between Mr. Sheppard and the
B.B.C. headquarters officials concerned.
It is impossible to forecast with accuracy
the outcome of the negotiations, but this:
much seems certain, that Mr. Sheppard
will retain some kind of connection, official
or unofficial, with the B.B.C. That very
large body of Hsteners who like Mr. Sheppard
are anxious that he should have a staff job
at Savoy Hill ; but this outcome is doubtful.
Mr. Sheppard’s independence of judgment
and belief commend him to the *“ man-in-the
street,” but the same qualities are not as
popular with hierarchies and authorities.
Not that the B.B.C. would mind, but a
Royal Chartered organisation must pay
some attention to orthodoxy. Morcover, Dick
Sheppard’s amazing popularity as a preacher invokes
a certain jealousy, and perhaps a little apprehension
in the breasts of other preachers. But it is good to

know that his voice will not be barred from the
mierophone.
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An artxcle which should be read by all constructors.

By SIR OLIVER LODGE, FRS.
(P.W.s Scientific Adviser.)

l SOMETIMES think that amateurs (I
don’t mean listeners-in, but those who
take an interest in the working of
their sets), though they pay great atten-
tion to the coils and condensers, and con-
nections, might do well to pay more
attention to the aerial. For, after. all, the
acrial has to collect- all the energy with
which they deal.

It is true that almost any aerial will
serve, and that sets are made with none at
all; or with a frame aerial in the lid of
the box,” though the amount of energy
collected by this method must be very
small. By a series of valves the least
trace of energy can, by good arrangements,
be worked up to any desired amount
without much distortion ; just as a high-
power microscope may make visible things
of incredibly small size. But with every
increase in the power of a microscope the
difficulties of manipulation increase, and
optical imperfections hecome more pro-
nounced. A high-power microscope has
to be very .perfectly made in order to be
efficient ; w hereas, when working on objects
of reasonable size a low-power microscope
or a single lens can be used with great ease
and convenience.

Importance of Height.

Similarly in a wireless set: a series of
good valves, properly arranged, can work

up an almost infinitesimal amount of
energy. But surely it would be easier to
collect more energy and magnify it less.

Moreover, the valve part of the apparatus
means battery expenditure and running
cost ; whereas, a good aerial, as part of the
original equipment, is of the nature of
capital, and involves no current expendi-
ture. In many places a good aerial is im-
practicable, and people are content with
an indoor arrangement, or with something
qmte inconspicuous. But in the big

sending stations great attention is paid to
the aerial, and it is by far the most con-
spicuous part of the installation.

The Eiffel Tower is so effective because it
has such a lofty aerial. Similarly a lofty
receiving aerial would pick up a consider-
able amount of energy, and ought to make
reception easy. An over long acrial may
be unsuited to short waves, though its
wave-length can always be shortened, if
desired, by a condenser in series. But
many people now listen to long-wave

stations such as Daventry, -for which an
aerial up a hillside or tall mast or chimney
would seem to be appropriate.

There may be many practical difficulties

MAl\l of the single headphones which
can be purchased so cheaply nowa-
days give an excellent quality of
reproduction, and therefore there is no
reason why they should not be more
génerally employed for listening-in purposes.
Of course, the one disadvantage of these
single headphones is that they are most
difficult to wear, and usually they have
to be held in the hand against the ear.

However, by a very simple procedure
this great fault may be to a certain extent
eliminated.

Procure a foot or two of No. 14 D.C.C.
wire, or wire even thicker than that if it is
readily obtainable. Double the wire, and
then shape it roughly in the form of a
head-band, as shown in the illustration.
Two small holes are then drilled in opposite
sides of the ’phone earpiece, and the ends

and some legislative ones, and I do not
dogmatise on the subject ; but I think that
some experimenters in out-of-the-way dis-
tricts might put up a good aerial, that is,
one’ that rises to a considerable height
above the earth (for height after all is the
most valuable feature, receptivity depend-
ing on the square of the height, other things
being equal), and see whether he could not
get good results even on a crystal set, with-
out any magnification. Perhaps a single
valve would be necessary ; it depends upon
circumstances. One cannot tell without
making the experiment.

.Advantage of Stranded Wire:

I have seen it stated that conductivity in
an aerial does not matter.- It does not if
you aré ready to employ plenty of magnifi-

eation. It is also said that a thick wire is
not better than a thin one. As a matter
of fact a thick wire is rather better; but a
strtanded wire, that is many thin insulated
wires in parallel, stranded or packed to-
gether into a small cable, will be better
still. The effective conductance of a wire
depends on the surface it exposes to the
ether. The ether penetrates” into the
interstices of a stranded wire as it cannot
penetrate to the interior of a’solid wire,
and all the wires of the strand assist in
conveying the current. 1t is the insulator
betweén the wires that enables the ether
to penetrate, and this insulator must be
dry ; for anything like conductivity in the
‘insulator makes penetration more difficult.

Wave energy only reaches a conductor
through the insulator round it; but it is
remarkable through what narrow crevices
and into what small interstices the ether

effectively penetrates; thus enabling the
waves to reach the conductor, which taps
the ether, and transmits the high frequency
oscillations down to the rectifying and
receiving mechanism.

ADAPTIN G SINGLE
HEADPHONES.

By “AMEC.”

B I e e S 4
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of the wire are pushed through these.
Finally, the wire ends are flottened out
gently ‘inside the earpiece. thus making
the latter loosely but safely attached to
the wire headband.

The above is a very convenient method
of utilising a single headphone earpiece,
and if the wire headband is made with but
reasonable care, it will remain, after a
preliminary adjustment. on the head of the
wearer without showing any signs of
slipping off.

The single *phone described in the foregoing article.
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“OPEN TYPE”

Model AC3
An exposed cone of exception-
ally . well-balanced and neat
appearance. In performance,
fully up to standard ; in price,
most attractive.:

£3:15:0
Dimensions: Height, 163",
Overall diameter of cone, 143"

“DARK OAK”

‘Model ACS
An original and compact
cabinet of plain but good
design, moderate in price.

£6:0:0
Dimensions : Base, 153" x 61",
Overall height, 14",

ST e —_— — e v > =

casting the  AMPLION. Loud

Speaker—in its varied horn and
cabinet types—has been looked upon
as the World’s Standard. This was
the outcome of over 30 years’ experience
in the construction of Loud Speaking
telephones, and now, after further
extensive research and experiments,
AMPLION Engineers have evolved an
entire new range of instruments. These
afford remarkable progress in the art
of Radio Reproduction, and every
model is, without doubt, a masterpiece.
The new AMPLION Cone Speaker has
the following outstanding features:—

i i: VER since the inception of Broad-

€ An adjustable unit of improved type,
remarkably sensitive and efficient, yet
robust.

€[ A cone diaphragm made, nof of paper, but
of strong seamless material, acoustically
correct and entirely impervious to changes
in temperature and climate—a vital point.

& A system of.construction which possesses
all the qualities inherent to cone speakers
without any of the common defects, thus
affording extraordinarily life-like and
natural results.

€] A carefully considered and well-balanced
design such as to eliminate the necessity
for a special amplifier; in effect, the
AMPLION CONE gives—on any ordinary
recetving set—remarkable fidelity in repro-
duction.
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The Natiral Tone

N the new AMPLION the better
features of the Cone type have

been preserved and developed, .

while certain undesirable features have
been eliminated.

The lack of sensitivity, combined with a need

for frequent adjustment and a ‘tendency to

‘ drumminess ”— popularly supposed to be
inherent to the cone speaker—is entirely absent
in the AMPLION Cone.

No longer is there need to suffer from the well-
known ‘‘ phonograph effect” so commonly
associated with Wireless Loud Speaker repro-
duction, even of the best obtainable quality.
Nor must the other extreme, an ‘‘ artificially
mellowed "’ tone, be adopted as a poor remedy.

The AMPLION Cone Speaker has been designed
—by giving the right pitch and proper balance
—to afford fidelity in reproduction, following
a close practical study of the average character-
istics of British Radio sets and ordinary con-
ditions of reception.

The net result is a quality of reproduction quite
unlike anything hitherto attainable—a repro-
duction which may be truly described as a
remarkably close approximation to, and practi-
cally - indistinguishable from, the real thing.

Send for Descriptive Booklet W .L.5.

GRAHAM  AMPLION LIMITED,
25, Savile Row, London, W.1
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“JACOBEAN

Mode! AC7
A particularly handsome and
stylish piece of furniture in
period design

£6:10:0
Dimensions *© Base,. 15" x 71".
Overall Height, 151"

OAK”

“CHIPPENDALE”

Mahogany - Model ACY
A striking cabinet design of

lines and finish,

worthy- of association with
furniture of the highest class.
£7:0:0
Dimensions : Base, 171" x 74",
Overall Height, 163",

=
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WAVE LENGTH CHANGES.

BY THE EDITOR. .

* D D S A e o 0 S S SR P i )ir

HE experimental - transmissions by
Daventry Junior on 400 metres have
made it quite clear that this is an

unsuitable wave-length, for, within a radius
of 50 or 60 miles of that station, it iz ex-
tremely difficult to tunc out Daventry
Junior in order to receive. a local station,
The 400 metres wave-length, however, is
not definite, and we do not know as yet
exactly what wave-length will be allocated
to this new station.

It is also becoming clearer and clearerthat
the Geneva wave-length plan has only proved
partly successful, for the constant listener
will agree that there still exists a consider-
able amount of intérference between broad-
casting stations in Europe, and that of late
the trouble has grown even more pronounced.

An analysis of this interference shows
that the station at Toulouse is badly inter-

- fered with, while Berne, Gotenberg and
Glasgow have been interfering with each
other. Langenberg and Paris also interfere
with each other, while within a radius of a
few miles of London it is extremely difficult
to tune in Stuttgart and other German
broadeasting stations near to 2 L O’s
wave- length

When these stations are tuned in, London

can also be heald at a strength sufficient
to spoil - one’s enjoyment of the foreign
programmes. - The trouble is that the
stations concerned under the finds of the
Geneva, Wave Plan Committee are not all
carrying ont the recommendations of that
committee, and so far the Spanish stations
have entircly ignored the plan. They havo
had wave-lengths allotted to them, but they
have not yet adopted them ; and it seems
quite likely they do not intend to adopt themi.

Co-operation Wanted.

This is extremely disappointing, as no
doubt listeners will agree; that a few
Spanish stations should upset the apple-
cart of what was, after all, a very meui-
torious attempt on behalf of the Geneva
Wave Plan Committee to reduce inter-
ference among broadeasting stations.

We understand that a Committee of
Enquiry has been appointed by the Spanish
Government to deal with the question of
the adoption of the wave-lengths by Spanish
stations. - But Spain is not entirely to blame.
There arc other offenders. And, again,
since the plan was brought into opcration
officially, a good number of new broadcasting
stations have started transmissions without
any reference to the Geneva rulings or to
the Union Internationale de Radiophonie.

If, of - course, Eu10pean Broadcasting
Compamcs are going to ignore the Inter-
national Radiophone Bureau at Geneva
and the rulings of the wave-length " plan
committee, then the work of that committee
will be completely nullified, and holding
conferences for the benefit of Turopean
listeners and for Britich listeners iill
simply be a waste of time.

The trouble is the International Radio-
phone Bureau has not the international

support of the Governments of the various
countries ; its findings are more or less
unofficial. It merely makes recommenda-
tions which the Governments of the countries
concerned are invited to consider and to
adopt. But there is no international law
to enforce its rulings, as is the case with
the Berne Wireless Telegraph Convention
of 1911.

The Forthcoming Conference.

Another big conference is to be held in
Washington in October. It is “ billed " as
the first International Wireless Conference
since the War, and we understand that its
deliberations will last at least two months.
Its main object will be to revise thc con-
ventions ‘as laid down fifteen years ago.
The Radiophone Bureau of Gencva is to
send delegates, and no doubt representa-
tives of the B.B.C. will also attend.

A good deal of the business will be in
connection with European broadcasting

problems, and we understand that it will"

bo urged that the wave-band of 200 to 570
metres should be reserved exclusively. for
broadcasting and kept clear of Morse.
How Morse is to be kept clear of wave-
lengths near 570 metres, which, of course,
is very neat 600 metres—the ship’s wave-
length—we do npot know, for so many
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ships these days still retain obsolete spark
apparatus, and to cut out transmissions of
this nature, even with the most selective
apparatus, is—as our readers know—ex-
trcmely difficult, especially on the south
and east coasts.

There is no doubt that a considerable
tightening-up of the regulations governing
broadeasting stations in Europe and Great
Britain is required. America does not
affect broadcasting this side of the Atlantic,
but from what we know of the conditions
over there, we should think that America
also should seize this opportunity of
drastically dealing with the broadcasting
situation in the States.

There are two main sources of trouble—in
Europe, at any rate :

(1.) The increasing number of broadcast-
ing stations which spring up like mush-
rooms in the night and start transmitting
irrespective of the findings of the Geneva
Wave Plan Committee, and

(2.) The failure of certain stations to keep
their promise and change their wave-

-lengths in accordance with the plan,

Until these two problems are dealt with
effectively, the real pleasures of DX
listening and the international effects of
broadcasting as a means of propaganda and
amusement will never hecome really satis-
factory.

It seems that the solution is to give execu-
tive power to the International Radiophono
Bureau. - At present it is a sort of milk-and-
water League of Nations Committce, but
if it can only make recommendations which
are to be carried out, if the various Covern-
ments concerned think fit, thén unity of
purpose and unity of ‘organisation will
never result. Instead, chaos, and the re-
tardation of European broadcasting.

The new No. 7 studio at B.B.C, headquarters, Savoy Rill, W.C.2.
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T would be difficult to find a commoner
article than a wireless rectifying crystal
among the apparatus and equipment

of the average radio user. Yet, despite this
fact, the origin of the radio-sensitive
crystal is, to many people, quite a matter
of mystery. 1 remember once conversing
with an old gentleman who, although he
was really frantically interested in wireless,
held many peculiar and cntirely original

notions on the subject. One of his hectic
Leliefs was to the effect that the ordinary
galena crystal’ consisted of a number of
very fine lead and silver turnings which
had all been cemented together with some
metallic cement !

Galena Mines:

Well, although it is quite certain that
none of my present readers will be labouring
under any such delusion regarding the
nature of the crystals they use, there will
be, perhaps, many individuals to whom a
little information coneerning the origin
of the average radio-sensitive crystal will
be of interest. After all, the radio crystal
is always full of interest, and, as we shall
sce, the facts concerning its production
are hardly less interesting.

Let us begin by considering the com-
monest of all radio-sensitive crystals
nowadays—the crystal galena. That is to
say, the brightly glittering" crystal which
makes its appearance in so many different
proprietary guises on the modern radio
market.

Galena, as the reader will be aware, is a
naturally occurring minera! consisting, for
the most part, of a compound of lead and
sulphur. ~Hence the mineral galena is
technically said to be composed of lead
sulphide. Now, galena, jn one form or

B e e o ¢

An exiremely interesting and infor-
mative artiele by our Staff Consultant,
who is an authority on radio sensi-
tive crystals,

By J. F. CORRIGAN, M.Sc., A.L.C. |
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another, is a very abundant mineral. It is
found in all parts of the world. There are
great. natural stores of the mineral in
America, Germany, France, Spain, and
even in the vast and almost unexplored
{and certainly unexploited) regions of Aus-
tralia galena occurs in immense quan-
tities. Even in England we are not without
galena mines, although the amount of ore
yielded by these mines is not great.

Radio-Sensitive Ore.

Unfortunately, most of the gaiena which
is mined for the purpose of manufacturing
metallic lead is of very little use in the
radio industry, owing to its comparative
insensitivity. The majority of the sensitive
galena which we use in this country comes
from speciul mines situated in the south of
France:and=in Spain: In these mines the
mineral ‘occurs. in* & peculiarly crystallised
form. The erystal lumps are fine-grained

(comparatively speaking), and it “is’ from Fig. 3. A natural lump of galena before it is broken

this‘material . that " the natural galena of
radia science is obtained.
The mineral is found. in common with

One of the giant pulverising machines used to
“erush the ore.

Fig. 2.
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many other minerals, in quarries in, the
sides of hills. Here it is mined, as the
phiotograph Fig. 1 will show, and the crude
ore is then conveyed to large breaking and
pulverising machines.  One of these
machines is illustrated at Fig. 2. The raw
mineral is tipped into these machines, and
it is separated from dirt, rock, and other
impurities, and finally obtained in any
desired grade of fineness, from a mere
powder to lumps weighing several pounds
each.

It is from these latter mines that our
radic-sensitive galena comes. A crystal

up for radio purposes.

dealer or manufacturer trading in his own
proprietary brand of natural galena will
have regular consignments of small galena
lumps sent over to him. Such lumps may
weigh anything from an ounce to a pound
or more. The illustration, Fig. 3, shows a
typical lamp of this naturally sensitive
galena before it has been broken up, tested,
and graded by the crystal dealer.

Testing Crystals.

The process cf breaking up and testing
galena for the radio market is a tedious one,
but nevertheless, it is a task which must
be undertaken with great care if the final
marketed products are to possess a high
and a uniform sensitivity. The actual
hreaking up of the lump galena, too, is
‘not so_simple a job as it might seem.
Generally, it is a very wasteful operation,
as much as 40 per cent. of the material
being rendered useless during this proeess.
The cheaper grades of crystals are usually
tested out en masse or in large batches,
but,;the best varieties are each tested
\singly on actual broadcast reception. It is
in many respects this careful process of
testing good quality crystals which sends
their prices up.

' (Continued on next pwye.)
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Of course, quite, a considerable amount
of radio-sensitive galena is now manufac-
tured entirely artificially. The process
consists in heating up raw galena or lead
sulphide until it fuses, and then allowing
it to cool down slowly in order to effect
a fine crystallisation of the molten mass:
Such a process has to be performed in a
high-temperature electric furnace, because
the ore does not begin to melt until a
temperature approaching a thousand de-
grees centigrade has been attained.

Carborundum.

Another artificial crystal is the well-
known carborundum, which consists of a
compound of silicon and carbon. In the
manufacture of this crystal, which is
chiefly carried on at the Niagara Falls, in
Canada, on account of the cheap electric
power in that locality, a mixture of purified
sand and granulated coke is packed into an

0

is sensitive. The sensitive specimens of
iron pyrites have generally a very smooth
.and polished lemon-yellow appearance,
and they have the peculiar surface for-
mation shown at Fig. 5. A small amount

sof sensitive iron pyrites comes into this
country from Italy, but it is not much.
Germany seems to be favourably situated
for good supplies of this mineral, for in many
parts of that country iron pyrites detectors
are as common as galena ones are over
here,

Copper Pyrites and Bornite.

Next we have two very similar ores {or
similar ones so far as their radio-sensitive
properties go), to wit, copper pyrites and
bornite. Copper pyrites is the commoner
ore of the two. Herc again we have two
minerals which occur naturally in rock

. veins and mineral quarries in many widely

differing regions of the world. Copper
pytites is mined in Cornwall, in Derbyshire,
and also in regions such as Siberia, the
Ural mountains, Australia, South America,
and so on. Bornite occurs, also, in the

same regions.
Both bornite and copper pyrites are
sulphides of copper, but they contain iron
also, and other im-

purities, and it is
very likely that the

nature and propor-
tion of these natural
impurities have a
great bearing on the
reotifying propertics
of these minerals.
The minerals, bor-

nite and copper
pyrites, in common
with 1most of the
other radio-sensitive
minerals, are mined
in very much the

Fig. 4. The preparation of carborundum is carried out in electric furnaces
similar to the one illustrated above.

electric furnace, similar to the one illus-
trated at Fig. 4. A heavy current is turned
on, and the furnace is heated up for about
eight hours. After this time, the furnace is
allowed to cool down, and the crude
carborundum is dug out. - The product is
crushed and treated with mineral acids
to remove impuritics.

Silicon is another radio crystal which is
artificially manufactured. In this case,
however, the crystal is not composed of any
chicmical compound. It is an element, that
is to say, it consists through and through
of silicon, and nothing else. The manu-
facture of commercial silicon is not unlike
the electric process for the manufacture of
carborundum.  In the preparation of silicon,
tfine purified sand and coke are heated in an
electric furnace, hut the proportion of sand
i3 kept in excess of the amount of coke
used. In this manner, silicon. occurs as
the final product of-the electrical fusion.

A Scarce Rectifier.

Turning now to other erystals which are
used for wircless rectifying purposes we have
the highly satisfactory, but considerahly
scarce, iron pyrites. Iron pyrites is really
an extremely common mineral. 1t is fonnd
in many parts of the world, and in this
country ve can find masses of it occurring
in rock quarries, in the sides of hills, and
even on the seashore. Unfortunately,
however, not much of the mineral so found

same  manner  as
galena. They are
separated from dirt
and other earthy impurities, mechanically
washed and broken up, and finally specially
selected masses of the mineral are sent in
small sacks to the radio dealer in ‘crystals
for his own treatment and grading.

Two Rare Minerals.

Tellurium, a rectifying element which is
of very great value to the crystal set owner
and experimenter, is found in certain rare
minerals, such as tellurite, which is an oxide
of tellurium, and also letradymite, the latter
being a combination of tellurium and
bismuth. The element also is found in some
parts of the world in its free state. Most
of the radio-sensitive tellurium sold nowa-
days, bowever, is extracted along with
selenium, from the sludge which is formed
as a by-product in the settling tanks of
sulphuric acid works, the
metal originally coming from
the pyrites which is employed
in the manufacture of the
acid. The tellwium so ob-
tained is then generally
purified by chemical means,
and finally cast into sticks
or crystallised. Tellurium is
a rare element, and owing to
its excellent rcetifving pro-
perties when used in con-
junction with zineite - or
copper pyrites in a detector
of the perikon type, isin con-

Fig: 8. Testing samples of radio crystal before placing them on the marks®
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tinual demand. Amateurs, therefore, who
hold supplies of this crystalline metal
would be well advised to conserve their
stock of it to the utmost degree, for, owing
to the demand which is made upon the
metal, it is certainly not getting more
plentiful or cheaper.

A rectifying mineral which is seldom used
nowadays, except by the enthusiastio
cxperimenter, is molybdenite, a sulphide
of the metal molybdenum. Molybdenum
i8 a very
useful
metal in-
deed, and
thus there
is a con-
stant de-
mand forits
ore, molyb-
denite. In
appearance
molyb-
denite is
not unlike .
galena, ex-
cept that it
has a green-
ish cast
about it, and that it usually takes the form
of flattish plates of mineral, the surfaces of
which can be peeled off in a manner similar
to miea. The ore molybdenite has been
found in small quantities in this country,
but the chief tource of present day supplics
is South America.

Finally, we come to an

Fig. 5. Sensitive specimens of iron
pyrites have a definite sartace for-
mation, as shown in the illustration.

extremely.

.interesting rectifying mineral, zincite. Now

zincite is really a naturally occurring oxide
of zine, its red colour being due to the
presence of slight amounts of manganese -
compounds. The ourious fact concerning
zinecite is that although there are many
zine ores very much akin to_ it in physical
properties, almost the whole of the supply
of this red zinc ore which is of any use for
wireless purposes comes from a group of
mines situated in the New Jersey district
of North America.

It is on account of the above facts that
zincite possessing good rectifying properties
is fairly scarce. Naturally, efforts have
been made to manufacture rectifying
rincite crystals artificially. The exact

process by which these artificial zincite
crystals are prepared is kept secret, but,
nevertheless, the synthetic zincite consists
. of nothing more than fused zinc oxide, the
fusion being carried out in a high tem-
perature electric furnace.
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AST week I briefly explained the
general principles of the new Loftin-
White system of combined constant-

coupling with an ingenious method of
preventing self-oscillation. I also gave
photographs of an experimental board by
means of which the circnit can be tested
by the reader himself. This week I want
to give you some actual details of how to
wire up this board, and what you can do
with it.

Let me say at once that it should not be

the aim of the experimenter actually to

details concerning the wiring
up of an experimental receiver
on the Loftin-White principle.

By
PERCY W, HARRIS, M.I.R.E,
(Editor of “The Wireless
Conslructor.’)

#*
i Some interesting and practical

principles, it is better to consider the inter-
valve coupling alone in the first tests.

@H.T+
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__L Fi16.). THE LOFTIN=WHITE CIRCUIT
= FOR TWO VALVES., -

duplicate this board assembly in detail ;
any similar apparatus will do. For example,
I always keep a few odd strips of ebonite
with slots in them, into which I can quickly
slip ““ one-hole-fixing variable condensers.”
These strips can then be screwed along
the front of a baseboard in any convenient
position without the nced of using a special
ebonite panel. If you have an odd piece
of ebonite sufficiently large to carry all
threc condensers, by all means use it;
the whole scheme is to utilise any existing
spparatus you have in the most economical
fashion.

Conventional Aerial Coupling,

In addition to this you will require
one standard six-pin split-primary aerial
coil, a few plug-in coils of values up to 75,
and. soveral MeMichael clip-in condensers
of values which you will choose after
reading this article.

I you will refer to Fig. 1 in my last
week's article (reproduced again this week)
you will see that the first valve is not coupled
to the aerial in the conventional -way.
There are several methods of joining the
aerial to the present set, but I have chosen
the tapped aerial method, using a standard
six-pin coil. It would, of course, be better
to couple the aerial by the Loftin-White
system, but in experimental work of this
kind we do not want too many variables ;
and, in order to get a good grasp of the

Woe thus use an H.F. valve joined to the
aerial in the conventional manner, the
point of interest in the set being the

- method of coupling this valve to the

detector. As will be seen from the theoretical
diagram, the coupling is a combination of

capacitative and inductive methods, and
the practical wiring diagram of the set
made up for this week’s experiments shows
the moving coil in the coil holder as the
inductive winding, and the McMichael
clip-in condenser as the capacity for the
purpose.

The Intermediate Condenser.

The grid circuit, consisting of another
plug-in coil tuned with a variable condenser,
i3 quite conventional, a fixed condenser
being shunted across the tclephone ter-
minals in the plate circuit in the usual
manncr. The very important intermediate
condenser which serves to shift the phase
is made variable for this experimental
work, although once the correct value has
been found it can be fixed in a finished
receiver. The centre condenser of the
three is used for this purpose, and,. as
previously explained, has a value of 0005
mfd.

For general "experimental work on the
ordinary -broadcast band, a No. 60 plug-in
coil should be placed in the fixed socket
(i.e. the grid-coil socket for the detector
valve), and, as a first trial, a No, 35 as
the inductive coupling (moving coil),

Connecting Up.

The .centre condenser should first be
placed at its maximum capacity, and -a
‘002, mfd. or ‘003 mfd. condenser clipped

(Continued on nerd page.)

receiver.

The experimental board wired up as a two-valve *“ constant-coupled **

Note the * variable ** resistors to the richt ol the coil holdes,
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CONSTANT COUPLING.
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in for the capacitative coupling. The
coupling between the moving and fixed
coils should be made fairly tight. Any
suitable H.F. valve should be plugged in
the first socket and a suitable detector
valve in the second. Aerial and earth
should not be connected yet.

Preliminary Adjustments.

Connect your batteries, a pair of_ tele-
phones, and tune on the first and third
dials until the first and second grid circuits
come into resonance. Vary the coupling
between coils and experiment generally,
and you should soon find that the set
can be made to oscillate over the whole
range of the tuning condensers. If this
does not happen, you will get one of two
effects : either the set will tend to oscillate
at the top of the condenser scale, and not
at the bottom (quite the reverse of the
usual state of affairs!), or 'you will get
the reverse effect of a tendeney to oscillate
more at the bottom of the scale than at-
the top. If the former phenoménon occurd
it shows that your clip-in condenser is of
too small a value, while if the latter this
condenser is too large. . Between 002 and
‘004 you wilk find:the correct value. when
you have arranged your toupling between
the moving and fixed coils to the correct
value.

It i3 worth while experimenting with
various sizes of coils in the moving coil
socket. The fixed coil should not. be
altéred once you have found a coil to suit
your wave-length range. The actual

degree of coupling is best found by experi-
ment, for the mechanical separation
between the coils will differ for different
makes of coils.

The actual components needed for this
experimental board are given below.

-‘—=lllli|lIIIIIIIIIIIIIIIIIIIlIIIHIIIIIIIIIIII|III|IIIIIIIIIIIIIlIIHIIlIIHIII =
COMFONENTS' REQUIRED

3 Variable condensers, each of -0005. mid.
preferably. (Note : The middle con-
denser can be a ‘0003 mid., but this is
barely large enough for all the ex-
periments.)

2 Baseboard-mounting sockets.

1 Six-pin coil base.

1 Radio-frequeney choke.

2 Baseboard-mounting resistors (one, at
least, variable).

1 Base for McMichael elip-in condensers.

1 Two-coil holder.

1 Fixed condenser, ‘001 mfd.

One ‘0003 mid. fixed condenser -with
clips for leak (it should be possible =
with this condenser to connect the grid
leak from the grid to positive filament,
and not across the condenser).

Terminal strip for aerial, earth, L.T.
neg., L.T. pos.,, H.T. neg.,, H.T. pos.,
and telephones.

SRR

You will notice on my baseboard lay-
out that I am using what have sometimes
been humorously called * variable fixed
veistors ’ ; that is to say, baseboard

THEHIHOHE ORI R HA R eanme

IR R TR HNRTRIR IR
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-resistors which are xariable and calibrated.
It is a Bgrema help to have the resistor for.

the H.F. valve variable, so that you can
dull the filament down to a point where
it 'just stops oscillating. This adjustment
is most helpful when the set is-oscillating
at, say, the top end of the scale. ~ You
can then dull the filament of the H.F.
valve to a point where it will just stop
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oscillating. = Having found this point,
increase the brightness just slightly until
the set begins to oscillate once more.
Now turn to the other end of the scale and
find whether the set will oscillate there
or not. You have to aim in these experi-
ments at an adjustment of values so that
the set will oscillate uniformly, and at
an equal strength over the whole scale.
Once you have found this position the H.F.
valve can be brightened up until it is
working a* maximum efficiency.

Preventing Oscillation.

The rext step to take is to stop the set
oscillating without ™ losing efficiency, and
to adjust it until you find a point where
the set is just below oscillation-point over
the whole range of the condenser scale.
To do this it is merely necessary to reduce
the value of the centre variable condenser.
You will then find the set is in that desirable
state which we have all so frequently
sought—highly sensitive over the whole
tuning range, without any need to touch a
reaction control. When you have found
this state of affairs, you can connect your
aerial and -earth, and you will find that
the set is surprisingly sensitive. There
are two reasons for this sensitivity, one
being that the coupling is constant over
the whole range, and the other that you
can get a really efficient coupling between
primary and secondary of your H.F.
transformer (in this case the moving and
fixed coils in your coil holder) without self-
oseillation taking plaee.

Possible Modifications.

Several modifications of this experimental
modification of.-lay-out are possible. For
example, you -can, if you desire, use the
ordinary type of plug-in coil instead of

(Continued on page 309.)
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R ‘ﬁﬁv ANS
s STRONGER SIG/VA!S

“The steeper the slope of the characteristic
curve the stronger is the reception of weak
signals, the better the reception of good
signals, and the Breater the purity of repro-
duction,” said “TONE” to “ POWER.”

“That’s ‘ Steep- Slope’ efficiency in a nut-
shell,” replied “POWER,” ‘‘added to
which ¢ Steep-Slope’ Valves use less cur-
rent, and have great mechanical strength.”
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D.E.H. 410. A remarkable valve for the popular
Resistance - Capacnty Ampllﬁers “ Amplification :
Factor ” 40 H.F. v . . Price 14/- 4

D.E.L. 410. For sensitive H.F. Amplification and
Detection, or L.F. Ampllﬁcauon in Transformer )
coupled sets . . . . . . Price 14/-

D.E.P. 410. You need this valve for the last stage
“imr your set to get the utmost volume and purity
from your Loud Speaker . . . . Price 18/6

These valves consume
" less than 1/10 amreres
and are designed to
operate from a 4-volt
accumulator.

_or¥ TONE & POWER

Adut. of -The "General Electric Co., Lid., Magne! House, Kingsway, London, 1.C.2,
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THE BEST AMPLIFIER AND ABSOLUTE QUIET
THE CHEAPEST IS THE NEW ot iy

NON-VALVE
BAR AMPLIFIER

C.
NO NEED.FOR A;%jéﬁf

THATTOMB-LIKE

SILENCE WHEN . /f
LISTENING- |N Frice 38

: THE oLD
THE NEW WAY
WAY

GIVES REALLY GOOD LOUD PHONE
RECEPTION FROM WEAK SIGNALS
AND GOOD LOUD-SPEAKER RESULTS
FROM SIGNALS OF AVERAGE

STRENGTH
PULLY ILLUSTRATED
Order from your Dealer or LISTS FREE .
Direct from:

THE NEW WILSON ELECTRICAL MFG.CO.LTD, S FATZROY STREET  wil

) Save One and
*
R et Sixpence per
1,‘--\(,' Fr 3 “. 7 l

.‘:‘ 1t MLA.L. X T{IRIIOTRON . fr A 1 Wi Coil 1,’6

60 volt M.A.L. | alves e eac 5/~ | Aerial Wire oi
High Tension |2 mfd. Red & Black Flex yd. 1id Be)’ﬁntdh the /Deftect%r sta;l,'e, {1?)1 ay
Batteries .. each4/1l] Condensers.. »  2/3.Panel Switch— RIOre tr :"; T3 fon T%evab:i ¢ }frs

Rheostats .. »  1{-| Accumulator Ebonite .. 1/- Esl?o\ckav agl?s[;iem devncees that PRICE 1 /3 h

» 30 Ohms ,, 1/8 -Carricrs 3 & 1/-| Baseboard Coil necessary in eve sgta e is a deﬁnmel ar eac

Hydrometers “ FLUXITE ” tin  6d.| Plugs .. ecach 94. e\plod?fallacyry Fo%- HE and LF ‘

o (l{lnl:lre;aksable) ” 3/2]/_g eg&gm‘ie’g‘pe . gg '°°C°gnd¥::g:le 3/8 stages there ‘is nothing better ‘than the new Ashley Valve Holder.

vV ;fvef;__o € B “ NIELGO’\X- - | farth Tubes » /- Constructed throughout of genume bakelite and non-oxydising metal, the valve
FRELAT 4. \IULTi-V;llv & 7/6/Cone Loud o 2 = sockets are surrounded by air throughout 90% of their lcngth Socl\ets and

Anti-Micro " > basket Coil 2 ” [Nasst 20/- connections are stamped complete out of one piece, provision being made (or

Valve Holders ‘ 1=l Hoihes 9. Volfmeters LD /6 wiring to terminals or soldering to tags. Moreover, a specia! safety groove is

« DUNDAS " ! | Transfers ”pack’ét 4d.|Ebonite Panels ¢ | provided to ensure the valve lcgs engaging with the corresponding sockets.

Lo(l.;‘d 11Speal)(er 25/ y l}l{lcgl%- 24 x 8ins. .. S 4516

Full size} .. . - A L 24 x9Qins. .. .. -

(C;oi}ilgugs oc :, 4d. Potelx’)gometcrs each 4[-; 24 X o ins. .. %fe STAN DARD VALUE EI{hE S ISTANC ES
rid Bias “ MURRAY 24 X 11iRs. .. (- ’ - xhaustive tests by the
Batteries, Valve Holders § 1/-1 24 x°127ins. . 6/6 = I
9 volts t § » 1/-|2-way R.D. ’ | Headphone National Physical and

%/\'mfeb?wéchdes »  9d. Cloxl Holders o 4= ElCords iy B 2 Otéler world famous
ariable Gri Pulleys .. .. 24d. ' Electric Lamps. 3 L laboratories have pro-
Leaks Y , 1l/-|Insulators .. 2 (or 1d. Metal Filament ;¢

Screw Drivers :, 3d.! Valve Holders each 8., Lamps .. doz. 8/ PRICE 2/6 eaCh duced hlghly satxsfactory

Banana Plugs & {Crystal 100 watt ¢ reports. Each Resistance
Sockets .. » 24 [NEUTRON) , 1/-| watttype .. , 17/6 (with clips) on completlonlssub]ected

Earpads pair 3d. | Flash Lamp Cases ,, 6d.|100 watt to a rolonged deal

Coil Plugs on Base each 94, 4-1b. 16 Gavge Wire,, —-1/-/~ Opal Lamps w  24/- 50,000 ohms to I megohm duri Ph ng ordea

Cr%lx . o 2 B. g A& o s ]gca‘t(ieldSShe(xldes each 1/- ’ g wring which it is under

ransformers ) {* 4 B.A, Rod.. foot ~21.|Nickel Spade ressure al @ minimum

Celluloid Strips str'ip 3d. Name Plates per set 1d.! ' Tags .. _gross 1/- ’ 530 volls. of

POST ORDERS. Carriage paid on orders of £x and over. g | Guaranteesd accurate within ten |
Terms : « Cash with order, on money-back guarantee, ! P ) poi%g:tm uc%eg?iu tc(;.immﬁzzxm;ﬁi
) others.
s 1f your dealer cannot supply
we send post free.

- 3 Ashley Wireless Telephone Co. (1925) Ltd.
RADIO HOU E MIDDLESBROUGH Finch Place, London Road, Liverpool

‘Phone - - - 1366, MIDDLESBROUGH
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FINISHING OFF FLEX.

gi.
I A short'articl_e which will prove of value to the tidy amateurs,
¢
*

{
!

By HUMPHREY PURCELL.
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ONE of the least tidy and least efficient
features of the home-made set is

usually the condition of the flexible
leads to the batterics, the loud speaker,

- -

and to aerial and earth. Oiten the ends
of the flex are merely twisted so that the
seven or nine thin strands of wire are
squeezed beneath a terminal until, onc by
onefthey break away and another inch of
flex has to be bared. ‘Meanwhile, there is
quite a good chance that one of the broken
off bits of wire may fall where it is not
needed, or.that a stray strand may touch
a connecting wire that ought not to be
touched. Further, the experimenter in a
hurry gives himself every opportunity of
connecting wires to the wrong terminals.

Fixing Spade Tags.

. Coloured flexible wire is very cheap, and
it is a pity not to take the simple precaution
of providing a lead of a different colour
for each H.T. tapping. Double flex should
be knotted about four inches from the end

to prevent it from unwinding. The best ;
terminals for the wires are probably those -

consisting of a spade or pin with a screw-on
collar of red or black composition. If the
ends of the cotton covering of the wire are
pushed through tho collar so that they
are caught in the thread of the tag when
the collar is screwed home, there will be
no fraying (Fig. 1).
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- If clip-on tags are used, the bared wire
should not be merely held by the turned-
down tecth of the clip. A sufficient length
should be bared and cleaned to allow it
to be taken first up the groove betwecn
the teeth, then “underncath the tag, and
finally down the groove again. When the
teeth ‘are . pressed down to grip the wire,
the two teeth farthest from tho spade
should also be made to bite into the insu-
lating cover of the wire (see Fig. 2). Even
with this precaution it will probably be
necessary to bind the joint to make a good
job of it. Black or red cotton, or silk,
should be used for binding to distinguish
positive and negative leads,’

P et < X
! CONSTANT COUPLING.
§ (Continued from page 306.)

*
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the newer six-pin coil; but if you do so,
you must be careful to arrange the various
coils in such a way that there is a minimum
of interaction between the two grid circuits.
By using the six-pin aerial coil the windings
of this and the plug-in coils in the coil
holder are approximately at right angles.

Constant Reaction Coupling.

If you carc to carry your experiments
to a still further point of nicety, a 001
_variable condenser could be connected
in parallel with the McMichael clip-in
condenser, so that you can ecasily obtain
intermediate values between those of the
various fixed condensers you may clip in.
A -002, a ‘003, and a ‘004 mifd., however,
will be enough for you to carry out some
interesting experiments, particularly if,
“in addition to these, you have a small value
like ‘0002 mfd. to show you what happens
when this condenser is too small.

When you have carried out the experi-
ments described, and have obtained a
-good idea of the Loftin-White method,
-it is quite simple to proceed with experi-
ments in aerial coupling, thus enabling
you to get a greater efficiency of coupling
over the whole range than is possible by
the usual methods.

In many aerial coupling methods we
either use tappings on the aerial coil,
as is the case with the standard six-pin

or the Lissen X coil, or we change.a
coil coupled to the first grid coil. In the
Loftin-White method it is possible to
arrange a coupling which serves from, say,
200 to 600 metres with equal efficiency
without making any change.

The Loftin-White method is also applic-
able to reaction coupling, so as to give you
a constancy of reaction in a single-valve set
over the whole range of your condenser.
This, too, can be combined, if necessary,
with the methods I have already described.

Details of experiments on this line will be-

given next week.

A front view of IMr. Ham’s; Loitin-White experimental board,
showing the method of mounting the variable condensers on

Meanwhile, I think I have shown sufficient
to indicate the great importance of Messrs.
Loftin and White’s contribution to the
radio art. : }

They have obviously gone into the
theory and practice very thoroughly,
and in their first published papers they
gave particulars, not only of constant
coupling between aerial and first grid,
together with constant coupling between
valves, but also of constant reaction
coupling and the very important method of
cbtaining stability while retaining a really
efficient degree of coupling between valves.

strips of ebonite. and the general appearance of the receiver,
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Wireless Services.

NOTICE that many wireless dealers in
suburban and provineial parts are estab-
lishing excellent systems of wireless accu-

mulator hire,’ exchange and maigtenance
services. Services of this kind have, of cotirse,
been in existence for a considerable time, but
they have not been made as much usc of as
I think they deserve. In spite of the great
varicty of battery-charging and battery-
eliminating devices available, there muststill
be a very large section of wircless users who
really know nothing about the battery,
beyond the fact that it is some unfortunate
necessity and somcthing which has an
‘annoying habit of “ giving out” at incon-
venient times. By availing himself (or,
more likely, hersclf) of an accumulator
exchange or maintenance service, the
battery can practically be forgotten and
almost the only feature of the “ Home
Radio Receiver” which requires attention
-thereby ceases to bc a source of trouble.
-The rates charged are usually very reason-
able : I have before me a leaflet of a well-
known service in North London, which
charges only 18s. per quarter.of 13 weeks
for the weekly cxchange of a 6-volt 30-
ampere-hour accumulator; 18s. for
.weekly exchange of a 4-volt 40-ampere ;
-and 13s. for the weekly exchange of a 2-volt
40-ampere. This latter item, which works
-out at exactly 1s. per week, gives some 40
ampere hours (actual) for 2-volt valves,
which should surely be ample for any
_ordinary set.

Maintalning the Set. . _
In addition, the wireless service, being in
regular touch with the client; is able to carry
out repairs and generally keep the set in
perfect working order, and in the leaflet
" before me I see that for complete mainten-
ance (except battery charging) a fee of 10s.
per quarter is quoted. I should recom-
mend all those who are purely listeners (and
not experimenters or * fans ’) to look into
the question as to whether the local wireless
maintenance service might not be worth
making use of, especially at the very low
rates now prevailing.

Of Interest to the Deaf.

the:

-

I have received a small booklet from -

Messrs. John Bale, Sons, & Danielsson,
Limited, 83, Gt. Titchfield Street, W.1., en-
titled ‘‘ Deafness Explained,” with a fore-
word by Lord Charnwood. The book is by
C. N. R. Balbi, A.C.G.I., AM.LE.E, Hon.
Consulting Electrical Adviser to the National
Iustitute for the Deaf. Apart from its in-
terest to deaf persons, or to those who are
concerned with the design or manufacture of
“devices for aiding the deaf, the little book
contains a large amount of useful and inte-
resting information on the science of audition
and also deals, amongst othel things, with
wireless Joud speakers. By means of some
of the apparatus described in the book it has
been possible for persons normally deaf to
hear and enjoy wireless programmes. Those
who are interested in this matter should get
into touch with Mr. J. L. Calvard, 1, Ferens
Avenue, Newland, Hull.

Detection of Small Signals.

In the “ Proceedings of Radio Enginfers
for February is an interesting paper entitled
*“ A Theoretical and Experimental Investi-
gation of Detection for Small Signals,”
which should be read carefully by all serious
experimenters, The paper is, of course,

- rectification,

‘many other

‘ary grid leak and

- frequencies.
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i TECHNICAL |
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* A Weekly Feature !
' Conducted by ¢
} br. 3. T. ROBERTS, FustP. §
‘ (Siaff Consultant) _
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rather “ advanced” and requires for its
proper reading rather more than an elemen-
tary knowledge of mathematics, but it is a
singularly clear and concise examination
of the principles of detection and the modus

_operands of some of the dcvices used for

the purpose. The first chapter deals with
the theory of the -two-terminal detector
(such as the 2-electrode valve, the crystal
deteetor or the electrolytic detector). The
second chapter deals with the theory of
detection in a 3-
electrode valve, in-

Popula'r Wireless, April 16th, 1927.

A Talking Book.

I suppose loud speakers, more than any
other radio component, and perhaps
almost more than any other ktiown object,
have.been incorporated with other devices
and disguised in a hundred and one different
ways. We have them as lamp-shades,
flower bowls, artistic figures; and even
pictures to hang on the wall.

One of the newest disguises is what
appears to be an open book. This par-
ticular camouflaged loud" .speaker comes
from America, and is described as the
* talking book.” It is manufactured by
the Utah Radio Products Company The
open pages of the book are hand-tinted
in sepia, and the whole device is finished
in gold and brown morocco leatherette.
It may be held in an upright position on
an cascl furnished with' the speaker, or
may be hung on the wall like a picture.

Apart from the artistic features of this
loud speaker, it has certain rather novel
technical features. The electro-magnetic
unit is applied tangentially to the edge of a

cluding, of eourse,
simple grid - circuit
anode
and
im-
portant matters.
Amongst the conclu-
sions reached, it is
stated that the ordin-

rectification,

condenser is not the
best form of grid
impedance, because
of its variation with
frequency and its
largo value at low-
frequencies. The
ideal impedance is
one having negligible
resistance to steady
currents, a high im-
pedance for frequen-
cies from 100 to
10,000 and low im-
pedance for radio

Alkall Vapour Valves.

In the issue of the
¢ Institute of Radio
Engineers Proceed-
ings” for January

are several interest-
ing papers, one by
Crossley on * Piezo
Electric Crystal Controlled Transmitters,”
another on. the * Behavmur of Alkali
Vapour Detector Valves,” by Brown and
Knipp. This latter paper is particularly
interesting, and it is shown that since
the original investigation of alkali vapour
tubes used as detectors, new and more
sensitive types of tube have been developed.
In the original tubes a potassium-sodium
alloy was used which, by its vapour, aided in
the discharge in the tube. Mcans have now
been found for preparing the postassium-
sodium alloy in a special way, so that very
much improved results are obtained and the

“new tubes containing the “ molecular alloy ”

of the two metals are claimed to be ideal for
durability, true tone reproduction and non-
critical adjustment of anode and filament
voltages,

Aerial system of the Witzleben broadeasting station.

This is sitaated near Berlin,

specially-curved membrane. This mode cf
application of the vibrations of the driving
unit is in contrast to that conventionally
employed in which, of course, the oscillatory
motion is in general normal, or at right-
angles to the plane of the diaphragm.

Globe Aerial.

A new type of acrial has been
produced in. Germany which is really a
large hollow metal sphere 10 in. in diameter.
It is formed from sheet copper, and it is
claimed to have practically equal pick-up
receptivity for all different wave-longths,
although this claim seems difficult w sup-
port on theoretical grounds. The spherical
ball is supported at the top of the
mast, and is connected to a large fixed
condenser.
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Constructors Using These Beoks Cannot Go Wrong

GUIDES FOR
WIRELESS CONSTRUCTORS

Three Splendid Numbers-—
Now on Sale Everywhere

PORTABLE SETS

The book is amply illustrated with photo-
graphs and diagrams, and constructors will
find the wiring directions most lucid and
straightforward.  The sets described are :

The All-Station Loud Speaker Portable.
A remarkably compact six-valve Super-Het.

Three-Valve Portable. Several stations on
the loud speaker and many more on
Telephones can be obta.inedy with this
receiver.

Baby Portable. A two-valve receiver
contained in a ' very small attaché case.

THREE FAMOUS

VALVE SETS

This book describes and illustrates in
photographic detail three absolutely reliable
circuits. All have - been tested under
normal -broadcasting conditions. The sets
are “ A Trinadyne Two-Valver,” ** The
‘ Chitos ’ One-Valve Set,” and “ The One-
Valve Unidyne Receiver.” The directions
given make the assembling of each set
exceedingly straightforward.

THIS YEAR’S

CRYSTAL SETS

This ““ Best Way "’ Guide for the Wireless
Constructor contains the latest and most
authentic information for building five
first-class Crystal Sets. A special feature
of the book is the clear constructional
photographs, All the receivers described
have been carefully tested. The cets are
as follow : A One-Control All-Range Set ;
Building a “ D" Coil Receiver; The
Universal Crystal Set; A Quick-Change
2 L O—5 X X Receiver; A Main Stations
Ultra and The Half-Crown Crystal Set.

Price Gd. Each
At all Newsagents and Bookstalls

'

JUST ONE AMONG MANY.... BUT...,
BEING WELL EARNED.... IS JUSTLY
TREASURED...ADDING TO THE FAME
OF THE . ... ALREADY FAMOUS. . ..

RYE

LOW FREQUENCY

| TRANSFORMER

x295:1 17/6
F 4:1 17/6
6:1 20/-
ALSO WITH

TAPPED
SECONDARY.

UNSOLICITED |
TESTIMONIAL
received by Mr. H. T. Knight,
Wireless Retailer, Westcliff-on-Sea.

Feb. 8, 1927.
Dear Sir, & X

I am very glad I took your advice on Saturday last, when I pur-
chased a Pye L.F. transformer.

After having trouble with my set due to faulty resistance coupling
and indifferent transformers, it is now quite refreshing to listen to a
broadcast which is free from any distortion coupled with a sileat
background.
. Atthe reduced price of 17/6 I consider this transformer cxcels
in quality any 25/- or 30/- transformer on the market.

Again thanking you,
223, Leigh Road, I am, Yours Faithfully,
Leigh-on-Sea- (Sgd.) G. Boreham:

200 or 300 HENRIES 17/6
With two tappings 2/6 extra.

Tllustrated descriptive literature sent post

free on application to Dept. P.

W. G. PYE & CO.,

CAMBRIDGE, ENGLAND
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- Complelel >
Razor-keen | N H\y
Eunin | chaligeathe
g e 4 9
8 lislening look
is the keynote of modern radio research, _—
and one of the greatest steps towards that :
ideal is the Eptroguction of tﬁe new Clarke’s
< *“ ATLAS "' Centre-Tapped Coils. No more groping for the distant stations or grumbling at poor
Think of it! No alteration to the set; no special mounting or reception from the local one. Clarke's “ATLAS " I2ow-Loss Coils
re-arrangement of components Just a plug-in coil, to the centre | bring in more stations—easier and louder! The patent twin-wire
terminal of which is attached the aerial wire—and there you are. | winding is the chief secret of a coil which meets every demand of
The station you want comes m Joudly and clearly, without a -| the keenest critic  For Distance, Selectivity and Volume, Clarke’s
whisper from the station you don’t want. §l  *“ATLAS " Low-Loss Coils are the recognised leaders.
Coil No. 40, recommended : " 4 PRICES
for 200/400 metres ; Coil No." SLARIKIES P N B N R
60 for 350/600 metres. - | ¢/ L2550 .. 26 0 .. g
Price - - - - 4/3¢cach. {75150 .. 3/6 1,000 .. 126
Special Coil for Daventry, i R ADIO SPECIALITIES : 40 .. 56 150 .. 156
etc. - - - - 6/6 each. P50 .. T8 :
e W fuh basapciee i iR I I8, Sisie Aty RO ol e sl s s, stoting full wugkifications, | w
H.CLARKE & CO. [Mcr.] Ltd., Radio Engineers,*“ Atlas’’ Works, Old Trafford, MANCHESTER
Telephones : G83 and 993 Trafford Park. a Telegrams : * Pirtoid, Manchester.””

|

“MODERN WIRELESS”

HAVE YOU PURCHASED YOUR COPY OF ‘“MODERN WIRELESS” ? |

Mr. PERCY W. HARRIS, M.LR.E., contributes “ THE BLACK PRINCE >—a wonderful Four-Valve set”for
long distance loud-speaker reception.

For crystal users there is the ¢ No-Code >’ Crystal Set, designed to ecut out the jamming that so often prevents I
programme enjoyment,

Other first-class features inelude :

“ The Overseas Three » ‘¢ Resistance-Capacity Problems?
s Are Portable Sets Worth While? ” | ‘° Design of Small Power Trans-
*“ The Four-Coil Two” formers ”

““ The °‘ Combine Five’ On Test” ‘“ More About Your Valves,” etc.,

and an authoritative article

“*THE SEARCH FOR QUALITY?”

By CAPT. P. P. ECKERSLEY, M.LE.E. _!

In this helpful and essentially practical article—the first of a special series—the B.B.C’s Chief Engineer tells
listeners how to solve the problem of perfect reproduction of the programmes;

‘* MODERN WIRELESS” - - - - - - Now On Sale, i/-
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TRANSFORMER V. RESISTANCE COUPLING.

The Editor, POPULAR WIRELESS.

Dear Sir,—I have read with interest the letter from
‘ Maltese Cross,” published in your March 12th issue.
This gentleman is certainly talking through his
hat when he says that there is not a horn loud speaker
on the market which wiil rcproduce a purc note of
less than 250 cycles. For some time now I have used
my H.M.V. gramophone (an early type with large
oak horn) in conjunection with a loud speaker attach-
ment of foreign manufacture. So far as pure reproduc-
tion is concerned I think It would be a revelation to
 Maltese Cross ” had he an opportunity of hearing
its pcrformance. 1 recently had the pleasure of hear-
ing Mr. Jetsam of ‘ Flotsam and Jetsam ™ fame,
singing his famous * Drinklng " song, and the repro-
duction on the lowest notes was practically perfect.
Again, the Fifth Sﬁmphony of Tchaikowsky, relayed
from the Albert Hall last week, “ camne through”
with remarkable fidelity, and I submit that this latter
pieec is a severe enough test for any loud speaker, so
far as the lower tones arc coneerned.

A

£

b hd

For the benefit of * Maltese Cross,” 1 am cnclosing
the theorctlcal circuit of my wircless set, which I
have bullt after carefully studying the various wire-
less perlodicals. For the sake of simplicity, I have
omitted the -two high-frequency stages, and I think
1t might intcrest your readers. I can recommend this
circuit for both volume and natural tone.

cte.
A. G R

Wallasey.

Yours,
P.S.—For V; I use Cosmos Blue Spot; Vy,
D.E.3B, or similar type; V3, super power valve.

The Editor, POPULAR WIRELESS,

Dear 8ir,—Following the publication of my letter .

in POPULAR WIRELESS, when I asked the favour of
your assistance in getting the ideas of your correspon-
ient, ** Maltesc Crosg,” with regard to a 3-valve R.C.
receiver with erystal detcetor, it may be of interest
to you and readers of “ P.W.”” if I may be permitted
to relate the outcome.

** Maltese Cross’ promptly sent me full details
and diagrams, and also kindly invited e to visit him
and hear the set working. This invitation I very
gratefully aceepted, with the result that I eame away
an ardent cnthusiast of R.C. coupling. The receciver
was in no way laid out for appearance, and I am sure
“ Maltese Cross ’’ will pardon me when I say that it
looked a most haphazard arrangement, -

Results, however, were splendid, the quality being
very far in advance of anything I have yet ever
heard ; and another point, there was absolutely no
loss of volune, in my opinion, to be detected, com-

ared with transformer coupling. On two valves
ondon was rccelved at suffielent strength to suit
anybody, and I personally like good strength that
can be heard over the house.

On switching in the third valve the volume was
far too loud ; in fact, it was difficuit to make yourself
heard. The test was carrled out on speech and piano,
and on both the results obtained were absolutely
first elass. As a seeker of the best quality obtainable
from the local station, I have always been pleased to
hear other people’s results ; these have always bheen
of the transformer coupled variéty. Many were very
good and many otherwise. ** Maltes¢ Cross’’ has
evolved a receiver which nonc that I have heard
could approach for purity coupled with very great
volume. I do not give particulars of the components
used. If any of your readers are interested I am sure
he would be pleased to give details through the
correspondence columns of “ P.W.” .

May I be permitted to thank all those who so kindly
wrote me enclosing circuits, etc. It is impossible,
however, for me to try them all, on the question of
expense.

‘Fhanking you for your kind assistance,

Yours faithfully,
C. HARDINGHAM,

75, Shalimar Gardens, Acton, W.3.

THE COST OF HIGH TENSION.

The Editor, POPULAR WIRELESS. ;

Sir,—It would be interesting to kmow the ex-

riences of your readers in regard to the cost of

igh tension power for their wireless receiving sets,
for I myself find that the cost is much higher than I
had been led to suppose from the articles I read in
wireless magazines and books.

Two years ago I constructed a one-vaive and
crystal refiex set, according to the Best Way Series
specifications. The set worked excellently, but a
60-volt H.T. battery, costing about eight shillings,
lasted me only two months, with an average usc of
twelve hours a week. I used a 06 G.P. valve.

B e S e e e 3

CORRESPONDENCE. |

Lelters from readers discussing inferesting X
and topical wireless events, or recording un-
usual experiences, are always welcomed ;
but it must be elearly understood that the
publication of snch does in no way indicate
that we arsociate ourselves with the views
expressed by our correspondents, and we ¢
cannot accept any responsibility for informa- :
tion given,—Editor. +
b 3

e e e e oo N
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Thus, H.T. for one valve and a crystal cost me &
penny per hour. This was not dear, but ¥ had heard
of similarly priced ba‘teries lasting nine months.
I tried scveral different makes : but with the same
result. There was no possibility of leakage when
the set was not used.

After that I comstructed a two-valve and erystal
set (H.F. Crystal D, and L.F.), and now I find that
A similar battery lasts barcly a month at ten hours’
use per week, This mcans a cost of over twopence
her hour for H.T. at thirty-thrce volts on an average.

Arc these figures falrly nonnal ? 1f so, it might
save disappointment if the facts were made known
to beginners who expect a battery to last a year,

How is it that manufacturers do not state how
many hours an H.T. battery will function effectively
at a certain voltage ?  Recently, I bought a battery
(Britlsh make) guarantced to supply a single valve,
in average use from 9 to 12 months, provided it is
not misused. It was a 60-volt battery, and at a
voltage of 33 worked my two-valve set for less than
forty hours before perishing !

Yours truly,
A LAXCASHIRE READER,

(The expericnces related above are not * normal ”
and except. where super-power valves were being
used with H.T. batteries of insufficient capacity we
have not heard of any slmilar cases, Surely there is
a leak in the sct somewhere or else our correspondent
bhas been unfortunate in obtaining batteries that
have been in stock for some time, or perhaps one
of inferior manufacture.—TECR. ED.)

THOSE ‘‘ SINGING SETS.”

The Editor, POPULAR WIRELESS.

Dear Sir,—Regarding the recent letters which have
appeared in your periodical regarding the * Singing
Set,” I feel sure that your correspondents will find
that the sound emanates from the transformer,

It is a well-known fact that a bar of iron alters its
length when subjected to magnetisation. Thus a
digeet current electro-magnet will give a very distinet
“¢lick *’ on being switched on. With alternating
current. a hum—i.c. a serfes of clicks—will be audible,
and with currents varying at speech freguencies then
a reproduction of the speech will be audible. It was
on this principle that the early (1860) Reiss telephone
was based. The receiver of this apparatus may be
imitated by uslng ’phones without diaphragms—the
music received being produced by the variations in
length (and so a variation in the * clicks ”*) of the iron
composing the magnets. It may often be noticed
that a dlstinet hum is andible in the vicinity of a
power transformer in a lighting or othier system due
to a similar rcason.

The music may also be heard if the ear is placed
on or near a fixed condenser in the L.F. portion of
the set due to the varying electrostatic strain moving
(very very slightly) the tinfoil shetts, Witha 1 mfd.
condenser, made of tinfoil sheets merely clamped
between oiled paper, music was pleasantly audible
when the condenser was conneeted across the ‘phone
terminals of a fairly powerful receiver.

As a further ** stunt ”* for those possessing powerful
sets perhaps the following may not be well-known.

Let two persons (eall them A and B) each grasp
firmly one 'phone terminal. Now let A place a plece
of paper over his other hand and firmly press this
paper against B’s ear. B will find that the music
received is quite pure although faint.

Yours faithfully,
LeoN E. NEWNRAM, B.Sc.

Radio G 6 N Z.
14, Silchester Road,
Copnor, Portsmouth.

The Editor, POPULAR WIRELESS,

Dear Sir,—In reply to your eorrespondent, F.
Griffiths, writing on the * Singing Set” in “ P.W.”
No. 250, my set can be heard singing at a distance of
nine fect when ’phones and L.S. are disconnected.
This comes from tlic choke in thc filter clrenit,
connected direetly across the output terminals of the
set. It does not _appear adversely to affect repro-

duction.
Yours faithfully,
. K. 8, KELWAY.
St. Peter’s Schoo!,
Seaford, Sussex.
et
NEXT DOOR’S BROADCAST.
The Editor, POPULAR WIRELESS.
Sir,—Referring to your correspondent ‘‘ Canal,”
in March 26th issue, re * Next Door’s Broadeast.”
1 also have had the unique experience of listefing
on a * Chitos ” one-valve set to the conversation,
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etc., of people in the same house, two floors below,
who have a crystal sct and an indoor aerial. Also
the people next door have their aerial running along
the passage inslde the house. Children can be dis-
tinctly heard running up and down the passage and
their remarks. Although this can be tuned in or cut
out at will, the effect is more noticeable when 2 L O
is “off.” =~ Of course, cavesdropping is not to be
considered, but the phenomena is worth noting,
““ RELAY.”
P.8. —For obvious reasons, viz., the discomfiture
of my ““ broadcasters,” I must remain anonymous.

The Editor, POPULAR WIRELESS,
ir,—Re ‘ Canal's” letter about ‘‘ Next Door’s
Broadeast.” I am experiencing a similar interference.
When 5 N O Is not working I can * tune In ”’ my next
door neighbour, who has a crystal set, and who
leaves the 'phones hanging on the wall, on the same
wave-length as 5N Q. My set is a_** Reinartz”
three-valver. Both my neighbour and I have indoor
aerials, . Conversation can be easily followed on
loud speaker. I am a regular reader of your interesting

paper.
Yours faithfully.
P. EVERETT,
31, Croydon Road,
Newcastic-on-Tyne,

A STRAIGHTFORWARD CRYSTAL SET.

The Editor, POPULAR WIRELESS.

Dear Sir,—I herewith enclose sketch of a circuit
which I am using with excellent results.

I am approximately threc miles from 5 W A
Cardiff) and can cut them out completely and listen
to 53X X (Daventry). I can also tune in 2L O
and sometimes 51T (Birmingham), Bourncmouth,
and three continental stations (two German and one
French) without the addition of any other coils
(except for 5 X X, when I use a 150 coil).

LosoiwnG SockeT

% S Nl
-é‘ LrrrH

The volume on ’phones from my local station is
audible in any part of the rbom, which is about
12 it. square. I have not properly tested out with a
loud speaker, but I have understood a programms
fromi my locai station at a distance of about 5 ft.

The’eet is constructed as follows :

An upright ebonite panel and a wood basecboard,
fitted at right angles, upon which is mounted on end
a 4-in. diameter cardboard coil former wound with
35 turns of 16 8.W.G, D.0.C. wire, which is tapped
at the 25th, 30th, 35th, 0th, 45th, and 50th turns.

(Gontinued on page 318.)

Z/68
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Fig. 1. Paper clips used as temporary connectors.
ON this page are illustrated some of the
many uses to which the ordinary
conventional type of paper clip, selling
at about fourpence a box, can be puf, hy the

wireless amateur. Consider the illustrition~ of providing a quick change

Fig. 1, for instance. Here it will be seen
that paper clips when attached to the ends
of wire leads can make useful temporary
connectors. Naturally, the electrical con-
neclion so
made is
not what
one would
term of
the utmost
efficiency,
but, never-
theless, for
purely tem-
porary pur-
poses . such
paper clip
connectors are extremely useful articles for
the busy wireless man to have in mind.

A terminal shorting link.

Fig.-2-.

Solving Minor Problems.

Next, Fig. 2 illustrates a method of
shorting two neighbouring panel’ termihals;
by means of a paper clip. %f the rerminals
are too far apart to be bridged by a single
peper clip, a chain of clips may be formed,
as- in the illustration, Fig. 3, and may be
used for connecting the terminals together.
In this case, however, care should be talen
to see that the chain of clips is stretched

i

Fig. 3. For temporarily chorting widely separated
terminals.

tightly between the terminals, for a sagging
clip would cause a loose connection, and a
consequent loss, or very probably total
cessation of current.

Nlustration Fig. 4 depicts a very well-
known uge to which a paper clip may be
placed, to wit, that of connecting two or
more flash-lamp batteries together. "As a
crystal holder, however, the paper clip
serves quite a novel purpose. Fig. 5 brings
this latter nse out in a clear manner.
The paper clip is attached either to the

Popular Wireless, April 16th, 1927.

{By J. F. CORRIGAN, M.Sc., AIC.
(Staff Consultant, « Popular Wireless.”)

crystal cup by one means or another, or to
the terminal of the crystal set which is
directly ‘connected to the crystal cup. The
orystal is held by the paper clip, and the
cat’s-whisker contact cffected in the usual
manner. This serves ag an

If the shortiiig plug for a radio coil holder
happens to get mislaid in a busy moment,
the amateur need not despair. Insert one

of the largest coils into the holder, but. whils
doing so place a paper clip across the con-

excellent means for using
up fragments of crystals
which are too small to be.
conveniently inserted in
the crystal cup iteelf. It is
alco a very effective mode

of crystals for experimental
purposes.

We have all at one time
or another experienced the
really heartrending task of
trying to attach ’phone
leads of the “ push through™
type and those of the “‘spade-
end . variety to the same pair of *phone
terminals. By the use of the inevitable
paper clip, however, this task bccomes
almost a pleasure.
First of all, secure
the spade - end
'phone leads to
the screw-down
’phone terminals
in the usual
manner. After-
wards insert’ a
paper clip in each
terminal, and
then screw down

“the terminals
tightly. Finalty,
one or more pairs
of ’phones pos-
sessing leads
whose tags are of
the push-through
tvpe may be con-
nected to the
paper clips in the
manner shown in the illustration, Fig. 6.
These latter tags ave simply pushed through
the paper clips, and the electrical contact so
set up is amply sufficient to give strong
and clear signals with any ordinary set.

Fig. 4. For copnecting up
* flash~-lamy ** batteries.

Fig. 6. For attaching to ’phone terminals.

Fig. 5.

A novel crystal mounting. .

neeting plugs in the manner indicated at
Fig. 7. A direct “short” will thus be
effected between the coil leads, with tlhe
result that the coil itself will be out of
action, the current flowing across the coil
plug via the paper clip.

Many Other Uses.

There are many other uses to which paper
clips may be placed in radio work, and ap-
parently their number is limited only by
the ingenuity of the individual amateur.
For instance, paper clips may be utilised
for the purpose of temporarily holding small
fixed con -
densers in
position. As
grid-leak
holders they
will also
serve a
purpose. A
loosely- held
chain of the
clips will
form a
rough—per=
haps I had
better say a
very rough
—form of
variable
resistance.

Paper
clips can
also be
made into serviceable flat ‘springy contacts
for certain types of crystals.

"For  gripping  shects: of thin- metal;
together they will often prove most effeo-
tive. - Layers of tinfoil mdy also be con:
veniently held together for any length of
time by this method,

“Bhorting >’ a coil

)

" Pig. 7. holder.
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fo Introduce TW(O NEW BATTERIES

e SIEMENS BROTHERS & CO., LTD.

-_ = WOOLWICH, SE.18
[MEN @ : with 50 YEARS' experience of BATTERY MANUFACTURE

-rlF"-'l"Il.lJ

are now placing on the market

TWO SPECIAL RADIO BATTERIES

to compete with the cheap batteries now being imported

SIEMENS 60 at 9/6
SIEMENS 100 at 15/6

Give BRITISH MAKE the PREFERENCE and help to RELIEVE UNEMPLO YMENT
Obtainable from all Dealers.

ONLY FORMO USERS KNOW

Quality and Efficiency with Economy

r Single Condensers 7/6 S,C;ee:sse cofpeiCuyen

/ Twin Gang ... 24/6 %Pg’l/t 5l’(;'lmary Aerial Coil

\ o ] H.F. Transformer
WL W) A i B
L : ernier Dials . ., - ullar ne, -
Mullard Ne]son 2?0/550 9/-
All types of coils in stock.
Crown works' Tl Manchester :
Cricklewood Lane, 10/6 J. B. LEVEE,
23, Hartley Street,
N.W.2 “FORMO" Levenshulme,
Telephone: 1787 HAMP. Shrouded Transformer 475 Heaton Moor.

ETHERPLUS + awar Sit(x{ply (}l)aqk tif: up
AD W Yan send it to us
R 10 SPEAKER AR L ay l d al together with . your
:I“igs - original ,,and artistic ; youro vaive nameandlztitddress and
th 1 Speak i . remittance.
Brit;she::a;es and pzﬁ,,f;;,,e': Whether it is merely burnt out, broken, or
crystal purity of tome with has lost its efficiency from much use, we can
ample volume, make it as good as new for exactly one-half of
Fixed retail d its original cost. Think of the saving. Look
e etallpiice over your old valves and send them to us for

‘ £3:10:0 ¢ repairs.
L | From your agent or from ALL TYPES OF VALVES REPAIRED AT
M. & A. WOLFF, HALF LIST PRICES. (Minimum charge S/-).

9-15, Whitecross St., London,E.C.1 Weco, 8.P.’s and low capacity types not repairable.

Minimum D.E. current 0-15 amp. when repaired.
| Satisfaction Guaranteed or Money Refunded.

VALCO tev sowsiivon. sv.1s
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pparatus=—_%
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Traders and manufacturers are invited to submit wireless seis and components to the “ P.W.””

Technical, Dept. for. test.. All tests are carried out with strict impartiaiity in the “P.W.”’

test-room under the supervision of the Technical Editor, and the general reader is asked to

note tihat this weekly orticle is also intended to provide a reliable and unbiased guvide as to
what to buy and what to avoid.:—EDITOR. -

“ ATLAS ”” DOUBLE-TAPPED COILS.
MESSRS. CLARKE, of Manchester, have

followed up their centre-tapped coils -
One

with two double-tapped”coils.
is a 60-turn with_taps at the 7th arid 12th
turns, and the other a 250, with taps at
28 and 50. The prices of these are 5s. 6d.
and 7s. 6d. respectively. — -

The design of these double-tapped coils
is identical to that of the centre-tapped
coils, with the exception that two terminals
are situated on the inner diameter of the
former of each coil. Plug-in cofls having
taps of this nature are very useful indeed.

They:- can be employed as straightforivard"

aerial tuning coils, the taps being used’ to
introduce selectivity, or they can operate as
aerial-reaction inductances in Reinartz re.
action circuits. There are other special
circuits in which they can be used.

The “ Atlas” double-tapped coils were
tested in a receiver employing a Reinartz-

reaction in which they gave results fully
up to standard. We will probably find
these new ‘“ Atlas’’ coils quite useful in
some of our futwre sets.

A VERY NOVEL CONDENSER DIAL.

- Tuning your stations by colours is the
latest radio'novelty. -You slip over a little
switch on the top of the variable condenser

- dial and turn the control knob of -this
latter until a tiny shaft of red or blue or
green Jight shines forth. Blue can be
‘Bournemouth, so you can remember it
because it is alliterative and because it
reminds you of the sea; green can be
Belfast, * Erin,” ete., etc.—you ' choose
your own colours. All this can be accom-
plished with the “ Astra ™ fine tuning illu-
_minated dial. Additionally a segment of
condenser scale is also lighted up in order
to provide the more conventional means of
identification for those who require it.

Popular Wireless, April 16th,. 1927.

Several colours aresssvailable ' and the
method of bringing these into use is very
ingenious. There is 4 tiny puncture in
the metal cover of the dial, and when a
station is tuned in nicely, a small piercing
instrument is passed through this hole and
for ever after that station can be tuned in
again by means of-the colour that immedi-
ately shines forth. The colours can, of
course, be re-arranged if necessary.

Purely as a condenser dial the “ Astra ”
is an excellent piece of work and operates
smoothly and with a gear ratio of about
36 to 1. 1t is well . made, and should be
able to stand up to any amount of hard
work. It costs 12s. 6d., and is supplied
by Mr. P. Sherman, of 12, River Street,
London, E.C.1.

CHEAP BRITISH H.T. BATTERY.

In order to compete with the large
numbers of cheap H.¥. batteries which aro
tending to flood the home market, Messrs.
Siemens arc producing an excellent little
60-volter at 9s. 6d., and a 100-volter at
15s. 6d. Although these prices are by no
means down to those of many foreigners
these new Siemens batteries should be
accorded a hearty welcome, inasmuch as
they are British and carry behind them the
reputation of a very great firm,

We have had a 60-volter sent along to
us, and while we have not yet had time to
test it fully—the only satisfactory test for
such an article is naturally a life test under
average working conditions—it would ap-
pear to us that the battery is a good pro-
position, We are particularly glad to-note
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(Continued op page 318.)
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Each.one consumes
‘but 17 ampere—
upkeep costs are cut
down toa minimum.

D.EMH, 410
14/-

A high magnification
vilve for radio fre-
quency circuits where
some method of stabilis-
ing is used; for resist-
ance capacity ampli-
flers; also am exccllent
detector.

A general purpose valve
for, radio’frequency cir-
cujts, for gric rectifica-
tibn and fn.the first
andlio - freqlieucy stage
with “choke or trans-
“former coupling,

SD.E.P. 410
18/6

,A power valye for last
stages of receivers
operating loud speakers.
Will  handle enough
power to fill a large
room.

Full particulars  from
your dealer or
The Marconiphone
Company, Limited,
Head Office :
210212, Tottenham
Court Road, W.1
Registered Office :
Marconi House.
Strand. W.C2.
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the Difference/

Long life, steady discharge and ample reserve of ®
power are the first essentials of a low tension
accumulator for wireless use.

SHART ” Batteries possess all these features in

a marked degree. Years of rescarch and manu-
facturing experience have imparted an individuality
to “HART? Batteries which is reflected in the
wonderful service they give.

Use ‘“HART?” Batteries on your own set and
notice the great improvement in power and tone.

BATTERIES
FOR ALL WIRELESS CIRCUITS

PORTABLE L.T. BATTERIES.

Ref, 502. 2 volt 30/60 A.H. PRICE 12| "2
Ref. 513. 4 volt 40/80 A.H. & £1
Ref. 515. 6 volt 60/120 A.H £3 3 9

(Carrying Crate 4/2, 4‘/9. 6/- extra respe:tively).

Write to Dept, * P.W."” 15 for full particulars and FREE illus-
trated booklet,  The Right Way to Use Your Wireless Batteries.”

LTD.,

HART ACCUMULATOR CO.,
STRATFORD, LONDON,
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THE POLAR COIL UNIT
—the smallest, most efficient
and adaptable COIL UNIT
on the market. Two coils
can be. mounted on the
carrier, and by means of a
screwed spindle one can be
moved to and {rom the other.
Eleven coils of uniform size
are available, giving wave-
lengths between 170 and
4,720 metres. Fitsany stand-
ard 4-pin valve socket.
Admits of extreme delicacy
of tuning, and is an efficient.
guard against OSCILLA.

TION.

PRICES :
Carriers only,3/- Coils, 3/-
Coilunit, consistingof carrier
and two coils, complete, 9/-

Goodall Ad.

POLAR R.C.C. UNIT.

Use the Polar Resistance
Capacity Coupling for
quality of reproduction,
compactness, low cost and
economy of H.T.

The POLAR Resistance Capacity
Coupling Unit consists of a non-
inductively wire wound Anode
Resistance, Coupling Condcnser
and Grid Leak. all mounted in a
strong:bakelite moulding. .
Being wire wound it ensures a
silent background. catirely void
of crackling and hissing noises.
See the letters R.C.C. on every

unit.

PRICES :
Green Seal (40,000 ohms) 10,6
Red Reat (80.000 ohms) - 126

POLAR PRODUCTS ARE GUARANTEED.

Ask to see these two POLAR triumphs at
any high-class radio dealer, handle them,
and you are certain to want them.

Radio Communiecation Co.,

Ltd'
BARNES, LONDON, S.W.13. MANGHESTER. GLASGOW
e R . T e o s s i A i S e g B
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4 Y PEERLESS
s Junior - |
., RHEOSTAT

Jales
now over
%)
MILLION

Study the life of your valves
and fit only the components
that will function properly.
in the ‘‘ Peerless” Junior
Rheostatare 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 definite 'stops make
short circuit impossible.
The resistance element is
immune from damage. Will
safely carry current of two
valves.

From all dealers or direct

" The Bedford
Eleckricdl s Kadio (o ltd

22, Campbell Road, Beédford.

HIT

Complete with
nickelled dial and one
hole fixing. Three
types. Size, 1 §* dia. }”
bigh,6, 15 or 30 ohms.

) & 1
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APPARATUS TESTED.

(Continuced from page 316.)
that a “ pitch” filling material is used.
This makes a much cleancr job of a battery

- than paraffin wax.

- operates on the moving

A USEFUL MILLIAMPMETER.

Messrs. A. H. Hunt, Ltd., of Croydon,
among many other useful meters, are
marketing a treble scale milliampmeter. A
milliampmeter is one of radio’s nccessities
and no amateur should be without one, but
the difficulty of choosing one which will
adequately fulfil all requirements is a
difficult task especially if the instrument is
to be mounted on a panel. Close readings
cannot be taken if the seale is too crowded,
whilst if the scale is well spread out then the
range will be limited. . Messrs. Hunt’s treble
scale system solves the problem. By means
of shunts their instrument is made to give
three ranges over the one dial. These are
0-5, 0-10, and 0-25 milliamps, all very
useful ranges indeed from a radio point of
view. The change-overs are effected by
means of a small switeh fitted to the top of
the meter, this latter being of quite a normal
overall size. Tested up against our standard
meter we found the Treble Scale to be
closely calibrated. It ‘

col] system and provides
‘“dead beat’ readings.
It would appear to us
that the meter represents
rather unusual value for
money at 42/-.

By the way, we recent-
ly received a sample of
Messrs. A. H. Hunt’s
““Cluteh” brand insulat-
ing tape. This is sold in
rolls ‘at 3d.. 6d. and 9d.
each. Insulating tape is
excellent stuff for tidy-
ing up battery leads
and for affecting all sorts of temporary
repairs in the home. The “ Clutch ” brand
appears to have excellent adhesive qualities
and is stated to retain these for very long
periods.

THE | R.C. TWOSOME.”

The new Ediswan circuit for home con-
structors, the “ R.C. Twosome,” is an
eminently practical proposition for the
average man. It is a two-valve resistance-
coupled amplifier for use with a crystal set.
The design is perfectly straightforward
The input is via an ordinary L.F. trans-
former, whose secondary is in the grid
circuit of the first valve. This is an R.C.2,
and this valve passcs on the amplified energy
through a resistance-capacity coupling to
the last stage for which that efficient little
power valve, the P.V.2, is recommended.
It will be observed that there is very little
danger of overloading occurring in this
amplifier, and the difficulties sometimes
experienced because of this when two or
more high amplification factor valves are
linked together do not have to be faced.

Messrs. Edison Swan Electric supply free
a well-produced folder describing the con-
struction of the ““ R.C. Twosome,” which
can be constructed for about 25s. Re-
cently we were sent a built-up model for
fest. It was submitted complete with the
specified valves. The layout is excellent
and the designers are to be congratulated
on their achievement in this respect, for it

The set built by the Genera! Electric Co., Ltd., for the Cambridge Hospital
at Aldershot, to operate about 400 telephone receivers.
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is difficult to arrange components so that
they look neat and at the same time are
efficiently placed from an electrical point of
view. The wiring should be most easy to
carry out and should be well within tle
scope of the average constructor.

On test the amplifier was coupled to a
crystal receiver which was delivering gooed
"phone signals some eight miles from 2L O.
Up to 120 volts H.T. was employed. The
signals - were brought” up to full loud-
speaker strength and the tone of reproduc-
tion was excellent. A small * cone ” type
loud speaker was operated very pleasingly
and the amplifier also worked well in con-
junction with medium-sized horn types.
Actually, of course, although two valves
are used, only one resistance-capacity
coupling is employed in this circuit, the
coupling between the first transformer and
the input being in the form of an L.F.
transformer. This enables a fairly high
degree of amplification to be obtained
together with reasonable purity. From the
average listener’s point of view such a
compromise has everything in its favour,
and carried out in the manner of the “ R.C.
Twospme ' produces a practical amplifier
for coupling to the ‘ household” ecrystal
set. Moreover, as previously mentioned,

there is little danger of serious * over-
loading ”  oceurring—a fault which so
frequently evinces itself in R.C. work, and
which is tending to inorease the adherents
to the transformer method !

CORRESPONDENCE.

(Continued from page 313.)

Mounted on the pancl is the 0005 variable con-
condenser, switch-arm and studs, an ordindry glass-
enclosed cat's-whisker and crystal detector, and
‘phones, acrial, and earth terminals’

l:ihc enclosed diagram will explain the circuit
used.

My aerial is a twin wire (wires ¢ ft. apart) 7-22's
copyper,” from chimney stock to a 35-ft. pole at the
bottom of the garden. The horizontal wires are about
40 ft. long. with a single ‘downlead of about 32 ft.

The earth is comnccted to a water-pipe, and is
4 fb. long.

Hoping this will interest you,

Yours faithfully,
A. H. MOUNTAIN,

P.8.—I am a continuous rcader of *“ P.W.”

70, Coleridge Avenue

Penalrth, Gimu.

A READER WHO HAS !

The Editor, POPULAR WIRELESS.

Sir,—Re your correspondent’s letter in '“DP.W."
March 26th, 1927, nnder the heading * Has Any Other
Reader Heard This Station ? * I also heard W 10 D,
Miami Beach, Florida, about 4.40 a.m., Wednesday,
March 9th. Scraps of the talk were about hydroplanes
competing on the 4th and 5th for gold cup, and
something about free tickets to be issned. He closed
down with W 1 O D. how wonderfut they be.

I used a four-valve set, 1 H.F., 1 Det.,, 2 L.F,
Reception good, but periodical fading.

Yours truly,
CHAS., H. MILLS.

8, Cumberland Noa!l, Oxford.
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Who’s. your
singing pal ?

.Y IS taste in furnishing may differ from
H yours. His dress is probably not what
you would call ‘smart.’ . There is one
matter, however, in which you must admit he
“takes the prize” Wireless. He does know
something about Wireless. When you first
enter his house, and hear the stirring sounds
of a tenor’s voice, you’re inclined to exclaim,
“Hallo! Who's your singing pal?” For,
although "you -know he’s something of an
expert in Wireless matters, you’d never think
it was possible for a loud speaker to be so
realistic. . Until you hear his J8rown H.Q.
Loud Speaker.
This Wireless expert knows that with a good
set, the JB5rown H.Q. Loud Speaker is so
realistic in its reproduction, that it is almost
uncanny. - It tells the truth—as no other
Loud Speaker of this type can. But to
realise its.superiority of tone and volume
you must Hear it. Your Dealer will be pleased
to'give you a demonstration. Ask him!
In 2000 -and 4000 ohms resistance, £6.

8. G. BROWN, LTD., Western Ave,, N. Acton, W.3

Retail Showrooms: 19, Mortimer St., W.1: 15, Mootfields,
Liverpool; 67, High St., Southampton.  Wholesale Deports:
2. Landsdown Place West, Bath; 120, Wellington St., Glasgow ;
5.7, Godwin St., Bradford ; Gibb Chbrs., Westgale Road, Newcastle ;
Howard S. Cocke & Co., 59, Caroline St., Birmingham; Robert
Garmany, Upion Chambers, 1, Union St., Bclfast,GI\fi. 8lgeland.
4. 8691,
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Fluxits Soldering
Set-complete 7/6

All Hardware and Ironmongery Stores sell
FLUXITE in Tins, price 8d.,1/4 and 2/8.
Another use for Fluxite—Hardening Tools
and Case Hardening. Ask
improved methods.

FLUXITE Ltd., (Dept. 324),
Rotherhitbe, S.E.16.

—NEW VALVES FOR OLD—,

To further popularise our celebrated GUARANTEED
BRITISH . MADE VALVES we make the following
exceptional offer for a limited period.

Send us your old valve, no matter what make and con-
dition, and we will replace with a BRAND - NEW
GUARANTEED VALVE AT HALF PRICE. Special

List Price. Offer Price.

BRIGHT EMITTER. L.F. or HF. 3-4 v. ‘6 a. 7/8 3/o
DULL EMITTER. LF. or H¥. 2 v. 25 a. .. 10/8 5/3
Do. LF. or BF. 3-4 v. "2 a. .. 12- 6&/-
POWER VALVE. 2 or4v. .. . 1% 8’6
Do. 2or @ v ag 60 L. 227 ) § Y28

Above offer for CASH WITH ORDER only. Please include Sixpence
per valve for postage and packing.

Full Particulars, Curves, eté., on reccipt of P.C. Satistaction Guaranteed.
HANDLEY & JORDAN (Dept. P.W.), Radio Experts,

CUT THIS OUT
FOR CARINETS

and post to us for FREE list sllustrating’
Cabinets as shown in *Popular Wireless,” cie..
ete, and for our additional Bulletin No. 2

WS T lock tters, pleasel
CARRINGTON Mfg. Co., Ltd.

CAMCO WORKS, SANDERSTEAD ROAD,
SOUTH CROYDON,
Telephone: Croydon 0623 (2 lines).

Trade enquiries especially invited.
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NOTICE G&ren

11-1 GOOO FRIDAY
ALL DAY SATURDAY
11-1 EASTER SUNDAY 7
11-1 EASTER MONDAY
SO DON'T WORRY IF YOUR
{VALVES BREAK or your Batteries
give out, WE HAVE PLENTY MORE

WE SELL EVERYTHING YOU
ARE IN NEED OF IN WIRELESS
For full lists see ‘‘Popular Wireless”’
March 26th, April 2nd, April %th

p (alco for four years previous)
or send a postcard for onme.

OEMOND. Square Law
Low-Los@ -0005, 9/6,
{1/6 _cach less
- |ho vcrnlcr), Friction

1

13/6; stralght )
Prequenoy Frigtion
Geared, -0005, 20'-;
-00035, 19/6; S.L.F
-0005, l2l-' 00055 11‘
SRk Moo kO LSS
oach

Handsome American  Type Ormond !‘rlcthx{ Dial,
Capinet, 12 by 8 Panel, I; fe.
ALL PARTS ENOLOSED. |stats, Dual, 2/6; 6 ohms
Complete with 2 Dull Emitter|ar ‘30 ohms, 2. Poten.
Valves, Tn.ndco latest Colls,|tiometer, 400 ohmu 2/6.
L.T. and H.T. Batteries, Aerial| Standard, -0005, 5/-;
Equipment, 4-way Leads, 4,000|-0001, Reaction, 4/-

nwﬁctrlc,

THIS MAGNIFIGENT
2-VALVE SET
(D. and L.F) as shown. isipyAL

ohm ‘Phones, OR Lissenola, Air .2)-:

Neutralis 4/-; Neu-
%{:c:f:-d £4 19 6 trodyne, 129 win
Marconi Tax Paid. 5 Gang, -00085, 32!,

Carelage and Packing, /"T"PIO. 40/-.

SET ONLY 45/ DON'T FORGET
TAX PAID we are stockists of

. Lissen McMichael,

With Power and !-e,.mn't

G 1,

DE vaverzcots 9976 Ferrant t, o, Ormend)

Carriage and packing, 5i-.| gz‘:“’:geiisse‘?‘*"‘%ﬁg‘g‘-

s . B

|Lewcos, Varley, Gam-

FORMO or FINSTON brell, T.C.C., Bel{lng
S.L.F. CONDENSERSILee. Eureka, *J.B.;’

wyer-Lowe, * R.L."

W;\tmel Finston, Bdi-

son Beil, Graham

gnum,
Igranic, and
All Components,
{8ats of paris for Radiano 3,
M.0.3 Edl:wan Three"
{some, Sulodyn
LISTS I'Olt l‘O?T("ARD
BRITISH VALV
Mullard, Marconi,

ES,

With handsome Cossor,

4" TRIOLITE 7,6 Bdiswan, Cosmos.

dial and knob .., lS-'.l‘. WVALYVYES
By Post 7/11. WANT BEATING,

ANOTHER GOODMODELl WE HAVE THEM,

S.L.F., with 4-inch Dial, (NOT SENT BY POST.

-0003 & 0003, each 5/11, ,\dﬁo o 0.

¥
By post, 6/5. Noaper, with (md Bias,
LOWLOSSSQUARELAW!M/H 100 volts - New
del Ever-Ready, €6-v
0003 and J:)C596 108\' 1518 I[eléelsen

A4/11 each 2,)

By Post 5/ 11I ,'9'

With Veral IGRID h ped
1/ ex::an H llv od., S 3

péd 13-v., 1/3. 1/6. 1/9,

OLDHAM 0.v.D. 2.v.

RADIO MICRO.
{Guaranteed lz('nulnes)1

?.5-". .06-a., G.P CcCcu., rmdy to use In
.8-v. .2-a., G.P, 5/11 an hour, 5/6. E ide, 2-v,
3.6-v. 1., Power 9[6 4/6; 2-v /6. FExide
1.}{} v . Jole K. T Accumulamu, 15/-.
osi 1/- each Yer valvo. lyppmyNALS,  eto—
ACCUMULATORS. Nickel W.Q,, *Phone, Villar,
%—\6 420‘,_ 7/11; 2-v 60, (1/- doz.&S for tlld B’ra;zs
-V b 0., 10d. doz. cac
100, 14 d-v. 40, 13/11; Njckel Valve Legs, 2 folr
3737680 1731, A 80.[14d. - Stop Pins, 2a1
3,6, 6-v. 16 6-v. i8pade Tags, 6a 1d. Solder-

. 3d. doz. Ormond Nuts,
godd make, 1/6 extra on| 12d. doz. Washers, 12n1t
1cach of above. Pestl/-each.|2 and 4 B.A. Rod, It.

GAMBRELL COILS. |only the be!tqnsold hcre
a2 4/10, a 4/10, A 5/-,|Screw Spades, 2 for 1id.
B] 5 :i: G}I’SJLFWGQJ{-‘QBM? Pins do Valve Pins, 2 a 1d.
300 |IEBONITE, Phone Cords,
& e, R R R G erc DX COILS,

etc.,cete
g “-}-'231;‘;.53"1}' SSFTRE"Don t be w:tlxout anything

.B.B -, 6XX, 8/3. over the Holidays.

‘60X, 6’9 ; 250X, 8'9. JUS? CALL BERE!}

K. RAYMOND
27 & 28a, LISLE ST.
LEICESTER SQ., W.C.2

Hours: 9.15 to 7.45 Back of Daly’s Theatre
Saturday: 9 to 8.45 Nearest Tube, ILoicester Square
Sunday: 11 to 1 'Phone: Gerrard 4637

Filament Rheo- |-

*wo O e MW*

RADIOTORIAL.

All Editoria!l Communications to be
addressed to the Editor, POPULAR
WIRELESS, The Fleetway House,
Farringdon Street London, E.C4. §

B - > *x

Editor :
NORMAN EDWARDS, M.Iast.R.E., M.R.S.L.,
F.R.G.S.

Technical Editor :
Q. V. DOWDINQ, Grad.l.E.E.
Assistant Technical Editors:

K. D. ROGERS P. R, BIRD.
Q. P. KENDALL, B.Sc.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants:

De. J. H. T. ROBERTS, F.Inst.P. J. F.
COHRIGAN l.Se., A.I.C. ; C. E, FIELD
B.Sc.; E. J. SIMMONDS ™. 1{.R.E,, F.R.8.A.

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

The Editor mIl be pleased lo consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibility
for manuscripts and photes. Etery care will be taken
to return MSS. not accepted for publication. A
stamped and addressed envelope must be senl wilh

every article.  All enquiries concerning adverlising
rates, etc., to be addressed to the Sole Agents, Messrs.
John H. Lile, Itd., 4, Ludgate Circus, London, E.C.4,

As much of the informalion given in the columns of

- this paper concerns the mos! recent defclopmmta'in the

Radio world, some of the arr s and 8; lities
described may be the subject of Letters Patent, and
the amateur and the trader would be well advised to
obtain permission of the palentees lo use the patents
before doing so.

Readers’ letters dealing with patent questions, if sent
to the Edilor, will be forwarded lo our own pateni
advisers, where every facility and help will be afforded
to readera. The enrclops should be clearly marked ;
* Palent adrice.”

agd ep"

MEASURING PLATE CURRENT.

P. 'I. R. (Dunmow, Essex).—* How should
a milliammeter be connected in circuit, and
what prevents it being burnt out when high-
tension is used ?

The accompanying diagram shows a milllammeter
connceted in the plate circuit of an L.F. amplifying
valve. It will be seen that it is “ in series "—i.c., all
the gurrent in the cfrcuit flows throngh the instru-
ment,

Protection from burn-out lies in tho circuit condi-
tions, which is to say that it should not be connccted

[oden LX)
Y

7
12
A_wo

E"',...,. .

in a circuit where the current flowing exceeds the
full-scale deflection of the milliammeter,

In the case shown there is a high-tension battery in
the circuit, but the high-resistance of the valve itsecit
keeps the current flow down to a low value, so that
the milliammeter is quite able to record the current
passing, and is in no danger of burning out.

(Continued on page 322.)
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STANDARD

WET H.T. BATTERIES

(LECLANCHE. TYPE)
Recommended by Wireless Press.

The followeing is an- example of the many
testimonials received ddidy.
Dear Sirs, April 5th,

Just a line to thank you for evolving such an
efficient H.T. Battery. Last December I pur-
chased from you four dozen cel's and they have
given splendid service—have been using head-
phones till lately—now we zre wusing lound
| ‘speaker and need extra H.T. for same.

{ Wishing you every success. C.R,
] Originals can be inspecte
| NO GHARGI G. EFLPNOMIGAL.

90-volt 60-cell Battery
lete Sebs of Components, 21/-

Price Per doz.| Rubber bands for in

8 « « = - sulalmg 12 No 1
Sacs No. 1 - - 1/6] Sacs - - 6d.box
acs No. 1 (with Do. No. 2 Sacs 6d.box

terminals) - 2/3|Electrolyte suffcient
acs No. 2 - -~ 3/- for 20 cells - 9d
Sacs No. 2 (with Shellac Varnish - 6d
terminals) - 3/9[0il for 60 cells - 9d

Zincs (new model) 1/- Carriage lorward.
end 11d. stamp for new illustrated fist giving
 full details, price of batteries for various voltages
: maintenance hints, and useful informeation.

Special Note—The N!:W ZINC is designed so that
Standard wander-plugs can be inserted in every cell.

WET H.T. BATTERY CO.,

12, Brownlow St., HIGH HOLBORN, W.C.1, I

_'Phone: Chancery 7846. By First Avenue Hotel. if

CABINETS ! scmuw
Write for Blustrated Price List of Cabinets. Let

us quote ycu for your own designs and sizes.
F. DIGBY, 9, BANBURY ROAD,
SOUTH HACKNEY, E.9.

- BANKRUPET STOCK. -

VARIABLE CONDENSERS.
DEVICON," single hole fixing, all nicke! finish,
Square Law Condensers. Best quality knob and
dial, 20 S W.G. vanes, entirely rigid construction.
PRICE : With vernier, 5/-. Postage, 6d. ex.
Without vernier, 4/6. Postage, 5d. ex.

DOUGLAS WALKER, Radio Dealer,
CHEW MAGNA, BRISTOL’

AMPLII‘IERS 1-VALVE, 19/-; 2-VALVE, 30/-.
2-Valve All-Station Set, £4. Approval willingly
Wet H A Buterlcs—Jars Zincs ‘and Sacs cotmplete,
3/6 gur doz. {18 volts). Post 9d. extra. Sample 6d.
doz. upwards post free, in dludod carlons.
Bargain List Fre
P. Taylor, 57,StudleyRd. Stookwell London

—ea

Ccnume

ADVERTISEMENTS :

As far as possible all advertise-
ments appearing in “P.W.’” are
subjected to eareful scrutiny before
’ publication, but should any reader

experience delay or difficulty in
getting orders fulfilled, or should
| the goods supplied not be as

advertised, information should
be sent to the Advertisement
Manager, “Popular Wireless,”’

4, Ludgate Cireus, London, E.C.4. |

BUILD A LOUDSPEAKER

WwWiilll wun
SEAMLESS MOULDED CONE
{Prov. Patent 25069)
and BALANCED ARMATURE UNIT,
or a isLl\OLA, or BROWN A, you oin
successfully eonstruct an ultra-eficient Loud-
speaker Bpecialities se’)arately or cumpleto,
1llustrated lists and ful parnculars for atnmp
COODMAN'S 27 FARRINCDON ST. E.C.4.

Also Spencer’sStores,4-5, Mason’ sAve. 1.C.2.
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The

“Resistor 2%

HAVE YOU BUILT THIS FAMOUS

RESISTANCE-CAPACITY SEF?

A complete set of Dubilier
Condensers and Resistances
for this set costs only. 20/6.
It comprises :—

1, 0.00025 mfd. Condenser,
Type 610 with clips.

1, 0.001 mfd. Fixed Conden-
ser, Type 610 with series
clips.”

2, 5SMo Grid Leaks.

1, Duvarileak 0 to 5Ma

1, Fixed Condenser 0.00025
mfd. Type 610.

* For those who already possess a
Type610 condenser of this capacity,
this series clip can be obtained
for 6d.

Ask your Dealer for these parts
or, in case of difficulty write
direct to-us.

DUBILIER

Advs, of the Dubilier Condenser Co. (1925), Ltd Ducon Works,
Victoria Road, North Amn, /3.

M.C. 273

/

'
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E VER YﬂAmateur :

and Constructor.
he ‘“POPULAR WIRELESS”

BLUE PRINTS

of TESTED CIRCUITS

The following is a complete list of the “P.W.” 6d.
Blue Prints for Constructors, showing the different
circuits available.

P.W. BLUE PRINT
Number

DETECTOR VALVE WITH REACTION.

. UNIDYNE DETECTOR VALVE WITH REACTION.
1-VALVE L.F. AMPLIFIER.
CRYSTAL DETECTOR WITH L.F. AMPLIFIER.
H.F. (Tuncd Anode) AND CRYSTAL, WITH REACTION.
H.F. AND CRYSTAL. (Transformer Coupled, without
Reaction).
1-VALVE REFLEX WITH CRYSTAL DETECTOR
(Tuned Anode).
1-VALVE REFLEX AND CRYSTAL DETECTOR (Em-
ploying H.F. Transformer, without Reaction).
H.F. AND DETECTOR (Tunéed Anode Cougpling, with
Reaction on Anode).
H.F. AND DETECTOR. (Transformer Coupled, with
Reaction).
DETECTOR AND L.F. (with Switch to Cut Out L.F.
Valve).
DETECTOR AND L.F. UNIDYNE (with Switch to Cut
Out L.F. Valve).
2-VALVE REFLEX (Employing Valve Detector).
2-VALVE L.F. AMPLIFIER (Transformer Coupled, with
Switch to Cut Out Last Valve).
2-VALVE L.F. AMPLIFIER (Transformer-Resistance
Coupled, with Switch for Cutting Out Last Valve).
H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.
{with Switch for Last Valye).
CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS
(with Switching).
1-VALVE REFLEX AND CRYSTAL DETECTOR, with
1-VALVE L.F. AMPLIFIER, Controlled by Switch.
H.F. DETECTOR AND L.F. (with Switch to Cut Out
the Last Valve).

. DETECTOR AND 2 L.F. AMPLIFIERS (with Switehes

for 1, 2, or 3 Valves).

THE 2-VALVE LODGE *“ N.”

“ THE GUARANTEED REFLEX.”

THE 1-VALVE *‘ CHITO0S.”

. THE ** SPANSPACE THREE.” Threc-Valve Receiver
employing 1 Neutralised H.F. Valve, Detector with
Non-Radiating Reaction Centrol, and 1 L.F; Valve.

25, 2-VALVE REINARTZ (Det. and L.F.).

26, A ‘“STRAIGHT »* 4-VALVER (H.F., Det., and 2 L.F.

with Switching.

27. A ‘“ MODERN WIRELESS ”’ 4—VALVER (2 H.F., Det,,

and L.F.).
28. A ‘*MODERN WIRELESS ** 5-VALVER (H.F., Det,,
and 3 L.F.).

ALL “POPULAR WIRELESS”
BLUE PRINTS—-—-6d. EACH

All orders for these Blue Prints should be sent direct to the * Popular
Wireless” Queries Department, Fleetway House, Farringdon Street,
London, E.C.4, enclosing a stamped addressed envelope

and a poslal order for 6d. for each Blue Print Ordered. /.
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> By ¢+ Transverse slof !
~ak ! with clampinz
% bul, eliminating

e
. Soldering. 3 {
Lacocarromaad

The top doss not rotate.

The Head does not come off.

The Smooth Stem ensures that
strands of wire will not bind
up with thread.

The finish is perfect throughout.

The Belling-Lee Patented Terminal, made
with 28 diff ¥

iflerent engravings, is used by

the manufacturers of all the best 4
battery eliminators.
Standard Model (Bakelite insu-
lated), Type B - - . - 9d. each
Popular Model (non-insulated),
ype - <.« = = a« 6d.ech

Illustrated catalogue free on request

Obtainable from all dealers, but in case of
diffictlty sead your order to us, enclosing §
t vour dealer’s name and address. 1

'BELLING-LEE
. - TERMINALS

Billing & Lee, Lid., Queensway Werks, Ponder's
End, Middlesex.

NON-CORROSIVE
SHARTEL"WETH.T. BATTERIES
Super-Capacity Leclanché Tyvpe.
As tested and recommended by [Popuiar Wireless
of January 22nd.
FEnsure Low Upkocp and Perfoct Receptlon.
§ 20 Volts Baitory in Case .. .. . . 1
QG (4 tappings) - 25{-

00 PR o
Carriage 1/-, 2/-, 3/- respectively.
Jars, &/-; Sacs, 2/.; Complete Cells, less Jars,
3/6 doz., with perm. scparations. Send 8d, Stamp
for Sample Cell. anufactured =olely by
Yorkshire lgnitian Co. Ltd., | & «, iroomhal)-St  Sheffield

WHY NOT BUY THE BEST?
STANDARD LINES ON EASY TERMS

Any standard article advertised in this paper
may be purchased from ns on’deferred terms.

THE WOOLLDRIDCE RADIO CO., LTD.,

{Radjo Components Dept.)
26 & 39, LISLE STREET, LONDON, W.C.2

—

ACCUMULATORS

High-Tension Acenmulators built up -from 20-volt
sections (15/. each). Example: 60-volt H.T 45/.
f{‘séf' orcgrzrlle DOPWH’ ans g ;no'x‘llthly payments
- age Paid. Satisfactlon or “mon
back. Writo for Ltsts to DEPT. 11, -4) N‘.\?Ref‘j
DIRECT S8UPPLIES LTD., 23
Warwick Row. COVENTRY
Any Wircless Goods sup-
plied on ecasy payments,

i

il ]
to HEADPHONES, LOUDSPEAKERS,
- TRANSFORMERS, COILS.
Fjrsz class workmanship only. That is just the vital
difference. We are specialists with elmost 30 years'
experience in every form of intricate and accurals
coil winding, and we guarantee that work entrusted
to us will b:: returned to you as good as new, if no:
better. - This is no idle ‘claim, but the unsolicited
opinion of scores of satisfied clients
THE VARLEY MAGNET COMPANY
{(Proprietors: Oliver Pell Control, 1:td,),

ELOOMFIELD ROAD, WOOLWICH, 's.p.as.

Telephone : Woolwlch (888,

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 320.)

MENDING AN ACCUMULATOR CASE.

A, L. (Hinckley, Leicestershire).—“I have a
small accumulator, the celluloid case of which
has cracked a little. Can this be mended ? "

Yes, it is possible to make a paste to fill the crack,
this paste setting and becoming firm, enough to
cffect- a good ‘répair. To make the paste simply
dissolve small chips of celluloid in a little amyl
acetate, which ean be obtained from a chemist.

MODERNISING THE *‘ P.W.”” CONTINENTAL
SET.

“Dupiovs” (Lytham, Lanes).—" How
many new components are nceded to bring
the ! P.W.’ Continental sot right up to date ?
I may say I am at present satisfied with the
reception obtainable with this set, but don’t
like to miss a good thing if modernising is
likely to make it even better.”

Only three now components are needed, these
being an additiona! coil socket. a neutralising con-
denser, and-a large fixed condenser of the Mans-
bridge type, having a capacity of 1 mid. -

Great improvement in results is obtainable with
these. 8o we certainly recommend you to ‘ adapt

A TR L TR -
THE TECHNICAL
QUERY DEPARTMENT

Is Your Set ‘“Going Good” ?

Perhaps some mysterious noise has
appeared and is spoiling your radio
reception ?—Or one of the batteries
scems to run down much faster than
formerly ?—Or you want a Blue Print ?

Whatever your radio problem may be,
remomber that the Technical Query
Department is thoroughly equipped to
assist our roaders, and offers an un-
rivalled service.

Full details, including a revised scale of
charges, can be obtained 'direct from
the Technical Query Dept., * Popular
Wireless,” Fleetway House, Farringdon
Street, London, E.C.4.

A postcard will do : On receipt of this an
Application Form will be sent to you,
free and post free, immediately. This
application will place you under no
obligation whatever, but having the
form you will know exactly what in.
formation we require to have before us in
order ccmpletsly to solve your problems.

E N CH B TG TR

adopt, and improve " it. TFull details of the neccs-
sary alterations were given in “P.W.” No. 242
(January 22nd issue,)

INTERNATIONAL TIME SIGNALS.

“* Warcumaker” (Ilfracombe).—“ At what
times are the International Time Signals
transmitted from Paris, and what wave-
length is used *

The International Time Signals are sent out daily
from the Eiffel Tower station at 09,26—09.30, and
22,26—22.30 (i.e. 9.26 to 9.30' a.m, and 10.26 to
10.30 p.m.).

The wave-length used is 2,630 wetres, and for the
first iinute the letter X ( =« = =) is transmitted at
five second intervals, followed by six dots, the last of
which indicates the minute.

. The second period of the Internatienal signal is
similar to the first except that the letter N (— <) is
\ug(l,tfollox\'cd by the six dots marking the end of the
minute.

Finalty, the letter G (— — =) is sent, followed by
the six dots, the last of which denotes the exact time
as given by the elock of the Paris Obscrvatory.

THE CAUSE OF ‘ FADING.”

S. E. (Rochester, Kent).—‘‘ What is the
cause of fading ? My two-valve set used to
give very steady reception from 5 X X bug

- (Continued on page 324.)
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(DECKOREM;

MER I TiSH MADE. PPaka

Vertical Type

CRID LEAX HOLDER.

An entirely new com-
ponent taking absolutely
the minimum of Base-
toard space, namely 37,

7

=g Holds any make of Grid
(— Leak or Anode Resist-
'Pe=Z  ance under Spring Ten- |
= sian. Easy, to change. §
4 % Terminal Connections.
\/ Price 1/-
) NEUTRALISING CONTACT BREAKER.
{ i ersedes th ,
B e A
insulate the pin of the valve o |

when neutralising, [t #s
§ o time saver and valuable
assel 1o all usinz a neu-
-tralised H.F. Set.- Com-
pact, neat and well made.
Can be placed in cireuit
without any trouble.

Price 1/3
CATALOGUES NOW READY—FREE.

** Deckorem”  producls are
obtoinable from all Deal.rs or

gy

T o ST A

<7 SAL 4
{ 2-10-1LCURSITOR S -
HANCERY LANE .
A —
Parrs Ad

A NEW REPAIR SERVICE =
Transformers, 5/-; 'Phones, 5/-; Speakers,
5/-. Re-magnetising and adjusting, 2/-, -

Postage extra, 1}d. brings list.—~ETON REPAIR

SERVICE, 48, St. Mary’s Road, Leyton, E.10.

WIRELESS WAREHDUSE

Buy your Wireless parts

direct from the Warchouse

at Warehouse prices.

Every known component in stock.
Write NOW for list.

35, Shudehill,

BUSH HOUSE, 3 zdndehill,

THE PERFECT WET H.T.

Assureq with our new Insulating Liner. Jars, 1/3
doz. plain; 1/6 d(')z. waxed ; Special Zincs, 1/-
doz.; High-Capacity Sacs, 1/6 doz.; Perforated
Linets, 4d. doz. Post Free on three dozen and
over, u!cludmg special divided carton suitable as
a container. Send for sample complete unit.
perticulars and instructions.
We Stock Beamless Moulded Cone Parts.
SPENCERS STORES LTD.,
4-5, MASONS AVENUE, COLEMAN BT., LONDON, E.C.2.
'Phone : London Wall 2292. (Nr. Bank)

PLEASE be sure to
mention ‘‘ POPULAR
WIRELESS” . when
communicating with
Advertisers. THANKS!

|loecoo0e
)

1 von pay for our world-famed 400A Mead
Marvel'" Roadster—the finest cycle ever

Pﬂcrcd on such exceptionally easy terms.

l ¢ MARVEL®’ 400—£4 19s 6d CASH.,

f We pack FREE, pay carriage amd guarantee

4 satisfaction or refund yourmoney. Factory
soiled cycles CHEAP. Accessories at popular

(1§¥ prices. Write TO-DAY lor illustrated Art
y§ Catalogue. Also ask for Testimonial Budget
and our special trial offer of sample cycle.

m CYCLE CO., Inc. (Dept.C 7843)

SPARKBROOK, - BIRMINGHAM
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—and now, the C.E. PRECISION
H.F. CHOKE

The special method of manufacture ensures
a maximum efficiency over a wide range
of wave-length, with a minimum self-
capacjity and a small external field,

C.EDE & Co.,Ltd.,
BYFLEET, SURREY. |

There are clso the C.E Precision Rhsostats, Dual Rheostats, Polzntiometers and Grid
\E. Precision Floating Valve Holdn anti-capacily and non-microphon.c,

is illustrated here ; price D/3 cach.

Leaks.

Telegrams :

Telephone :
Ceprecise,Byfleet.

Byfleot 226.

m Prices include complete screened coil and base.

CENTROII

Wireless Components

Screened Goils

Each
C5BA  250-550 Split:Primaty Aerial Coil 8/6

C5DA 1000-2500 , .. . 8/6

C5BT 250-550 ,, -, Transformet 10/-

C5DT 1000-2500 ,, ., - 12/.

| C6B 250-550 ,, Secondaty - 10/-

CéD 1000-2500 ,, - 12/

» C3B  250-550 Reinartz Cox]s & 1 LE

HITITT oD w0500 . . - - 12

An entirely new and original method of using screened coils.
CENTROID lead-in and earthing switch - 4/- each
CENTROID slow-motion dial - - - - - 3/-

CONDENSERS

Die Cast. Low Loss. Square Law
SINGLE - - - 10/-each
21/-

DUAL - - = <
TWO GANG - 22/ .
THREE . - - 33/ .

Twe and three gang are fitled with additional E
alancing condensers. 2

Obtainable through dealers
or direct from manufacturers

The Camden Engineering Co., Ltd,
Bayham Place, Camden Town, N W.i

RADVACO VALVES

—Best of all foreign valves

ASK YOUR FRIENDS! THEY KNOW.
Radvaco guarantces to return your money if not
entjrely satisfied. .

1
Type | Amps, Heating| Imp. | Price '
No. Des. Fil.Cty Voltnge! ohms. | éach Accurate |

i DL 06 | 3 25000 lg;g filament |

2 15 25 45 9000 dit !

B BE. = 33 40000 | 28 adjustment

y T O | 25000 | 8/6 || prolongs |

s |4el 4 135 - 9/~ the life of |

8 |D.E.| -o6 1-1-3 | 22500 |10/- your U

9 [P, ‘1 | 113 8250 |12/6 i

o | P. 15 | 18 v000 | 11/8 valves. |
11 {D.E.| 06 |1'5-1'83( 18000 | ?/9 | lcamcommn
Nos. 1 to §, for usc with 4 v. accumulator.
» 8 and o, for usc with -5 v. dry cell.
1o and 11, for use with 2 v. accumulator.

1t your dealer cannot supply you send P/O direct
to the Sole Agents:
RADVACO LTD., 3, LYNTON RD., LONDON, W.3

’Phone : Chiswick 2922

When you make
your Frame Aerial—
be sure to use LEWCOS Frams
Aerial Wire, Guaranteed by the
manufacturers of GLAZITE.
In cartons in the following colours:
Bright Red, Bright Blue, Bright'
Green, ’\larone, “0ld Gold and
Golden Brown. 3/8 per 100 It
coil, from all Radio dealers.
TBE LONDON ELECTRIC WIRE
M PANY & SMITHS, LTD.

[P

Frame Aerial
Wire

; =
ey
g
éﬁ;’-
a1
@

' F()R BEST RESULTS

use W,B.

ANTI-PHONIC

LOW LOSS
VALVE

HOLDERS

PRICE
With Terminals
2/3
With Tinned
Soldering Tags
D/
if unable to obtain from your dealer write direot.
Manufaciured by WHITELEY, BONEHAM & C€O., LTD,,

The DIX-ONEMETER

i3 a bcautifanlly finished Moving Coil instrument of wonderful
precision and  delicacy. Measures: microamps to 20 amps,
millivolts to 2,000 volts, ard 50 ohms te 50 m
INSTRUMENT ONLY 50/-. MbLTIP‘DIERb EAOE 8fe.
“WIOLINA” LOUD SPEAHRERS
are eclegant furmiture, as delghtful asa violin, Model-de-luXe
hornless mahogany cabinet typo for lid eof set or on wall
Liquldzmon stock of brand-new original 5-guisea Violinas,
fitted 2,000 ohm Viola reed reproducer, 25/-, packing and

carnag 5/-.

EASY '"PHONE EARPADS, List Prlce, 2[- pr.

8ala, 6d. pr. Free to Blind. Half- -prite to Hospi

SALE OF REC EIVERS by MARGONI Sor and
wi
10 1-

(ofs]

other Leadm% ker Crystal Cabmets,
vphones, 158/6. The Bargain o! the Year.' The
alve and Crystal Reflex Sets, with Osram Valve.

in Cabinet, with phonecs, 30/-.
3, 4, 5 and 6 Valve Sels at Bargain Price

of 2,

TEXAS CONE LOUD SPEAKER wlgm the Gnlden Voice. 3-guinea Model,

bronze, for 30/-, complete with <ccrd.

Weston Relays 30/- Wheatstone nﬁz 80/-;- Uniy-
’ Box xes, 'I‘h@rm d Cell Testers,

Shunts, 35/-;
Capacity Mﬁtexs all ab lowy ux

NOW READY—*OUR "NEW CATALOGUE
68 Pages. Novel Apparatus. Profusely [llustrated.  Numerous NewLines.
Over 1,000 Splendid Bargainss Send 4d. Stamp and Save Pounds.

|
i
!
As new, il

Usual price, £5. \ number

45/-; Micra-Galvos,”
i—:luctro-stano Mdters,

ELECTRADIX RADIOS, 218, Upper Thames St., Loadon, E.C:4.

Duke Street, MANSFIELD, NOTTS.
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asswred by usiy

“\tﬂ YALYE o,
A b/ /)

e o

NEWTCB GUARANTEED RESISTANCE

{INlustration is three-fifths actual elze.)
Perfect contact;- smooth and decad silent; stops for
‘<off ** and ‘‘full on’’; total travel .two turns of the
knob; panel or baseboard mounting; easy to fit. British
throughout, Scnd posteard for descriptive folder.
CAUTION: See that guarantee is filled
in when purchasing.

Resistance, 6, 13 or 30 ohms, 2/6; 50 ohms, 3/-
Potentiometer, 300 ohms ..~ .. .. .. ~3/6
Of all dealers, or direct, post frce, from sole makers,
State whetlier one- or two-hole panel fixing or base-

board mounting desired.

o
&

- Y XAVIO.
Dept. P, QUEEN STREET, HITCHIN,

—EXPERT REPAIRS —

Toall kinds of Radio Instruments by experienced workmen.

Phones and Transformers, -. Speakers, 4/6.
work guaranteced as new.

PROVINCIAL READERS—Have you any difficulty

in obtaining components for * P.W."” sets ?

We can supply all parts for sets described in this paper,

at usual advertised prices, within ours.

KNIGHT, 6, ChapelSt., London, E.C.2.

Phone : Clerkenwell 4715.% - - s

You do not know the
possibilities of your set
until you have fitted 2V 2
Voltron Valves. ¢

HF DEToalF

Voltron high efficiency 2 V- POWER 9

AY YOUR OEALER OR DIRECT
valves stand supreme [l i eoi o

and cost you less. js”__,.——-
oLT RON

‘ 169, CITY ROAD, LOXDON, E.C,1,

e HEADPHONES REPAIRED
Se-wound and re-magnetised B/= per psir. Loud
peekers repaired B/=.  Translormers re-wound B /=
ecch. Al work guaranteed and tested before deliver
Write for Trade Prices. 'Phone: Clerk. 1795.
MASON & CO., 44, East Rd., City Rd., N.1

S
Advertisers™
PLEASE note that communica-
tions concerning advertising in
POPULAR WIRELESS
MODERN WIRELESS
WIRELESS CONSTRUCTOR

must be made to

JOHN H. LILE, LID,

4, Ludgate Circus, London,E.C.4
(Phons : City 7261.)
and NOT to the Editorial
or Publishing Offices.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 322.) 5

lately it is very unreliable, signals fading away
suddenly in the most erratic and annoying
manner.”

This fluetuation of signals that is troubling you
is not really * fading,” but is caused by a fault in
your sect. (““ Fading"” proper is a phenomenon
that is only noticeable on long-distance signals, and
the cause does not le at the recelving end, but is
due to peculiar reflection etfects experienced by the
c]ectn;-mngnetlc waves during their journey through
space.

A likely cause of your. fluctnating: results is an
intermittent or loose contact, especially in coils,
valve holders, terminals on 'phone leads.

Any wire that is partially broken may oceasionally
be mended momentarily by chance, thus restoring
results for a moment. Other lkely places for such
a fault to oceur are at the accumulator’s connecting
bar (terminals not serewed down tightly), or in the
aerial or earth circuit.

When dry batteries deteriorate they oeccasionally
cause these fluctuations, and an aerial swinging
against a water-pipe or other earthed object may have
the same effect,

THE FILADYNE ONE-VALVER,

M. 8. (Tarporley).—‘ What are the connec-
tions for the Filadyne one-valver, using
capacity controlled reaction for long distance
reception ?

The connections for this circuit are given in the
diagram reproduced herewith.

A e

L||---|

== o OTENTIOMETER

-L_ FICEa X — T T,
v [rio ev] /A
TTELB RS w

LOADING A VARIOMETER FOR 5 X X,

P. L. (Silloth, Cumberland).—*“ Why is it
that 5 X X cannot be received when a 5 X X
loading coil is connected to a variometer-
crystal set *”’

Probably the loading coil has not been inserted
in the right place. It is not sufficient to connect
it between the aerial and carth, but it must be placed
s0 that 'phones and erystal are connected across it.
The connections for such a set are as follow. Aerial
terminal to crystal and to one side of loading plug.
Other side of loading plug to variometer. ther
side of variometer to earth terminal and to 'phones.
And finally, remaining side.of *phones to remaining
side of erystal detector.

MEASURING CRYSTAL SET CURRENTS,

* Currosity ” (Cheltenham).— What sort
of an instalment is required to measure the
currents flowing in a crystal set, and where
should it be connected up ?”

A micro-ammeter is required—i.e. an instrument
capable of measuring millionths of an ampere. It is
connected between the "phones and the earth ter-
minal—that is, in series with crystal and ’phones,
across the aerial coil

THE “MAY”’ CIRCUIT.

L. H. (Manchester).—* What are the point-
to-point connections of the famous ‘May”
cireuit ? 7

The connections are as follow. Aerial to plate
socket of valve holiler and to variometer. Remaining
side of variometer to H.T. +, to grld leak and grid
condenser, and to a "001 variable condenser. Remain-
ing side of grid leak and grid condenser to grid of
valve socket.

Remaining side of ‘001 'variable condenser to
earth, to 'phones. to rheostat. and to LT, +. Re-
maining side of *phones to H.T. neg.

Other side of rheostat to filament socket of valve
holder. TFilament socket of valve holder to L.T.
negative.
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LOUD. SPEAKER BARG

7

This highly efficient 2-Valve
Loud-Speaker Set is the finest
wireless value ever offered.
It gives a volume and quality of tone unattalned
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 beantifully polished Oak, &
all components are of the highest guality. Dull
Emitter Valves with patent valve holders, &o.; H.T.
Battery, 2-volt accumulator and complete Asrial.
Outfit. LOUD Sl:iEAK';ER ofd exciusive desfgn
with unique magnetic system an 3 5
improved mica diaphragm. Price £7:17:6
TERMS : Our Bargain o7
Price’ls for deterred pay. proved §
ments. Send 10/6 now, & efficiency
complete purchase fn 14 .

monthly payments of 10/6
It you wish to pay“cash, §
per centdiscount isallowed
Catalogue Post Frae.
Up-to-date Crystal & Valve
seta at keenest prices.

J. G. Graves Ltd. Sheffield

Fullest
Approval

——TRANSFORMERS REWOUND
Transformers, Phones, Loudspeakers, Re-
wound and Repaired to Maximum Efficiency.
Ali One Price 4/- each. Don’t discard if burnt out. All
work guaranteed for 12 months, Write for trade terms

TRANSFORM CO., 115, LINKS RD.,stOTING, LONDON, 8.W 17.
“~WET H.T. POROUS POTS —

Genuine miniature porous pots for Wet H.T. to

fit 2% X 1} Jar, registering 1~4 volts; 8/= per doz.
Non-conductive Glass jars,. 1/- doz. Waxed, 1/3
per doz. Sacs, 1/8 doz.  Zines, 1/- doz. Send 11d.

stamp for Price List and Instructions.
Carriage and Packing extra.
Trade Inguiries :
THE ETON GLASS BATTERY CO,,
(Dept. P), 46, St. Mary’s Road, E.10.

THE EXACT AERIAL TUNER. Panvei mounting.
No OQoils or .Coil~lholders roquired. Maxironm resulis
guaranteed. Wave lengths 250 to 2,000 metres. Best
all in one yet!! Money refunded if not satisfied. Price

only ‘14/-; postage 6d. extra. Write: Sales Depart-
ment ‘' A, TH
TWHISKERS & CRYSTALS ABOLISHED
s, =
Guaranteed
Fixed Permanent Dctector and Stabllising Unit. No
or post free from Patentees, 2/2

EXACT MAI;UI'ACTURING
= ] for 1d.
1 [ - 4
*me = ] i_é[
E S Indefinitely.
Batteries required with Orystal Cireujts. Indispen-
A. W. GRIFFIN & CO., Manufacturers, REDDITCH

CO., Priory Street, COVENTR
per year.
fut. Xo. 265,469
sable for Reflex and Hale Circuits From all dealers,

wHEN replying to advertise
please mention ‘‘Popular Wir.

We are the suppliers of the genuine
U.0. and Thorpe valves, as specially
tested and recowmmended by the
!* Unidyne '’ inventors and '‘ Popular
Wirelesa.”” U.C.5 and Thorpe

K.4. (both d.electrode 5»0?{1

valves), each, post free............ 8/]1

4-ELECTRODE VA

Order direct from-— Cash
LUDGATE RADIO CO., o

56, LUDGATE HILL, LONDON, E.C.4
R/R
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The tremendous advantages-given by the huge
emission, consistent high service and long life
of the wonderful Mullard P.M. Filamerit are
obtainable in new P.M. Valves designed to
give the very highest results with the Mullard
Pure Music Coupling (the ideal method of
low frequency amplification approved by the
Mullard Engineers and employed so success-
fully in Mullard P.M. Receivers described in
“ Radio for the Million.”)

These new P.M. Valves are available for
2 volt, 4 volt and 6 volt accumulators.
Apart from absolute purity in music and
speech reproduction, abundant volume is
obtained and H.T. Battery consumption is
considerably reduced.
Let these new Mullard P.M. Valves bring you
unequalled results in the resistance coupled
stages of your receiver, and give you the master
service and long life universally associated
with the valves with the wonderful Mullard
P.M. Filament.

Obtainable frem all Radio Dealer3

POPULAR WIRELESS i

OW you “may have

all the advama.ﬁs
of the wondaexful P.M.
Filament in new special
P.M. Valves for resist-
ance capacity ampli=
fication *

' British Made
ina
British Factory,

For 2-vol, accumulator
P.M.x H.F. o't amp. 14/
P.Ma LF. o'ramp. 14/-
#* P.M.1A
{Resist. Capacity) o'z amp. 14/-
P.M.2 (Power) " o'152mp. 18/6

For 4-voll accumulator or 3 dry celis
P.M.3 (General Purpose)
o1amp. 14/-
# P.M.3A (Resist. Capacity)
o'xr amp. 14/
P.M.4 (Power) o'ramp. 18/6

For 6-volt accumulalor or 4 dry cells

P.M.sX (General Purpose)
o'T amp. 14/-
% P.M.sB (Resist. Capacity)

o' amp. 14/-
P.M.6 (Power) _ o1 amp. 186
Super power valves for last L.F. Stage
J 4 P.M.254 '
{4 volts, 025 amp.) 22/6

THE - MASTER - VALVE Y

ADVT. THE MULLARD WIRELESS SERVICE CO. LTD,

MULLARD HOUSE, DENMARK STREET, LONDON .C.2.
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Right, First Tu}n -

THERE is no quicker or easier way of
finding any station between 200

1 and 4,000 metres than with "the R.L.
. Retroaetive Tuner. Right, first turn, is
the rule with this tlme-, and money-savmg_,
instrument.

AN bother” with coils is ellmmated and

a greater efficiency is gained, for the® "
R.I. Retroactive ~Tuner  secures ‘ the’

correct acrial reaction over the whole

range of wave-lengths covered. In addition

this tuncr costs appreciably less than a

sct of coils with coil holder to cover the

same range.

The R.I. Retroactive Tuner provides the

casiest, most cfficient and most economical

mct_hod of tuning which you can incor- =N
porate in your set. * Follow the lead of

all the famous sct designers and .cori- '

structors and improve -your .tuning

arrangements from to:day with_ thc R-I :

Retroactive Tuner. k.

PRICE 39/6

Weite for the RI. Green and Gold Catalogus.

"THE-MARK OF

BETTER RAD]O

Adet. RJ. LU, 12, Oyde St., Newo Oxford St., London, W.C.1.
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