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Mr. Rogers (left) and Mr,
Dowding (right) with the
“P.W.” 24-valve, Note the §
difference in sizes between [
8 the big set and the 2-valve
Unidyne.
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TUNGSTALITES TRIUMPH
REMARKABLE RECEPTION ==

With TUNGSTALITE BLUE LABEL (Regd. No. 447149)
“1 THINK IT IS MOST REMARKABLE.”

(CoPY )
Messrs. Tungstalite, Lid, G4, Clinton Road,
S. Tottenham, N.15.
Dear Sirs,—Please forward mne a piece of Tungstalite, 1s. 6d. p.o. enclosed. 1
have heard this crystal on my friend’s set, and thinle it is mast remarkable, as mny
set was twice as loud as my friend’s, but since he has hail a piece of Tungstalite
the boot is on the other fool.

I am, Sirs, gours faithfully,
POST J. A. TITMUS.
FREE

IT 1S ABSOLUTELY THE FINEST CRYSTAL IN EXISTENCE.
ASK YOUR DEALER FOR IT OR SEND 1/6 TO [ oo i awmane |

LONDON— LEEDS— I Messra. Payne & Hornsby, Ltd., 6, St. Andrew’s '

Buildingz, Gallowgale, Newcastl’e-oﬁ-’l‘yne.
TUI:FSTALLlTE Ltd" TUNGSTALITE Ltd-’ | Mﬁ:g?:s?xl’rankn Ltd., Opticlans and Wireless :
Electric Lamp House, Equipment Mfrs., 95 & 97, Deansgate, Manchester.
47, Farringdon Road, London, EC1 | 41, CALL LANE, LEEDS | ofifiw Mo s tron Satirans tea.,
*Phone—Holborn £557. 'Grams--Tungslamp Smith ‘Phone—Leeds 21375, 'Grams—Tungslamp Leeds o __ __ _69a, West Nile Street, filasgow. '

LOOK OUT FOR THE BLUE SEAL (447149) ON EVERY TUBE
BEWARE OF FRAUDULENT IMITATIONS!
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g HESTAVOX
QUALITY INSTRUMENTS

gg: AT FAIR PRICES.

SER.

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

iLoud Speakers:
tare comstructed
ton sound prin-:
iciples and of:
s highest  grade:
: materials, excel-?
ilent reproduc-:
ition qualities,;

GONDENSER

1f your dealer cannol supply, we will, {

is not a “ FALLON ” unless the name “FALLON" .o,  [algs  Pree Mg g in: 4

appears on same, ONE HOLE FIXING, TAG CON-  .0005 29 6/- ] oth appear-; {
NECTIONS, HEAVY ALUMINIUM TOP AND -0C03 19 5/6 iance and tome.!

BOTTOM PLATES. Metal to metal adiustable :38335 %% 2%6

bearings, stout, well-cut aluminium vanes. Complete  yarnier p P CELESTE MINOR

as illustration. Vernier 2 3/6

Our original A 11 Model, exact as above, but with composition ends instead of

aluminium ends, is suppl’icd with special feature—the Aluminium Screening Disc. | £2 (] l 7 = 6 £ l = 7 = 6

is Di ied wi I 5 . 5 : . :
e ooyl somsppnd “m_l TSRl Height.26”. Diam. of Flare | Height 18”. Diam. of Flarc |
WilkeROirect; for, Trddgl Tonmsy 14”. Ad ustable Diaphragm. | 10”. Adjustable Diaphragm.

F‘ A L L 0 N CONDENSER CO., LTD. WRITE FOR OUR COMPLETE LIST OF MANUFACTURES.

The‘ Conc!cnsct People.  Totienham 1932,
WHITE RIBBON WORKS, BROAD LANE,. TOTTENHAM, N.15.

: l
All Corr d and Post Orders to above address——e——— HESTAVOX LTD (L]

City Depot: Manchester Depot : Scottish Depot : l
143, Farringdon Rd,, E.C,1, 19, Bridge St., Deansgate. 120, Wellington St., Glasgow, 32, Palmerston Road, Acton, Londen, W.3.
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RADIO NOTES AND NEWS OF THE WEEK.

The 24-Valve Set.

HE experiments made with the ““ P.W.”
24-valve set have astracted con-
siderable attention in the newspapers.

Although Mars was not heard with the set—
and the Editor was the last person who
anticipated signals from Mars—thc Press
made a good ““story’ out of the experi-
ments. But the moet important thing was
the success of the 24-valve set in receiving
distant stations. A special article on the
set appears in this issue.

An Historic Site. .

ISITORS to St. Margaret’s Bay have
been very interested in the strange
wireless contrivance on the grounds

of the neighbouring South Foreland light-
house. This is a “ beam *’ aerial, similar to
the one in use at Inchkeith Lighthouse. By
a happy chance this latest development of
radio science is erected on an historie site, for
it was from here, 25} years ago, that the
first cross-Channel wireless communication
was definitely established.
* * £
A Chance for Londoners.

ONDONERS who are interested in
directional wireless have, on Mondays
and Tuesdays, an opportunity of

seeing the -first direction-finding ship’s
aerials, fitted on the Royal Scot. This
vessel belongs to the London and Edin-
burgh Shipping Company, and berths near
. the Tower, at Hermitage Wharf. Whilst
other vessels are helpless in a fog in the
Firth of Forth, the Royval Scot can con-
fidently feel her way past Inchkeith by
means of the tiny aerials on either side of
her bridge.
* * *

Fife Ixe Ixe.

APTAIN C. A. LEWIS (Uncle Carac-
tacus of 2 L O) has been making a
tour of Continental broadcasting

stations. According to the “Star’ one
Swiss amateur told him: “ Yes; 1 receive
all the stations very well—and, of course,
your new station, ‘ Fife Ixe Ixe.” My heavens,
it is a formidable post, that there post!”
{Meaning, of course, that Chelmsford was a
very fine station, and he got very good
i reception from it.)

* * *

A B:B.C. Appointment.

HEAR that Mr. V. H. Goldsmith, who
was second in command at 2 Z Y, has
has been appointed assistant secretary

of the B.B.C., and will in future be attached
to the London office.

Before going to Manchester he was in the

"Royal Navy, holding the rank of Paymaster-
Lieut.-Commander.

A Super Microphone.

ATTEMPTS arenow being made to secure
a microphone sensitive enough to use
for the detection of insect larvae in

fruit. Important investigations have been
made along these lines by Mr. C. K. Bain,
Professor of Entomology at the University
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WHAT THEY SAY.

““ It is extremely probable that had the air-
eraft on the North-West Frontier been fitted
with directional wiroleﬁs, accidents arising out
of “less of dlrocmon would have been-
averted . .

R. TAYLOR Smm, wnhng to “ The Times.”

“He wonld havo I think, a diffieult task
who sought to convinee a ju(lge that in installing =
a receiving set without the landlord’s licence =
assuming, as I now do, the complete absence =
in the tenancy agrecement of any covenant =
bearing on the point), a tenant had committed =
any breach of duty to the lnmllord which called =
for damages or other remedy.” :

MR. FRANK 8. GAYLOR (Sohmor tothe B.B.C), =
writing in the Ralluo Times.”

- -
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“ We have no station yet from which we ean
reliably send or at which we ean properly
receive messazes from and to sueh distant
parts as the Pacific.”

THE POSTMASTER-GENERAL (interriewed by the
‘ Brening Standard ”’).

L]

* Ll

“ Educationally alone it is worth all the
money. Add to this the undoubted pleasure =
it atfords to listen in one’s own home to a good =
concert, or to the news of the day, or even to the =
usually ‘diswnal weather forecast, and it becomes =
W part of Hic \lmost. as necessary-as brenkfast =
n the morning.”

“ QYNICEs ™ of ‘the *° Auto-Motor Journal.”

- = »

“ 1l put a girdle round about the earth in
forty minutes.”

SHAKESPEARE'S “M idsummer Night’s Dream.”

- ® - -

“ Wircless messages have been sent from
Carnarvon to Aust¥alia in about one-fiftecnth
of a second.’

Daily I’r('w
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“ The use of smﬂ\ trnnsmission (for amatear =
cexperimenters) i3 forbidden as bheing wun-=
necessary now for research purposes, and
cansing the maximum amount of interference.”

THE POST)HSTER GE‘IEB-AL

*

X Brmdcastmg, rightly gmded, dovcloped
and controlled, may become onc of the most
potent world influences.”

Mg. J. C. W. REITH, Geneml Manager of the
B.B.C. i
THE WEEK'S QUERY.
“T have received twenty-five different
stations on my home-made erystal set. including
the local nnmteu_rs, O6BM and 2 LO. Is this =
remarkabie # *

SRR TR R
of Stellenbosch, South Africa. Ordinary
wireless amplifying apparatus is used, and
the presence of weevils in grain has in this
way been dlsclosed by the mlcrophone
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An Inspiring Thoughl

IF the initial problems are overcome, the
ability to hear insccts eating fruit will
open up new fields for the BB.C’s

stunt broadeasting. There is something

particularly inspiring in the thought of the
whole British Isles and half the Continent
listening in to a maggot tackling a nice
Cox’s pippin at 2, Savoy Hill !

* * #*
The,Radio Association.

T has been decided to open up mew
-branches of the Radio Association
shortly. The association can offer

amateurs special facilities, and will be
pleased to open branches in localities not yet
happy in the possession of a local radio club.
Interested persons should communicate
with the Hon. Organising Secretary, Mr.

Harrie King, F.R.A, Sentinel House,
Southampton Row, London, wW.C1.
E * * *

The Amused Spectator,

MOTORING recently in a remote corner
of Wales a friend of mine saw two
small hoys heroically erecting a tall _

mast for an aerial. Their struggles were

watched with amusement by a distinguished-
looking elderly .gentleman whose car was
drawn up by the roadside, and the boys
were obviously flattered by his interest.

They might have been more so had they

guessed that he was Professor J. A. Fleming,

M.A., D.Sc, F.R.S, who invented the

thermionic detector !

* * *

The King’s English.

HE President of the Radio Corporation
of America says ° Wireless may
make English -the language of the

world.”

This is all very well until one reads their
radio magazines and comes across this sort
of report :

“3 ZX blew up his condenscr, repaired
that; and then shot the gap motor. Install
C.W. and forget it, 0.M., for I! looks like a
hot timne in the old town “this winter. 3 AC
has forsaken the rock-crusher, and 3 CO
has 2 tubes on the air with all the juice in
the world and a beautiful aerial. How come,
oM. ?”

* *® *

51 T’s Aerial.

HE original aerial at 5 I T, which was
of the inverted L type, has recently
been removed from the main flagstaff

of the G.E.C’s works at Witton. I hecar

that it will probably be re-erected as an
emergency aerial at Summer Lane, near the

T-type cage antenna which is installed

there.
* * x

Wireless Control.

HE Italian system of wircless control,
to which I referred last week, seems
to have been remarkably successful

when demonstrated at Spezia. By its means

(Continned on page 38.)
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(Continued from page 37.)

a destroyer was manceuvred at a distance
of one mile in heavy weather, and sixty
different * commands,” which were given
by wireless, were automatically and success-
fully executed.

* * *

Notre Dame to Broadcast. ,

PARISIANS are proposing that the
magnificent music of the religious
services held in Notre Dame should

be broadcast. This is not so much for the

benefit of the general

public as for the con-

gregations of other

= Popular Wireless -Weekly, September Gth, 1924,

The station is remarkable because, serving - .

a French and English population, it has
always broadcast in both languages. Now
it has become tri-lingual, and announce-
ments are made also in Ilo, the international
language.
* * ¥
News of New Stations. R
BRITISH relay stations are due to be
opened in the - following order:
Nottingham, about September 16th ;
Stoke-on-Trent, early in October ; Dundee,
in November ; and Swansea, in December.
* * *
-The Radio Corporation of America has
opened an office in Boston, which is in

perfectly distinet, the receiver being a
4-valve set with frame aerial.
* * *

Plans are reported to be under way in
Japan for the establishment of a Metro-
politan Broadeasting Co., with headquarters
and station at Tokio.

* *® *

Three lines will link up the Nottingham
Studio in Bridlesmith Gate with the trans-
mitter at New Basford. One of these is
for control, one for transmission, and one
acts as a stand-by. The call sign will be
5NG. g * E3
B.B.C. Changes,

B.B.C. that

IT is announced by
the
! ““summer ”’ broad-

churches, which _at
present are unable to
maintain the Standard
of their music owing to-
a shortage of choir-
boys. The chief diffi-
culty is in securing
exact synchronisation
between the other parts
of the service in the
different churches.
* * *
5 X X In Denmark.
AM indebted to a
‘Danish corre-
spondent—Mr. H.
C' Jensen—for some
interesting particulars
of radio activities in
that progressive coun-
“try. He says that
“5XX is ~ coming
through brilliantly at
any time,” and is
clear and , strong in
broad daylight, using
detector and L.F.
After dark all the
B.B.C. stations can be
regularly received on
a single valve, which .
spcaks well for the
transmission, and vol-
umes for the skill of
Danish” amateurs.
¥* . # A
The Value of Straight
Circuits.
ONIGSWUS.
TERHATU-
SEN (LP) is
just about as strong.

as 5 X X in Den-

mark, but the English -

station is three times . ;
the distance of L' P from Gopenhagen, so

Chelmsford is a-great favourite.

_ I think that much of the Danish success

is due to their belief in straight circuits.

Admirers of “stunt hook-ups” should

notice that during darkness my correspond.-

ent can get every European broadcastirig
station north of Switzerland on detector-
valve alone ! '

* o

CKAC. :

HA\{E you heard CK AC? Last year
this popular Canadian station (be-
longing to ™ La Presse,” Montreal)

came over very well, and during the summer

its power has been greatly increased ;

in fact, it is now only exééeded by 5§ X X'

-London, E.C. 2.
*

A special.article dealing with the experiments made with the 24-Valve Set appears in thig issue.  Note the A
. 2-Valve Unidyme Set in this photo, and compare the size of it with the 24-Valve Set ! had admitted that two
. other persons were
working with him in the matter.
S * *

commuinication with the Marconi Co.’s main
telegraph _ office, - 2-12,. . Wilson " Street,

* *

A 1} kw. C. W. set,” a wiréless direction
finder, and a . portable wireless ‘lifeboat
set, have been installed on the ss. Oronsay,
of the Orient Line, recently launched on

‘the Clyde.

* * *
The Julianshaab (Greenland)
to have an uinbrella aerial, which will be
supported from a 250-ft. mast.
F - * * *

Johannesburg Station—familiarly known
as ‘“J. B.”—has been clearly heard in the
'depths of a gold mine. Every item was

station is ~amongst the great mass of listeners-

casting hours will  be
changed on Septem-
ber 29th, and on that
date we shall revert
to the original winter
hours. At the same
time the special light
“summery” pro-
grammes wix be dis-
continued in favour
of more solid fare.

* * *®

How to See the Big Set.
HAVE you seen the
“P.W.” 24.Valve
Set on show in
Oxford Street, London,
W.? Tunderstand that
owing to the great
.public interest in this
urlique receiver, ar-
rangements have been
made for its display in
Selfridge’s windows.

* #* *
Wireless “Jammer*’
Fined.
REAT

was

interest
shown by

the public in
the case recently
heard at Hemel Hemp-
stead, when for the
first time the G.P.O.

prosecuted an un-
licensed  transmitter
for jamming  the

B.B.C.’s programmes.

The defendant,
Arthur Charles Hart,
an electrician, of Berk-
hampstead, was fined
a total of £4, after he

Public Attitude.
THE chairman of the magistrates said

the conditions of “licenses must he

kept, and public rights and conveni-
ences not interfered with. In this attitude
the whole of“the radio public heartily con-
curs, for whatever may be said for the
unautherized transmitter he has no frien

There appears to be a pretty general feeling,

that the amount of the fine in this instanc

was influenced by the fact that this was the|

first case of- its- kind, and that subsequent

offenders might be more severely dealt with.
\ ARIEL.
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24-VALVE SET.

LISTENING-IN ON 30,000 METRES.
THE . DULWICH EXPERIMENTS.

The account of the ¢ P.W.” expariments made on August 21st and August 23rd is summarised in this article.

By THE EDITOR.

Although

Mars was ‘“ not heard,” som2 very interesting results were obtained with the 24-valve set which encourages the designers

HE idea of listening-in for possible
] signals from Mars strikes one, at first
sight. as not only fantastic but
farcical. Yet the “P.W.” experiments
with the 24-valve set, which were carried
out in the early hours of Thursday morning,
August 21st. and during the early hours of
Saturday, August 23rd. resulted, if not in
any signals from Mars, in at least some very
valuable and interesting data concerning
the efficiency of multi-valve receivers.

But the newspapers seem to have con-
centrated their attention on the attempts
we made when listening-in on 30,000
metres to hear signals from Mars. Opinion
on this experiment is varied. Sir Richard
Gregory said:  There are many explana-
tions of the sounds received without bringing
in Mars.” Sir Richard Cregory is the
Emeritus Professor of Astronomy of Queen’s
College, and he stated further that: *“ We
all like to think that Mars is inhabited by
intelligent beings, who are as anxious to
establish communication with us as we are
with them. But astronomers as a body
are not concerning themselves overmuch
with these manifestations.”” Sir Richard's
opinion is, therefore, non-cothmittal, and
quite different from that of Professor
Eddington, who characterised the expori-
ments as * sheer nonzense.”

“P. W.’s” Attitude.

Mongieur Camille Flammarion. the famo:s
French astronomer, expressed the opinion
that we should not hear any signals from
Mars, but said he was quite convinced that
Mars was inhabited. Sir Oliver Lodge was
of the opinion that we should hear no
signals, as he did not think Mars was
inhabited. Professor Todd. of America,
went so far as to request the hig
radio stations of the world to
listen-in for five minutes
every hour during ‘the
period when Mars
would be nearest
to the earth.

But Professor
A. M. Low,
who assis-
ted very
materi-
ally in

A o4 le

quarius

A chart of the heavens for August 23rd, when the  P.W.”” experiments were carried out at Dulwich.

to conduct further experiments.

conducting the experiment with the 24-valve
set, probably summed up our attitude better
than anyone else when he said: “1I do not
expect to hear any signals from Mars, but I
should be heartily ashamned of myself if I did
not take the opportunity which this 24-valve
set offers of attending experiments for
listening-in to possible signals from Mars.”

That has been the attitude of PorurLsr
WireLESS all along. It is much easier to
scoff at the idea of Mars being inhabited
and that the Martians aie transmitting
signals than it is to keep an open mind
on the subjert and conduct experiments
which, on the face of it, appear to be useless
and farcical.

The Main Experiment.

So I want to clear away any prejudices
which may exist in readers’ minds as to
these cxperiments. They had at least an
element of fascination, which perhaps the
general reader cannot appreciate, and which
can only be understool by those who
listened in at the times I have mentioned
on the 24-valve set.

The main experiment was held at my
house in Dulwich early Saturday morning
August 23rd. Those present included Pro-
fessor A. M. Low, Mr. Dowding, Mr. Rogers,
Mr. Bird, and various members of the Press.
Mr. Dowding, who had repaired the slight
breakdown on the set which occurred at the
first experiment. was in charge of the tests.
As the various wave-lengths were passed.
over, a most extraordinary Babel of signals
was heard from the loud speaker. The

noise was indescribable. It was practically.”

OVERRB-EAD 3
. Cygnus - VEGK -

.

oo Delphinas
. @ALTAIR
Aquila

L

Cagvicomus

impossible to pick out the various call
signs, as there were at least 20 or 30
stations working at once. But round about
the higher wave-lengths were pure signals,
and we could easily pick out the call signs
of Bordeaux,.Cairo, Cape Ray, Nauen, etc.

It is probable that some of the signals we
heard were harmonics. When the wave-
meter informed us that we were tuning in to
approximately 30.000 metres we kept a
watch on that wave-length for about forty
minutes.

The Press has reported that we heard un-
accountable signals. -In a sense this is true.
For two or three minutes we. did hear a
succession of dots of a harsh, unmusical
tone. They were unrecognisable as Morse
code signals, and. unless they were har-
monics from another station—possibly
sending a time siggal—no one who was pre-
sent at the experiment is prepared-to say
definitely that they came from any station
on this earth. Likewise, no one at the ex-
periment is prepared to say that they came
from another planet.

Professor Low’s Opinion.

Professor Low was of the opinion that the
signals were caused by a “ mixture” of

- heterodyning and atmospherics. Personally,

I am inclined to the theory that they werc
caused by harmonics from possibly an
American station or another far distant
station transmitting a time signal. They
were certainly not signals from Nauen, and
the note was unlike that of any high-power
station I have heard by wireless. °

About 2.30 a.m. our vigil came to an end.
But we all felt very satisfied with the result
of our test. Using 20 H.F. valves. one
detector, and 3 L.F., the average wirc-
less man would be inclined to say
that the set would not be a
practicable  propesition,
but our tests proved
otherwise.
Some time last
vear we had
occasion  to
critieise the
B.B.C. for
(Continued
on page

49.)

1t will be noticed that Mara is low down in the heaven.
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using too many H.F. valves when receiving -
American broadeasting for relay purpeses. -
At the time it occurred to me that interesting
experiments and results might be obtained if
we built a super H.F. set, embodying certain
improvements on the H.F. side made by Mr.
Dowding, who felt that H.F. work could be
considerably improved.

Mr. Dowding, Mr. Rogers, and Mr. Bird
of the PorurLar WIRELESS technical staff,
designed a 24-valve set, and, after several
months’ hard work and much experiment,
the set was finally completed. Preliminary
experiments proved disappointing; but
when we substituted resistance coupled
transformers for aperiodic transformers
and embodied one or two new ideas of Mr.
Dowding’s, the set functioned excellently,
and it was calculated that we obtained full

Popular Wireless Weekly, September 6th, 1924.

efficiency from 16 H.F. valves, which, on the
whole, is a very excellent average.
The experiments at Dulwich have

_ therefore noet proved in vain, and we hope

that this winter we shall be able to obtain
some very interesting result§ from America
and other far-distant broadcasting stations.

Reports from America.

Readers- have probably- noticed in the
daily Press various stories concerning
strange signals picked up in America. A
message from Massachusetts states that
Dr. Leon Campbell, speaking for the as-
tronomers, said : *“ Mars is not near enough,
and probably never will be as long as the
present laws of the universc are sustained,
to learn anything definite.” Another report
says that radio operators at the Newark
(N.J.) broadcasting station heard a wcird
succession of somids at intervals during
several hours ecarly in the morning of
August 23rd. The curious part about this
story is that the signals alternated between
the high wave-length of 25,000 metres and
the short wave of 75 metres. They started
abruptly, ceased suddenly, and were then

The back of the *“ P.W.”” 24-valve set.

A 2-valve Unidyne set is placed near it for comparison,

resumed ; the sound was like that of a big
bass note on the piano.

Another message from Vancouver .(B.C.)
stated that scicntists and electrical engineers
were condueting tests to determine the
direction of the mysterious radio signals
picked up. The possibility that they came
from Mars was being considered.

The Army and Navy stations at Washing-
ton, U.S,A., were unsuccessful in an attempt
to receive signals from the planet. The
naval stations at Washington heard nothing ;
nothing was heard at Los Angeles. The
Mount Wilson Observatory announced the
reception of mysterious radio signals. San
Francisco reported * heard nothing.” Har-
vard Observatory reported “ nothing start-
lingl.; Portland, Oregon, reported “ nothing
heard,”

Strange Signals.

A message from Ottawa on Friday,
August 22nd, reported that two wireless
operators at the Point Grey station heard
niysterious signals—a strange group of
sounds unknown to any code. All known
methods of tuning up the signals were tried,
but without success. The chief of the Cana-
dian Wireless Service ridiculed the idea
that these signals came from Mars.

That, I think, concludes a coneise sum-
mary of the attempts made this August to
receive possible signals from Mars. I have
not referred here in any detail—nor do [
intend doing so—to the various suggestions
made to me by psychic investigators. I
do not consider that their suggestions come
within the scope of practical wireless ex-
periments, and, although I do not wish to
give the impression that I scoff or am in-
clined to be sceptical at anything connected
with psychic research work, I feel that this
journal is no place in which to deal with the
subject.

All T can say is that a very well-known
investigator informed me that he had had
telepathic communication with the Mar-
tians, who informed him that signals would
he transmitted from Mars at stated times.
I leave readers to draw their own conclu-
sions from this statement,

Value of the Set.

Apart from some of the fantastic and
somewhat exaggerated reports in the Press
concerning our experiments, I should like
to conclude this article by making it quite
clear that the experiments have heen of
value, inasmuch as we have gathered
together much valuable data coneerning
H.F. amplification and general data con-
cerning the practicability and efficiency of
multi-valve receivers.

So much interest has been aroused by
this 24-valve set that 1 have been asked
whether it would not be possible to put
the set on view in some large London store,
so that the public can see it. The matter is
being gone into, and it is quite likely that
in an early issuo I shall be able to announce
that the 24-valve set will be on view to the
general publie.

Readers are invited to submit
photographs of wireless interest
for publicationin ‘‘ Popular Wire-
less,”” Every photograph accepted
and published will be paid for
at the rate of 10/6 per phcto,
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BRITISH MANUFACTURE.

(B.B.C, Stamped.) Manu-
factured at Slough, DBucks.

P—“

Brandes

The _am to Know in Radio
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Result of 16
years' experience

Not once but a hundred times

has Grandpa been robbed of his game of bowls this season. On most
occasions he has reached the door only to be appalled by the unceasing
rain. Paused on the threshold his expression has been positively murder-
ous, but he is now sufficiently resigned to laugh at the comic absurdity of
the English Summer and to find solace in his Brandes Headphones. - They
are so light and comfortable that he could wear them, without discomfort,
through the many dreary hours when the rain streamed across the window
panes. With the aid of the *“ Matched Tone " receivers the clear bell-like
notes gather intensity together with faithful reproduction of every broad-
cast item. Indeed friends in need. Ask Your Dealer for Brandes.

cMatched ‘Ione

TRADE MARK

Radio Headphones —
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“Yor better Radio
Heproduction
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§ A SELECTIVE
' “ALL WAVE-LENGTH” CRYSTAL SET
Y v = - L 1 4 [

By ¢ CRYSTOR.”
This receiver embodies loose-coupled circuits for which ordinary plug-in coils can be utilised. 4
23

<> &> o

RYSTAL sets in one form or another
have been evolved and described
from time to time, usually with the

specific purpose of giving good results
from the local station, and in order to
simplify construction have generally had
a more or less limited sphere of usefulnesa.
The set about to be described has reached
its present form by stages and is a useful
instrument for the experimenter.

General Considerations.

It has been designed (1) to obtain good
signal strength, (2) to look presentable in
the drawing-room, (3) to be selective,
(4) to be reasonably cheap and easy to make.
It will be observed from the photograph,
Fig. 1, that a loose-coupled tuner, involving
plug-in coils, has- been adopted, tuning be-
ing effected by two variable condensers.
Originally a single-coil holder and one
condenser were used, but this arrangement
was not found selective cnough, as will be
shown later. At this time two coils

<> <>

secondary, and with this combination it is
impossible to hear 2Z Y even when the
coils are closely coupled; moreover, Chelms-

1“—‘

FIG. 2

ford appears to come in somewhat louder
than with single-coil tuning.
At this stage another coil was made to

act as secondary to the coil used for
Manchester, and rezults with the loose
coupler also improved over the single
eoil. It is still poseible, however, to use
single-coil tuning. It may be mentioned
here that by winding the primary coils
to suit the aerial (i.e. having the exact
amount of wire oen the coils for the
desived wave-length), the primary vari-
able condenser may be dispensed with.

Constructional Details.

The box is made of mahogany,.stained
and french-polished, and has a removable
Jid. It would have been preferable to
] make the box large enough to contain
both condensers, but the two-coil tuher
was not foreseen when the box was con-
structed: A plan view of the set is shown

Fig. 1. The complete receiver.

were in use, one when the local broadcasting
was required, the other for the Eiffel Tower
signals.

Rumours regarding the opening of the
Chelmsford Experimental Station were re-

sponsible for another coil being made to

- Fig. 3, giving details of the wiring. The
detector and terminals are mounted on
small pieces of ebonite, and all wire
connections underneath the panel are made
with solder.
The chief point of interest lies in the coils,
and it is not difficult to make these.
° They have been tested against eoils of
well-known make, and appeared to give as

tune in to 1,600 metres.
Being only five miles from
the local station (2ZY), it
was found that interference

TERMINALS A & B ARE
FOR USE WITH ONE-COIL TUNING

was very bad. In fact,
Chelmsford and Manchester
could be heard at equal
strength simultaneously. It
was -then decided to fit a
two-coil holder apd adopt
loose-coupling. -

The circuit is shown in

2y
40

Fig. 2. The 1,600 metre
col is wused in the pri-
mary and the Eiffel Tower
(2,600 metres) coil in the

aggiaL’ D

‘PHONES

FIG. 3

‘exactly five layers of wire).

<3 PSSP

good signal strength as that of the pro-
fessional articles, and there is no comparison
in the cost. In winding coils by hand,
advantage -can be taken of the use of
heavier gauge wire than is possible with
machine-wound coils: For the small
coils 18 or 20 S.W.G. wire was used, while
the larger coils are made from 22 and
24 SW.G. A “former” must first be
made from a short length of curtain pole
wood 2 in. in diamecter.

Winding the Coils.

The circumference should be marked off
into 15 equal divisions and two rows of nails
% in. apart driven in. A sketch of the former
partly made is given in Kig. 4. The
nails were numbered on the wood (each
row from 1 to 15), and the winding started
from nail 1 of either row. Proceed across to
nail 8 of the other now and then on to nail
15 of the first row. Continue in this way,
missing 7 nails each cross over.

Coils having 35, 50, 70, 200, and 350 turns
have been found the most useful. To
estimate the number of turns it should be
remembered that each complete layer
of wire on. the coil will consist of 14 turns

FIG. & .

-

(the 70-turn coil, for example, will have
The coil is
then shellac-varnished and baked in the
usual way while'still on the former.

Reception from 5 X X.

Thenailsare afterwards withdrawnand the
coil carefully slid off the former, the ends of
wire being secured with thread to prevent
accidental uncoiling. The coil should be
mounted on standard coil plugs and covered
with a binding of Empire tape.

Apart from very good reception of the
local station, Chelmsford at 190 miles is
respectably clear. Liverpool relay station,
at 30 miles, is just audible, though speech is
not distinct. Morse (300 and 600 metres) is
clear, and can now be separated from the
broadcasting. These results were obtained
on a P.M.G. aerial, the pole being 42 ft.
high.
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Conducted by Dr. J. H, T. ROBERTS, F.Inst.P.

Coil Winding Tube.

CONSTRUCTORS frequently use card-
board tubes as formers for induct-

ance coils, but whilst these are
convenient enough, they do not make
a particularly neat job, and unless care-
fully shellacked have not the necessary
insulating properties. An excellent tube
can, however, be made from old photo-
graphic films. These should preferably be
fairly large—up to 6 in. in width, or
even 12 in. can sometimes be obtainet.
The gelatine should be removed by soaking
in warm water with a little soda.

Having got the filmsclean and dry, take a
smooth, cylindrical rod of the right diameter,
and wind the film tightly uponit. Afterabout
two complete turns have been laid on,
smear the surface with celluloid cement,
and then wind on the third turn, again
smearing with the cement before winding on
the fourth, and so on. About six layers will
be sufficient, and as little cement should be
used between layers as possible, Wrap the

-whole tube, still on the rod, tightly in a
porous cloth, such asa towel, and leave forat
least 24 hours. The rod is then withdrawn,
when an excellent insulating tube will be
found to have been made from the celluloid.

The celluloid cement is made by dis-
solving pieces of scrap celluloid (scrap
pieces of the film will do) in either acetone or
amyl acetate. This-generally takes two or
three days to go properly into solution,
and the solution should be stirred with a
rod each day whilst making. The two
solvents mentioned can be obtained from
the chemist. Remember they both give off
inflammable vapour.

A Simple ’Phone Connector.

» There are many varieties of connector
for the purpose of enabling a number of
pairs of headphones to be readily connected

‘4« /ST PAIR OF PHONE CORDS
)] ¢

SnEET OF
TMIN BRASS '&
=
20 PAIR
OF PHONE CORDS

7 A
s, \ I
Ve S
/ \
v
INSULATING
LAPER
\ TOP SHEET
- \ OF THIN
N BRASS
-

;k TO PHONE °
2 WERMINALS

) OF SET.

1Y

- A SIMPLE PHONE CONNECTOR

up to the set, but probably the one illus-
trated herewith is-as simple as any. It
consists of two small sheets of fairly thin
gauge metal—brass sheet—cut with a
number of projecting points.

The two sheets should be cut of regular
geometrical shape, and identical with one
another. They are then mounted with a
sheet of paper or thin ebonite sheet between
them, and in such a way that any point on
one comes midway belween two adjacent
points on the other. Small terminals are

GRADUA;ED STRP

SCREWED ROG
)

END VIEW
ILIDER

A FINELY - ADTUSTABLE SLIDER: CO/L

bolted or soldered to the points. It will
easily be seen from the diagram that the
points taken round the circle are now
respectively positive and negative, or to
first and second ’phone terminals of the set.
If two adjacent terminals of this device are
connected to the ’phone terminals of the
set, it is only necessary, in
connecting up a pair of

the small piece of brass strip which is
mounted upon the top of the slider. It will
be clear that by this arrangement, the slider,
whilst free to move along the coil, is pre-
vented from moving out of the vertical
position, whichever way the control knob
18 turned.

If desired, the long brass strip may be
graduated and marked at the positions for
tuning-in various stations.

Eliminating Interference.

The following addition to the many
circuits designed to overcome interference
is based upon an ingenious principle, and is
worth studying ; it is the invention of R. H.
Ranger, of the Marconi Co. Two aerials are
used (B and B 1 in the drawing), one of
which (B in the case shown) is used to
receive the desired signals, whilst the other
is a controlling aerial. The principle upon
which the circuit is designed is that an
oscillatory circuit will not be prevented
from oscillating by short-circuit, provided
the short-circuit takes place at the moments
when the voltage across the condenser is
zero. Short-circuits occurring at other
moments will, however, suppress _the
oscillations.  The controlling oscillatory
circuit is shown by A in the figure, the sig-
nals being delivered to the inductance by the
aerial B. This circuit oscillates in the
ordinary way, and is coupled to the detector
circuit D.

Now the aerials B, B1 are so placed
that the currents produced in them by the
desired signals are 90 degrees out of phase,
and two valves are included, one on each
side of the condenser C. At the moment
when the condenser voltage due to the
desired signals is zero, these valves in turn

’phones, to connect them to
any two adjacent terminals.
This little device is the
invention of J. Joanes.
(212416).

A Finely Adjustable Slider Coil.

For fine adjustment with
the slider type of coil, it is
very desirable to have some
vernier control, and the one
shown herewith is very
simply made and is quite
effective. Instead of mount-
ing the slider upon a smooth )

ELIMINATING INTERFERENCE

or plain sliding-rod, the latter
is replaced by a length of
screwed rod, provided with locknuts at
each end, so that it is just an ecasy fit
between the end supports. The rod may
be turned down, and thread removed, at
each end, as shown, to make the proper
fitting into the bearings ; these need not be
an accurate fit, and will suffice if merely
passed through the wood without any metal
bush. A control knob and spring washer
are provided in the usual way.

In order to keep the slider from rotating
with the rod, and to keep it in an upright
position, a small piece of brass strip may
be forced into a slot made in the top of the
slider, this strip being shown edge-on in the
drawing. .

A slot is again cut in this strip, parallel
to the screwed rod, and a long strip
of brass is mounted into slots cut in the

" wood ends, as shown in the sketch, in such a

way that this last strip rests in the slot in

momentarily short-circuit the condenser C ;
consequently the reception of the desired
signals is unaffected. Other signals, how-'
ever; will not affect the two aerials in
exactly. the same manner, but will cause the
short-circuiting of the condenser when the
voltage across it is not zero ;  consequently,
the production of oscillations in the ecircuit
A by the unwanted signals will be pre-
vented. The net result is that only the
desired signals can produce oscillations in
the circuit A, and so affect the detector
circuit 1. Unwanted signals are thus
eliminated without the necessity for high
damping.

As will be seen from the above sketch,
the circuit is hardly a practical one from
the amateur’s point of view, because of its’
cost and the number of components used ;,
but' it is worthy of mention on account of
the interesting principle involved.
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{ ETTERS PATENT No. 141344,
FOREIGN MADE INFRINGEMENTS.

The Trade and Public are warned against
selling or using foreign made honey-
comb coils, which we have discovered
are being imported into this Country in
infringement of the above Letters Patent.
We are commencing action against the
importers as we discover them. Traders
and the public must bear in mind that
the sale or use in this country even of a
single one of these infringements renders
the seller or user liable to action equally

with the importers.

THE IGRANIC ELECTRIC Co. LTD.,,

of London and Bedford, ‘are our manu-
facturing Licensees, and, theref(')ye, users
of Honeycomb and duolateral coils

should insist upon purchasing the genuine

“IGRANIC” Coil.

Western Electric Company Limifed.
CONNAUGHT HOUSE, ALDWYCH, W.C.2
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*‘condenser,” but

TYPE 600
MICA CONDENSER

DUBILIER

lCONDENSER ce 1921 L°

@ PATENTS No I3a517-197556 (W]
[ \

Make Sure

that the small - fixed condenser
you buy has a MICA dielectric.
It may have a paper one, put n
for economy’s sake.

There is no real economy in this,
as you will find out after a few
weeks’ working.

There are so many flattering
imitations of the Dubilier 600
to-day that the outward appear-
ance of a condenser tells you
qothing. If you want to be
sure, don’t say to your dealer

“l] want a °‘three-o’s-three’

Specify Dubilier.

Advl. of the Dubilier Condenser Co. (1921), Ltd.,
Ducon Works, Goldhawk Road, Loitdon, W.12.

UBILIE

CONDENSER CO-(1921)LTD

E.P.S. 63,
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A Set you can
be proud of—

Send for Full Particulars to the Makers
The EAGLE Engineering Co., Ltd.,

Eagle Works, WARWICK.,

LONDON DEPOT :

THE EAGLE WIRELESS SUPPLY Co., Ltd., 8, Great Russe!l St., W.C.1.
TELEPHONE : Museuy 2848.

DRI ST 1 111 1.y maney

it’s surprising
that a crystal set so moderately priced should give
such consistently good results. The latest model is
even better than our early products—and these were
favourably compared by Press and satisfied users to
sets selling at twelve times the price. We want you
to be a satisfied purchaser, that’s why every outfit!
carries with it our Money-Back Guarantee. '

THE J.W.B. WIRELESS CQ.,
310a/312a, Euston Road, N.W.1.

Complete by
post 6d.
extra. (Facing Warren St. Tube Station.) Telephone: Muscum 3747.

‘A  Money-Back Guarantee with Every Outfit.

BEWARE OF WORTHLESS IMITATIONS, SEE THE
TRADE MARK 0 a /. ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Patent No. 206098). 0iti
. GRID LEAK

°5to 5 megohms 2 6

ury
ANODE 14il
RESISTANCE

Continuously - Vari-
able,

Sitent in operation.
- . Constant - in any

temperature.

Dust - and - Damp | $0,000 - t0 100,

proof. | ohms 3/6.

Each . tested and

guirantecd, , Suitable for ANES

Neat and well made. Circuit, 7iLss
"SEND P.C. FOR DESCRIPTIVE FOLDER. 3957

3

Note New' Address:
WATMEL WIRELESS Co., 3% 6g7e osg Lowoon, B¢




Popular Wireless Weekly, September 6lh, 1924.

<>

S GG

e

47

0 O OO

<R

B oo

 SECRETS O

X IV.—-M.. ODHAMS, OF NEWCASTLE.

By “ ARIEL,”

During a recent trip to Newcastle, * Ariel ”’ called on the B.B.C, Station Director in order to add to this interesting
collection of ** Secrets ” a few facts and fancies ab

F THE BB.C.

out ‘‘ Mr. Odhams of 5N 0.”

BB PG < ooooooz{
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M\NE is apt to be very irritable after a

very late night, cspecially if the train
7 conveying one to a strange town is
half an hour late and, in fact, is not due in
until 1 a.m. *something.” That is just
how I felt on my first day at Newcastle,
but did T show it ? No—not a bit.

As T was bent on getting some of the most
carefully guarded scandals relating to Mr.
Odhanfis, perhaps better known as “ Uncle
Jim,”  alias —-
(no, we'll leave it at
that), I had to be
most charming—in |
fact, just like T
usually am, you
know. Even the
tram conductor was
most polite to me,
and pointed out
exactly where « The
Poplars ”* was situ-
ated.

The first thing
that struck me was
that there really
were several pop-
lars within a stone’s throw of the house.
From experience, I should not have expected
to find any poplars near the ‘ Poplars,”
and had the tram conductor not directed
_me beforehand, I should ‘have Jooked for a
house in the middle of an open space with,
perhaps, one gooseberry bush rampant in
the front garden.

"The Value of Milk.

The second thing that struck me was—if
I remember correctly—a brick.

When I came to I found Uncle Jim
bending over me and, in anxious tones,,
apologising profusely. In his haste he had
omitted to remove his apron, while the
wiping-up cloth still stuck from his pocket.
The brick by the way, must have slipped
from the roof, explained Uncle, but owing
to a “ lapsus lingual ” of a younger member-
of the family; I afterwards found out that
I had been mistaken for the man calling for
the rent again.

I was escorted to the drawing room and
was given a very comfortable seat near the
fire—which was out.

“ Well, yon know exactly what I've come
for,” 1 asked Uncle Jim.

For some reason he paled visibly at this,
but I assured him that I really wus from
PorvrLar WIRELESS, and his pallor gave
place to a normal healthy colour again—like
most of those uncles have.

I go around and interview various
uncles in private life and write up any
little scandals I can get hold of about

- them,” I informed him.

““Some uncles are particularly reticent,
and I have the greatest difficulty in getting
anything from' them. For instance, I
recently asked one what his hobbies were.

‘“¢ None,” he replied.

“¢Do you play the piano ?’

Mz, O3hams.

<> <>

L1393 No.,

“TIn fact, for every sentence I concocted
I only got one word back. Even when I
asked him to what he attributed his good
health at such a grand old age he replied
‘Milk!’ So now you know why I have
come to Newcastle. Please let yourself go,
Mr. Odbams. “P.W. readers are sports
on the whole (except when they ask more
than three queries in one letter.—Tech.
Dept.) and they won’t split on you.

 First of all, which is your bath night ?

My host scemed a little disconcerted by
my question.

* The—er—bathroom is temporarily out
of action,” was the reply.

At this point Mrs. Odhams interrupted.

“Yes, he put his foot through the
bathroom ceiling when erecting an indoor
aerial under the roof.”

¢ And mother was in the bath when it
happencd,” added Joan,

His Hobbies.

Readers—vou must excuse me for not
having introduced either Mrs. Odhams or
Joan (the cldest, I gathered) before. It
certainly was a gerious omission on my part,
especially as it was Mrs. Odhams who first
nursed me back to health after the aceident
(the brick, not the ceiling). But there—you
know them now. Mrs. Odhams was busilv
engaged in knitting a jumger and such
werds as purl one, plain two, bother—
dropped another, occasionally drifted over
to my side of the room.

On the whole, T think that she must be
a mode] wife. Never once during the
conversation did she say anvthing, unless
it was to agree with what Mr. Odhams said.
Even when he told me that he used to play
the violin but had given it up, not a sigh
of relief escaped her lips.

S-S T

“ What are your hobbies ?”* T inquired.

“ Letter-writing, chiefly.”

“You of course get your style from
Porurar WIRELESS. You are a regular
reader, I presume ?”

“Oh yes! I take in your paper every
vear, and it takes me in with equal
regularity.”

A Safe Departure.

The timely arrival of coffee at this point
prevented what might” have been a serious
row. I have to stick up for the paper, even
if I don’t read it myself.

*“ Afraid I have no cigars to offer you,”
said Mr. Odhams. “ But no doubt you still
have a large portion of the onc given you
by Capt. Kckersley.”

As a matter of fact, I am a confirmed
friend of "Capt. Eckerslev’s now, for that
cigar has saved me from many an awkward
position. If I am ever in a tight fix and
surrounded by ruffians (organised attacks by
the staffs of other papers always seem to be
directed to me), I just take a puff or two aud
—hey, presto '-—my enemies are suppressed.

*“Say when,” interrupted Mrs. Odhams.

“Just a little soda and nearly all whi
I mean, only a little milk,” replied mine
host, absent-mindedly.

I thoroughly enjoyed my cup of coffee
and had no “ grounds ™ for coinplaint.

“Have you any other hobbies besides
letter-writing ? ”* T inquired of Mr. Odbams.

“Yes. I collect stamps. By-the-way,
you haven’t seen a three-cornered ‘ Cape’
with my initials in red ink on the back
down London way, have you ? Uncle Jeff
-was up here some time ago——"

“Oh, he collects china only. I inter-
viewed him the other dayv. He's a com-
pavatively respectable sort of chap.

- (Concluded on page T76.)

O
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The B.B.C. Newcastle Station’s studio.
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| HOW TO PROTECT YOUR SET.

(FROM A CCRRESPONDENT.)

The prevalence of an unusual amcunt of lightning this ‘ summer ” has
agam raised the question of possible danger arising from the use of
Readers will be interested in the details set forth in this
article, which disciusses the preparations necessary to protect the set from
? atmospheric disturbances.

IT is not strictly true to say there is no
danger from lightning due to the use of
a wireless aerial. The potentialities are
quite unknown, in the same way as they
are with telephone lines, trees, and houses
themselves.” Asto whetherit is an additional
source of possible trouble is rather prob-
lematical to answer. This would depend a
great deal ¢n individual circumstances, “and
a consideration of all the factors involved
will enable some sort of an estimate to be
made.

The safest. place in a thunderstorm is the
interior of a submerged submarine, and our
main protection against lightning generally
is the million-to-one chance that it will
not come our way.. Beyond this, it is a
case of “ One never knows!”

Lightning’s Uncertain Action.

Lightning is caused by a breakdown in
the air insulating two electric charges of
different potential. This may take place
between two cloud areas, or between a
cloud area and earth. Investigations by
Steinmetz in America show that only one
per cent. of lightning flashes strike the
earth.

The electric charge - dissipated by a
lightning flash is probably spread over an
area of at least ten square miles, that is
to say, over this area on the earth is an
electric charge floating about and varying
in intensity with the conductivity of the
ground.

Above, among the cloud banks spread
over a similar area, is another charge also
hovering, attracting and endeavouring to
meet that upon the earth. ‘ Hovering”
very aptly describes the behaviour of thesc
charges, and in what is technically known
as ball lightning, and more generally
referred to as a * fire ball,” the centre of
a charged area can on rare occasions
actually be seen floating about.

When the air separating these charges
gets to breaking strain a flash and report
occur. This will be at a position where
the intensity of the charge on earth is
greatest and the distance shortest with
respect to the.charge overhead, with also
the third consideration : the path of lowest
resistance through the air.

It will be seen from these observations
that, owing to the vast area concerned,
the varying conductivity of the ground,
the shifting clouds and wind currents, it
is quite impossible to forecast where a flash
is going to take place.

‘“ An Ill-fated Neighbourhood.’”

It is generally supposed that lightning
always strikes the highest objects. This is
by no means the case. Quite a large number
of deaths from lightning have occurred in
open fields with high trees not far away.
A wet open field would he more favourable
to the accumulation of an electric charge
than a copse with dry undergrowth. Some
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country folk still give advice which illus-

trates the uncertainty of the whole thing:

““ Never run when there is a thunderstorm,
you might run into it,” which is only too
true, as undoubtedly the majority of deaths
from this cause would have been avoided
had the victims not endeavoured to escape
from its vagaries.

Lakes, rivers, masses of rail and tram
lines, all form localities favourable to the
accumulation of electric charges and where
lightning is prone to strike. The writer
lives in an ill-fated neighbourhood in this
respect and has made personal acquaintance
with some thirty or more points struck by
lightning, including the Sunday afternoon
when seven people were killed on Wands-
worth Common. In the latter instance,
the victims were under trees near water
and main railway tracks.

CHOKE LIGHTNING ARRESTER

A point that should now be noted is that
the intensity of a lightning flash is such that
brick walls, window frames, and all such
materials, though insulators to low voltage
currents, act practically as conductors.

The Million-to-One Risk.

Returning now to our aerial, we can

assume that it will only have a disposition
to be struck by lightning if it is higher than
other surrounding objects and in a situation
where a charge may readily collect. There
arc few acrials of this nature. The aerial of
the humble listener is usually no higher
than his house, and may be said to take
its chance with the house.

Let us now consider our million-to-one
risk and endcavour to picture the position
should the far end of the aerial be struck.
The advice is given to earth the aerial
Will this safeguard the house, will. the
aerial lead the lightning safely to earth ?
In a few instances it might do so, in the
majority of cases, no. The discharge will

be of siich magnitude that the usiial aerial- '

earth system will not carry it.

It may fuse the aerial wire, and in any
cagse is likely at the house end to choose
some alternative path via the brickwork and

1924.

other adjacent objects. It must be remem-
bered that the earth charge will be distri-
buted rather heavily all round the house
and especially about metal objects in the
house. This can be very simply illustrated
by connecting a metal tray to a gold leaf
electroscope when lightning is around.

There are three ways of preventing
lightning from entering and damaging a
house via the aerial. “The aerial-earth
systém can be made of sufﬁclentlv heavy.
conductors that will carry the discharge
without question. This, to be on the saie
side, is impracticable. The aerial can be
disconnected, joined to a wire leading direct
to earth in the garden, and thrown well
away from the house-—a rather crude
method which may fail at a critical moment.
Thunderstorms must start somewhere, and.
the first flash frequently comes without
any previous warning. The ideal safeguard
is one that is always in action, whether the
set is in use or not,

A Lightning Choke.

Such a device wil! be explained with the
aid of thé¢ diagram. D 'is the down lead
from the aerial’ which passes through one
end of the insulator P. This can be a piece
of ebonite rod with two' parallel holes
drilled across it and about } in. apart.
(Some of the usual. type of porcelain
insulators are also suitable for the purpose.)
It should be arranged that the earthed lead
E, which must be taken direct to earth in
the garden, holds the down lead D in a
position some two or three feet from the
house.

The distance between D and E at the
insulator P must not exceed 1 in. After
passing through the insulator the down
lead is connected to a lightning choke, which
consists of four turns of wire sufficiently,
stout to maintain a helical formation with-
out support. The turns should be 5 in.
in diameter -with a distance of 1} in.
between each. The other end of this choke
is taken through the lead-in tube to the set
in the usual way. Lightning cannot travel
round this chcke and so will naturally
take the more direct path to earth from
D to E.

The Use of Gas Pipe Earths.

Apart from a direct hit by lightning, an
aerial is subject at times to fairly heavy
charges induced by lightning some distance
away. For this reason a small gap of A in.
can with advantage be placed across the
aerial-earth terminals of the receiver for
the protection of the apparatus.

The alteration in tuning due to the
insertion of a lightning choke is sufficiently
small to be entirely ignored for all ordinary
purposes. A few points with regard to gas
pipe earths may be of interest. There is,
of course, no danger from gas until it is-
mixed with air, so nothing untoward will
happen unless the pipe is fractured in some
way. A l-in. gas main is of similar
current carrying capacity to the best of
lightning conductors, and would require an-
enormous current to fuse it -open. Such a
contingeney is too remote to cause anxiety.’

The conduct-ivity of a main gas pipe, in-
the writer’s experience, based on Wheat-

-stone_bridge measurements, - is - invariably

rfect. The balance of scientific ‘opinion

vours iron as a material for lightning
conduction, owing"to its impeding or
slowing down action - of the disruptive
discharge.
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Science and Manufacturing
Research. Efficiency

HE Marconi-Osram policy is not merely to make
Valves which will function reasonably well.

Constant development work to make better and
BETTER Valves is always in progress.

For this development work, the entire research and
manufacturing resources represented by those two
great names MARCONI and OSRAM, are utilized to
the fullest extent.

Such a combination of scientific research and highly
developed manufacture is unique, and ensures that
when you buy MENGNVAVES you buy

THE BEST VALVES

SOLD BY WIRELESS AND ELECTRICAL DEALERS, STORES, ETC..
;; ANNOUNCEMENT OF THE M.O. VALVE COMPANY LIMITED.
1([ :
50
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© GET THE VALVE IN THE  PURPLE BOX
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AMNODE REACTANCE.
50/-

BEARD & FITCH,L™
LONDON, E.C.

L.F. TRANSFORMER

16/-

|

HULLOY! C.Q.,WILL DAY CALLING |

you to inspect a new selection of

WIRELESS ACCESSORIES

FOR INCREASING YOUR WAVE-LENGTH TO THE
NEW 1,600 METRES WHICH WILL BE IN
FOR BROADCASTING FROM CHELMSFORD,

LOADING  COILS TO LOAD ON FROM 950 to 1,700
METRES, WAXLESS COILS at 1/- each.

COTTON COVERED at 1/6 each.

The Latest. “RADION” Valves, D. 4 detector
and A.2 amplifier, B.B.C., 10/- each.

Note the consumption of these Valves is only } ampere.

USE |

Call and hear the new Pathé Diaphragm Loud Speaker.
Perfect tone reproduction, Price £6 each.

Try one of our new Variometer Sets fitted with ¢ Dayzite >’
Crystal with Plug for Loading Coil - &£1 15 O

MAKE NO MISTAKE IN YOUR SELECTION

Do not keep wasting money on crystals of unknown

repute, GET A CRYSTAL THAT HAS STOOD THE
TEST OF TIME,

DAYZITE reco.

As one delighted Customer writes:—°‘ Send another
Dayzite Orystal for my friemd. It lu as good as a
Vﬂh‘e ,hnd if the price was B/- each it would be
Cl e'\p.

Secure a Registered DAYZITE Crystal, sold only
boxed with silver Cat’s-whisker. 2/6 ecach, postage
3d. extra. Makes excellent contact with Zincite for

Large illustra.
ted  Calalogue
now n course
of preparation.
Postage  and
Carriage on all
Goods extra.

a Perikon Detector.

WILL DAY, LTD.,

19,LISLE STREET, LEICESTER SQUARE I.ONDON W.C.2.

'Phone Regent 4577 Telegrams : " Titles, Westrand, London

Profit—/ -

Extracts from recent testi-
monials ;(—

“Our client is very pleased
with -the panel. One of our
staff who has been associated

by the

S with the manufacture of ebonite
eXPerlence for nearly tw'gm_/ years con-
giders it the finest piece of

of others polished ebonite he has scen.’

‘We are immensely pleased
with the panels supplied, the
good effect of which is already

Jelt.”
T H E B R l T I S H Look for ) this trade
EBONITE CO.,Ltd.l mark “on @ allpanelxl

Hanwell, London, W.7. \ )

A REVOLUTION IN H.T. EFFICIENCY

H.T. Batteries mnde up of units are recognised as the ideal.

The HOVIMO screw connection solves the problem of joining units
wlthout soldering.
The HOVIMO assures perfect *silent” working—is
everlasting—allows easy replacement of urdits—will take
the ordinary wander plug—makes it possible to keep your
H.T. at an cqiial voltage. Is British made.

P MOLBACK, |

High ﬂolborn
Londo W.C.1,
Tele: Holbora 983.

dek vour PL UG HOLE |
fcr them L

1/6 M

I

Per Doz.
From Us
(Ie('vilns i i}
or direct !
GRIP

' Jrom e,
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VA.LVES will operate in many different
ways, -but there is always one par-

ticular way in which they can be
made to function best. Even when two
valves of the same make are each tried in
turn it will often be found that one will
work well under conditions which are quite
unsuited to the other, and it is therefore
most important that the operator should
know the peculiarities and requirements of

By O. J. RANKIN.,

A special article in which the reader is instructed how to apply the yarious methods of controlling the valves and
thus obtain efficient and distortionless amplification.

HOW THE AMATEUR CAN STABILISE
A VALVE SET.

battery. This method may be satis-
factorily applied: to two or more stages of
H.T. amplification, but it is always advis-
able to use H.F. transformer couplings
when more than one stage is used.

The Neutrodyne System.

Fig. 2 depicts another method of stabilis-
ing a H.F. valve where an anode resistance,
R. which is variable from 50,000 to 100,000
ohms, is connected
across the tuned an-

ode circuit. Thishas
a tendency to lessen
the degree of ampli-
fication, but in any

R

case it is usually
necessary to do this
before the valve can
be made really stable
and kept well off the
point of self-oscilla-
tion. The easiest way
to decrease amplifica-
tion is to lower the

values of the L.T. and
H.T. current supply,
but with the arrange-
ment shown in Fig. 2
it is not necessary to
| resort to this method,

Fig. 3 shows what
is probably the most
efficient method of
stabilising H.F.
valves, this being an
example of the neu-

each individual valve in use. The only way
to acquire this knowledge is to experiment,
and carefully note the results.

Applying Grid Blas.

A good deal of distortion is caused through
instability, which, when boiled down, means
that the valve or valves are not working
efficiently, usually on account of that little
misunderstanding between them and their
owner, and if an operator can master this
prohlem he has little else to worry him,

Assuming that the control of a H.F.
amplifying valve is the problem to be dealt
‘with, the simple and well-tried expedient
outlined in Fig. 1 might be tried. Here
we are concerned with the control of grid
potential ; that is, the control of the

ositive or negative potential on the grid
f the valve so that the valve can be made to
ork on the best point of its characteristic
urve by means of the variable potential
btained by using the potentipmeter, P.

In the ordinary way the earthed end of the
tuning coil is connected to the L.T. negative
ine, but when using the potentiometer it is
connected direct to the slider, the resistance
winding being shunted across the L.T.

trodyne system. The
grids of the valves are
connected together through very small con-
densers, C, the capacity of these being
about one fourth of the capacity between
the electrodes of the valves in use. These
are known as neutralising condensers, their
function being to neutralise the inter-
electrode capacities of the valves and thus
minimise self-oscillation by preventing
energy being fed back from the plate cir-
cuit to the grid circuit. They may be either
fixed or variable, an example of the latter
type being given in the pictorial diagram,
where two small metal discs are soldered
to the ends of small spindles which are
arranged to slide through holes in two
suitable supports, This method is to be
recommende I where more than one stage
of H.F. amplification is employed. Dis-
tortion or- self-oscillation is very easily
controlled without seriously effecting the
degree of amplification.

Fig. 4 shows a very reliable method of
stabilising a dual amplification or reflex
receiver where a 100,000 ohm resistance, R,
is connected between the grid of the valve
and the L.T. positive line. It is sometimes
an advantage to use a variable resistance
and also to trv connecting it to the L.T.

> s %

negative line. This method is also useful
in eliminating howling and other similar
troubles in the various super and freak
circuits.

If the grid of a L.F. amplifying valve is
allowed to become positive signals will be
distorted owing to grid damping. The
grid may be made negative by connecting
the filament rheostat in the L.T. negative
lead, and this practice should usually be
adhered to. The fact that the greater the
plate potential the greater should be the
potential on the grid is one of those little
points which is too often overlooked, and
to obtain the best results the negative poten-
tial should be variable, as shown in Fig. 5,
which represents the circuit diagram of a
single-valve power amplifier.

Varying Grid Potential.

It will be seen that the “In Secondary ™ of
the L.F. intervalve transformer, T1, is joincd
to the negative wander-plugof the hatterv B
(which should consist of about 15 dry cells),
the positive side of the battery being con-
nected to the I.T. ncgative line. Normally
the grid would be given the slight negative
potential derived from the voltage drop
through the filament rheostat, but when a

(Continued on page 52.)
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Reviving Dry Batteries.

IT is probably quite generally known
that the so-called “dry” batteries, such
as are used for flashlights and for the

units of H.T. wireless batteries, are only
“dry ” in the sense that they are unspillable.
I they were in reality dry, they would not
deliver any current. The liquid electrolyte
is, in fact, soaked up into a wrapping of
fabric inside the zinc container of each
little cel. When evaporation has taken
place sufficiently, the cell becomes too dry
to function effectively, and it becomes
faulty.

This points to .a method of reviving
“dry ” cells. If some of the units are found
to give little or no voltage, remove them
from the battery, pierce a number of small
holes through the zinc cases, and leave the
cells soaking for a few hours in a fairly
strong solution of ammonium chloride
(sal ammoniac). This will often be found
to give a new lease of life to the cells. Of
course, it is not an infallible remedy, as
there are other causes for cells becoming
faulty besides evaporation. After removing
from the solution, the outsides of the zinc
containers should be carefully wiped dry,
and the cells replaced. The solution should
consist of about a tablespoonful of the
solid sal ammoniac to a pint of water.
Sal ammoniac is obtainable at electricians’
shops, and is very cheap.

Substitute for L.T. Battery.

The remarks I made recently on the
subject of a substitute for the low-tension
filament-battery have brought me such a
volume of correspondence from interested
readers, not only in this country but also

_from abroad, that I am afraid it has not yet
been possible to acknowledge them all.
This correspondence, however, shows the
immense interest which is taken in the
subject, and in view of this I am going to
deal with the subject very fully at an early
date. As an announcement of this will be
made in due course, I do not- want to say
any more about it at present, but my
readers may rest assured that all possible
information and help in this direction will
be provided as early as practicable.

Dry Cells,

I have also been asked by many writers
whether I do not consider that the low-
tension battery problem may be regarded
as solved anyhow, since dry cells may be
obtained which will work dull-emitter
valves for many months. It is, of course,
perfectly true that there are dull-emitters

specially designed for low current-consump-

tion, taking as little as 0-06 and 0-1 amp.,
and dry cells which will operate such valves
for periods of months under ordinary work-
ing conditions. So far as users of these
valves and cells are concerned, I should
personally say that there was little room left
for improvement in the way of further
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convenience. But it must be remembered
that there is a large section of wireless
enthusiasts who favour the bright-emitter
type of valve, partly because it is cheaper

In Fig. 6 we have an ordinary LT,
amplifier, minus grid battery, but with a
non-inductive variable resistance, I}, con-
nected across the secondary winding of the
LF. transformer, this being a method
which should be tried when the transformer
is under suspicion or when it is desired to
improve the tone of the signals. The
resistance should be variable from 50,000
to 100,000 ohms.

Separate H.T. Advisable.

There are, of course, many other different
ways in which a receiver can be made
really efficient. For example, a separate
H.T. current supply to the H.F., detector,
and L.F. valves is almost essential, and in the
case of a two or three
stage note magnifier it

2
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is well to experiment
with different types of
transformers in each
stage and again split
up the H.T. supply for
each separatc valve.
A choke coil should
also be tried in conjune-
tion with the transform-
ers, this being placed
in the final stage,
Whether the positive
or negative of the L.T.

is connected to the
4 H.T. negative is usually
- a matter of taste or pre-
judice. With L.T. posi-
tive to H.T. negative,
as shown in all the dia-
grams, a slight step up
of plate voltage is ob-
tained, whereas the
joining of both negative
leads results in the loss
of this extra voltage,
but often makes the

and much more robust, and partly becanse,
generally speaking, a much greater volume
of emission can be obtamned from it.
Furthermore, many of the dull-emitters,
although they work at a Jow voltage,
consume currents between 0-2 and 0-4 amp.,
and where several such valves are working
from one battery, the capacity of the latter
needs to be pretty considerable. So that,
taking evervthing into consideration, most
people would not agree that there is no
problem to be solved in connection with

(Continued on page 73.)
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(Continued jr(;m page 51.)

B2

valve is operating as a power amplifier,
with 200 to 500 volts on the plate, it will need
a negative grid potential of some 20 volts or
more, and this, of course, necessitates the
use of the battery, as shown. A smaller
battery may be similarly connected in an
ordinary L.F. amplifying circuit. It is
always advisable to connect a 2 or 3 mfd.
Mansbridge condenser across the H.T,
battery terminals, as sho