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Test ANY Loud Speaker
of other make g
against this £

1381

8 fumor
SWAN-NECK AMPLION

The * Junior ” Swan-Neck AMPLION (A.R. 38) may not, of course, come
out best against them all, but it will hold its own EASILY and CON-
CLUSIVELY against *“ twice the size ”” and *“ double the price.”

Because of this exceptionally meritorious performance, the “ Junior ”’ Swan-
Neck: has quickly become so great a favourite that it has been necessary to
provide for an emormously increased output. All who desire *“ BEITER
‘RADIO -REPRODUCTION,” with a reasonably moderate outlay, will be
glad - to know that quantity supplies are now forthcoming and that,
therefore, they can secure just what they want — by ordering now an

THE . WIRELESS
WORLD’S LOUD
STANDARD SPEAKER

OBTAINABLE FROM AMPLION STOCKISTS, RADIO DEALERS OR STORES
Demonstrations gladly given during -business hours at the AMPLION Showrooms : /

25, Savile Row, London, W.1; 79, High Street, Clapham, S.W.4; 10, Whitworth
} Street West, Manchester; 101, St. Vincent Street, Glasgow.

Ask your Dealer to let you hear it

} )/

Announcement of Alfred Graham and Co. (E. 4. Gmhmq), St. Arld(;‘_w's Works, Crofton Park, London, S.E 4.
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The Two Latest Numbers

Now On Sale Everywhere §

This Year’s

CRYSTAL SETS

This new addition to the popular ““Best
Way ”’ series of Guides for the Wireless
Constructor contains the latest and most
authentic information on the best Crystal
Sets of the Year. A special feature of the
book is the clear constructional photo-
graphs illustrating the assembling of each
set. All of the circuits described have
been carefully tested, so that amateur
constructors can be certain of good results.
The Sets described are as follows:—
A One-Control All-Range Set; Building a
“D" Coil Receiver; The Universal Crystal
Set; A Quick-Change 2 LO-3XX Re-
ceiver ; A Main Stations. Ultra and The
Half-Crown Crystal Set.

Three Famous

VALVE SETS

This sodk describes and illustrates in
-photographic detail three absolutely reli-
able circuits. All have been most carefully
tested under normal broadcasting condi-
tions and will give the utmost satisfaction.
The sets concerned are “A Trinadyne:
Two-Valver,” ‘“The ‘Chitos’ One-Valve
Set;” and “The One-Valve Unidyne Re-
ceiver,” and the directions given in this
book make the assembling of each set ex-
ceedinglystraightforward and easytofollow

D.
Price each

At all Newsagents and Bookstalls.

" CONSTRUCTORS USING THESE BOOKS CANNOT 60 WRONG
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Seven differant Brown
Loud Speakers are
avallablerangingfrom
30~ to £15 15 0.
Ask yourdealer for full
particulars.

The Brown Cabinet
Loud Speaker.
In Mahogany or Oak.
2000 or 4000 ohms
£6 6 0

The Brown H.1,
Height 21 inches
1200hms £5 5 0
2000 0hms £5 8 0
4000 chms £5 10 0

Brown New
A-Type
H:adphones.
4000 ohms 30/~

The Brown Q.
A de luxe Loud Speaker
of superb tone. In all
| resistances £15 15 0

"‘wwf \

The Brown H.3.
Height 15 inches.
2o000hms £3 0 O

"7OR more than 15 years the name

JBrown has been recognised through-
out the electrical industry as a name to
conjure with. First the famous Brown
Relay—used by Cable Companies through-
out the world—then the superb A-type
Headphone, setting entirely new standards
for sensitiveness.

Afterwards there followed the marvellous
Brown Gyro Compass—a wonderful instru-
ment capable of pointing true North under all
conditions without the aid of magnetism.
And then, finally, the Brown Loud Speaker—

_the first British Loud Speaker ever used for

Wireless. - Sponsored by such supreme
technical skill and daring originality, it is small
wonder that J8town Loud Speakers have won
for themselves in all corners of the globe a
reputation for sensitiveness and mellowness of
tone as yet without equal.

Time and again the insistent demand for Brown
Wireless apparatus has necessitated expansions
of factory space. Invariably the demand for
Brown products is far ahead of available
supply. But at no time has the standard of
workmanship - been relaxed. In spite of
the ever-growing demand for Brown Loud
Speakers not a hair’s breadth deviation from
the recognised Jrown standards of perform-
ance would be tolerated.

q If the Trade have difficulty in obtaining supplies they
are invited to send their orders direct to Head Office

S. G. BROWN, LTD., NORTH ACTON, LONDON, W3.

Retail $howrooms: 19 Mortimer Street, W.1. 15 Moorfields, Liverpool.

6/ High Street, Southampton.  Degots.(W holesale only): 13 Bushy Park,

Bristol. Cross House, Westgat ecl}oad. Newcastle. 120 Wellington Street,
aSZoOw.

Gilbert Ad, 4628
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N years to come, when the story of the
Valve is written, certain developments will
stand out like landmarks and win impggish-
able fame for their inventors.

First, the discovery of the electron theory. Later,
Dr. Fleming’s great contribution to the cause of
Radio—the original two-¢lectrode valve and the
father of ail valves. Afterwards, the addition by
Dr. Lee de Forest of the grid, which resulted
in the three-electrode valve. And then Valve
development halted for several years. A long
straight filament enclosed by a spiral grid—the
whole being surrounded by a tubular anode.

This was the standard Valve until the year
1922. Obviously it had many disadvantages.
A large proportion of its electron
emission inevitably escaped from
cach end of the anode and served no
useful purpose. This clearly caused
a very serious loss in efficiency.

For 2-volt Accumulators.
\W.1. For Detector and L.F. use - 14/
Consumption : .3 amp.
W.2. {(With red top) For H.I. use 14/-
nsumption : .3 amp.
W.3. The Loud Speaker Valve 18/6
Cousumption : .5 amp.

. “ Your deeds are known
Inwords that kindle glory from the stone.”

“’Tis deeds must win the prize”’

A. G Cessor, Ltd., Highbury Grove, N.g

SCHILLER.

The spiral grid—owing to its lack of rigidity—
was a fruitful cause of microphonic noises. The
straight filament—tightly stretched to prevent sag
—readily fractured and the Valve became useless.
In 1922 there appeared a new Valve—one des-
tined to win immediate recognition—the Cossor.

For the first time there was used in any Valve
an arched self-supporting filament. A grid so
rigid as to be utterly vibration-proof. And a
hood-shaped anode which enclosed practically

- the whole of the electron strecam. All of which

were entirely original and exclusive features.

In three short years Cossar has triumphantly vin-
dicated that its unique principles of design are
correct. More than one of its features have
been. adopted by other makers. But
Cossor users are not misled—for
Cossor results are obtainable only
by the combination of a/l  these
features.

For 2, 4 or 6 Volts.

W.R.1. Similar to W.1 but with
special resistance which
can be short-circuited
when not required - - 16/«
W.R.2. Similar to W,z but with
resistance as above 16/~

alves)

Gilbert Ad, 4616,
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British Beam Stations—Receiving California Direct—Broadcast Thrills—Perpendicular
Shakespeare—" P.W.” Broadcast from New York—Short-Wave Experiments.

The Heaﬂ s Desire.

“ WHAT I want is a crood one-valve set,
capable of giving all the BBC
stations at loud -speaker strength,”

»says a Bermondsey reader.

1 am afraid that what he really wants is
jam on it!

British Beam Stations.

WE ought soon to be hearing of results
of the beam stations. It was

announced early in January that the
South African and Canadian stations
designed for communication with this
country were practically completed, and
Bodmin and Bridg-

water, the ‘ opposite
numbers ” in  Eng-
land, are certainly

straining at the leash.
I hear that, including
one of its own ab
‘Dorchester, the Mar-
coni Company now
has in hand no fewer
than seventeen short-
wave transmitting
stations.

Receiving California
Direct.

IN a recent issue of
“P.W.” I referred.
to a Scottish

reader’s feat in pick-

ing up KGO, the

Qaklands-California

station, and I ex-

pressed tho opinion
that this must be
something of a record.

" Now I am informed by Mr. T. C. Parry,

89, Wollaton Road, Beeston, Notts, that lie

has actually recexved confirmation of the

direct reception of thisstation. The occasion

was December 16th, 1925, at 10.25 p.m.,

whilst the B.B.C. stations werc on the air.

What makes it all the more noteworthy
is the fact that owing to the vast distance
covered, the programme picked up at

10.30 p.m. at Beeston was being sent out

by KGO at about 4.30 p.m. that after-

noon! The set used was a modified

Reinartz (detector and note-magnifier).

Well done, Beeston !

2BNR.

HE call sign 2 BN R has_been aliotted
to Mr. Leslie Marshall, 58, Pernau
Street, Belfast. Mr. Marshall informs

me that he will be pleased to conduct tests
with any amateur working on.the 45, 90, and
150/200 metre wave-bands.

“The Quest of Elizabeth.”
FROM all the criticism evoked by the
broadecast play, ‘“The Quest of
Elizabeth ” (which shocked the daily
press, whatever effect it may have’ had
upon the nerves of listeng J‘S one fact

New Rugby station gets to work, G.P.O. operators in London controlling the transmissions

emerges clear. The B.B.C. can certainly
produce realistic drama.

Before the play started I had a suspicion
that it would be a much-talked-of broad-
cast, so I listened carefully to it. And
about half- -way through it I had to abandon
a critical attitude, and instead settle back
in my chair to enjoy the thrill. It proved
to me that broadcast drama can be quite
as excibing as the stage variety.

Broadcast Thrills.
APTAIN REGINALD BERKELEY,

author of the play, has explained that®

the ending was “cut” by the B.R.C.
without his permlnswn He told an
“ Evening News” representative: By
leaving out these concluding passages the
whole pomt of the play was “lost.”” Maybe
it closed on the wrong note from his point
of view, but it proved the power of the
broadeast ‘ thriller,” anyway.

Birmingham in Good Voice.

OR some reason Birmingham has not
been easy to tune-in in the London
area lately. But one cvening recently

I picked up that station doing a musical
broadcast, and it came throuqh with
surprising clarity and
sweetness. I am
wondering if this is
due to the new studio
arrangements, for a
few months ago Bir-
mingham was easy to
get, but often was
hardly worth listening .
to, owing to a sort of
muffled harshness in
both speech and
music. Has any other
London listener, who
is interested in 51 T,
noticed a marked
difference ?

A Short-Wave Coinei-
‘dence.

SUNBURY-ON-

THAMES reader

writes as follows

to Mr. E. J. Sim-

monds, of Gerrard’s
Cross (20 D):

“ Having for some time been on the
look-out for a suitable short-wave set w1th
which I could experiment, I decided to build
the one' described by you in PoruLar
WirerEss (November 21st, 1925). By a
curious coincidence your own station (2 O D)
was the first one logged. Within ten
minutes of completion of the set, using
12-turn secondary and 8-turn reaction,

‘your own signgls coiild be heard all over

the house.”

(Continued on next page.)
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(Continued from previous page.)

; ~ Europe’s Crowded Ether.
CCASIONALLY one is tempted to
believe that too much fuss is made
about the interference to broadcasting
caused by other stations; but some
figures just brought to light show that
things could not in reality be much worse.
Taking round about 300 metres as an
example, at least twenty stations have been
found working regularly within three
metres of one another.

The Only Way.

IX foreign broadeasting stations, and
six British and foreign radio-tele-
graph stations claim 300 metres as

their own. Sheffield and another Govern-
ment station stick to 301 metres, and on
302 metres there are four or five regular
Government transmitters. Above this,
both broadeasting and telegraphic trans-
missions from several stations are quartered
upon 302 metres, and so .on throughout
the wave-length scale! It looks as though
the “ Higher Power and Fewer Stations ”
slogan expresses the only way out of the
mess !

Helsinki Calling.

ECENTLY 1 raised the question of
tuning in te Helsingfors, and since
then 1 have had letters from two

different readers in the Finnish city, both of
whom read “P.W.” regularly! (Isn't it
amazing how “P.W.” gets about ?)

One of these readers gives me this

interesting tip. “It would be better to
write the name of our town * Helsinki”

instead of Helsingfors, because that is how-

the announcement sounds in the Finnish
language.”

Selective New System.
lNTERESTING possibilities are opened

up by the latest ship-to-shore experi- -

ments of Mr. D. B. 8. Shannon, of
-Sutton Coldfield. With a portable trans-
mitting and receiving set he succeeded in
wirelessing conversations up to distances
of 70 miles, with the extraordinarily low
power of five to seven watts input. The
apparatus is so selective that transmissions
from the ship’s own aerial did not interfere
with the low-power working.

Super-Het. versus Neutrodyne.

HIS is the title of to-night's debate at

" the Golders Green and Hendon Radio

Society. The subject will be opened

by Mr. J. H. Reeves, M.A., and there will

be a demonstration, so for Londoners who

are anywhere near N.W.11 it wouldn’t be

a bad plan to drop in at the Club House,
Willifield Way, at 8 p.m.

Perpendicular Shakespeare.

EVERAL Midland listeners have written

to ask me who is the mysterious
broadcaster who ‘‘talks tosh,” in

the middle of the night or early morning.
For instance, one morning at 6.35 a.m. he
came on and announced ‘ Conservatory,
Arizona, Jamaica, Kilocyeles!” and he

announced this jargon not once but dozens

of times. Another time he will come on
and remark * Perpendicular, Intermediate.

Popular Wireless and Wireless Review, February 20th, 1926.

Shakespeare, New Zealand.” One perturbed
listener goes so far as to suggest that a
madman is on the air, but there is 2 much
simpler explanation—* Rugby Testing!”

‘““ P.W.”" Broadcast from New York.

I HAVE just been reading a copy of the
talk to British radio enthusiasts,
delivered on January 28th from the

New York broadcasting station WGBS
by Mr. Lawrence W. Corbett, “P.W>’s "
correspondent in New York. It’s & great
pity that conditions were so unspeakably
bad, for it was a cheery discourse, full of
interesting details of broadecasting condi-
tions on both sides of the Atlantic. We
must hope that the next time Mr. Corbett
is on the air to *“ P.W.” readers, the ether
won’t be quite so leathery, or * puddeny,”
or whatever it was that was the matter
with it, during the International Test.

The Cologne Ceremony.

ESPITE the report that the broadcast
ceremony of the evacuation celebra-
tions at Cologne was badly jammed,

a good many “ P.W.” readers were success-
fu% in getting the programme. One South

G T
SHORT WAVES.

“ These staggering inventions have such a
way of getting out of hand. . . .

“ The acroplane, for instance. We gaped in
amazement and applauded its early flights.
A few years later it was dropping half-tons of
high explosive on our roofs.

** Or wireless—a godsend to ships at sea—
now one of the greater domestic worries.
Contacts going wrong, faulty reception, long

b

dreary talks about dust and things that we
don’t want to hear ! ”"—* Daily Mirror.”
L d * *

‘“Even ten minutes’ vigorous, clear trans-
wission of great music daily on simple but
perfect lines, all schools, might in itself
change the whole face of musical taste through-
out the country in from ten to fifteen years.”—
8ir Waliord Davies.

.. * *

“2L O has tanght us a great ‘deal about
what may be compressed into flifteen minutes
in the way of really authoritative talk.”—
“ The Star.”

B T T T RO T A
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‘Coast listener heard every word without
Morse interference, and a Norfolk listener
says, “I heard the proceedings gquite
clearly, and there was not the least.inter-
ruption whatever.”

Too True.
WHEN Mr, J. C. W. Reith, managing
director of the B.B.C., was giving
. evidence before the Government's
Broadeasting Committee in the House of
Lords the other day, he said “ We consider
it impossible to exaggerate the importance
of the financial question.”
That is exactly the feeling of all married
men, and of most of the single ones! -

Reykjavik Calling !

HAVE you heard Reykjavik ? This is a
new station, right in the heart of
Teeland’s greasy mountains, and it

has been testing at 11 p.m. nightly on

430 metres.

Judging by recent weather reports, the
signals will have to pass a regular barrage

of depressions before they can leave Iceland

for sunnier .climes !

Is this the Record ?
LISTENER in Adelaide, South Aus-
tralia, has informed Mr. J. L. Cannon,
14. Woodcroft Ayenue, Broomhill,

Glasgow—the owner of 6 B Q—that signals
from that station were picked up in Ade-
laide on December 20th at good ’phone
strength upon a det. and two-L.F. set.
Now, it happens that at the time Mr.
Cannon was using a portable set with an
L.S.5 valve, and 250 volts on the plate
(40 m/a). This represents a power of only
ten waits, and, unless somebody can knock
the bottom out of this challenge, Mr.
Cannon claims it as a record for a low-
power portable set.

Can any reader heat 6 B Q to the Anti-
podes ?

Too Good to be True.

'HAT amusing * spoof * letterin *“ P.W.”
correspondence columns a fortnight
ago, about “ Oscillating Crystal Ex-

periments ”’ has caused lots of fun. The
sender of it has been kept busy answering
inquiries from readers, most of whom
doubted his word, but didn’t want to miss
anything good that was going! He tells
me he is doing his best to deal with the
deluge, and concludes his letter with a fine
parting shot by saying, * Some time I must
get a wireless set! Yours really and
truly, ete.”

Peru on the Loud Speaker.,

SOME readers wrote to me about the
matter, saying they did not quite
Lelieve in Peru on the loud speaker

with a crystal amplifier, but evidently

*“ Mr. Fergusson .was on a good thing, and

could I give them the circuit ?

One Liverpool reader entered into the
joke so thoroughly that he actually sup-
ported ‘“Mr. Fergusson’s™ claim, and
swore that he himself was in the crowd that
listened to the ‘ massed bands ™!

All T can say is that he ought to have
called at the house and had a talk to the
owner, just to see who could tell the
biggest !

Short-Wave Experiments.

ANCHESTER WIRELESS SOCIETY
is anxious to carry out tests on 23
metres, using call signs 6 M X, 5 M B,
5WX, and 2Y O. Transmissions can be
arranged for any time day or night, and the
power varied from 5 to 250 watts. In-
formation is also required as to the pos-
sibility of working with other stations on
8 metres, and comparing circuits with a
view to obtaining information about this
wave-length. The following are the ad-
dresses of the members working the-
stations: 6 M X, 2Y O—Y. W. P. Evans,
Esq., 66, Oxford Road, Manchester ; 5 M B—
W. H. Lamb, Esq., 808, Stockport Road,
Manchester ; and 5 W X—R. Hallam, Esq.,
81, New Street, Altrincham, near Man-
chester.

A Loud-speaker Tip.

NORBURY reader sends me the
following tip, which looks interesting.
“As an improvement upon the
new Radiolux Amplion Loud Speaker, I
tried placing it on a sheet of glass on cork
insulators. Although very nice tone without
it, we think it a great improvement with the
addition of the glass plate.”
(I can’t say D’ve tried this with the
Radiolux, but I remember trying in on a
T.M.C. Junior, with excellent results.)

ARIEL,



Popular Wireless and Wireless Review, February 20th, 1926.

1387

I HAVE not as yet skeeoe
made wireless a t
hobby, but I am

greatly interested in
it as a scientific force
to be reckoned with.
As yet I have not suc-
cumbed to * listening-
in” as the most de-
sirable way of spending
an evening. ‘The vast
possibilities of wireless
have, I feel, only been
hinted at up to the
present. No develop-
ment of the future can.
astonish me. z

Broadcasting is the
greatest opposition to
cxisting entertain- |
ments which has occurred within my ex-
perience. As a world-wide entertainment
appealing to an audience of millions its
potentialities are incalculable.

The Editor of Popurar WIRELEsS has
asked me what I think of its publicity
value to theatrical enterprise. g

Different Points of View.

In my opinion the theatrical manager
should not look upon broadecasting from
this point of view at all. Were the B.B.C.
to say to me, vou may talk about your plays
to our millions of *listeners,” I should
consider that a valuable method of pub-
licity for which I should be prepared to pay.

But when, however, they ask me, or any
other .purveyor of entertainments, to
broadcast-a play, or other entertainment,
in its entirety, or in part, for the amusc-
ment of *listeners,” they do so because
they consider it will be of interest to their
“ listeners.” It is to be a part of their
programme of entertainment, and as such
it should be paid for.

Some time ago I consented to the broad-
casting of “ Little Nellie Kelly ” for a fee
which, at that time, I considered satis-
factory. The projected broadcasting was
stopped by the owners of the theatre with
whom I had a contract for the presentation
of the play, and it also brought a protest
from Mr. George M. Cohan, the author
and composer.

I was compelled to cancel the arrange-
ments which I had made. I strongly
disapproved of the action of the body of
managers which interfered with me in regard
to the broadcasting of ‘‘Little Nellie
Kelly.” I am all for liberty of action, and
my views are not necessarily those of my
colleagues.

Worth Paying For,.

To ignore broadcasting seems to me as
futile as was Canute’s attempt to stop the
waves. Although I realise that broad-
casting is a most powerful opposition to
theatrical entertainment—or should I say
because 1 realise it ?—1 believe that
theatrical managers would be well advised,
instead of trying to ignore it, to endeavour
to benefit by it.

Broadcasting is only one of the several
scientific developments which have provided
entertainment to keep people away from the
theatre. .

The gramophone and the moving picture
have had their effect upon the box offices.

The sensible theatrical manager and
owner of theatrical properties has turned
these opposition entertainments to his

" BROADCASTIN
AND THE THEATRES.

FACING THE FACTS.

Common Sense versus Prejudice.
By C. B. COCHRAN (the famous Thealre Manager).

In this exclusive article Mr, C. B. Cochran gives his views on the
relationship between two gredt entertainment industries--the Theatre
and Broadcasting. Mr. Cochran does rot ‘ beat about the bush ”’ in
this article, and he makes suggestions which are essentially based on
sound common sense as opposed to unsound prejudice.—The Editor.

B e e o -
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needed for enter-
tainment purposes. It
has been realised by
theatre managers that
a play that is worth

the cost of screen
representation is worth
paying for. Now-

adays, a play which
has failed sometimes
recoups its losses by
film representation.

Mutual Assistance.

We who have paid
for the rights of plays
and music should reap
a rich reward from

P O Ot -

own account by making them, to a certain
extent, by-products of his own industry.

In the early days of the moving picture
the managers were invited to lend their

g8

A recen! photograph of Mr. C. B. Cochran.

plays for screen production, because of the
advertisement to be gained therefrom.
Whether screen representation of a play
hurts it or helps it is beside the point,
although I think it has been proved con-
clusively that it is detrimental.

The main thing is that the rights of the
play were wanted, because the play was
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NEXT WEEK

A “P.W.” Super-Het.
A Duo-Coupled Crystal Receiver

Full comstructional details, with
photographs and all ¢ P.W.’s’’ usual
helpful guides—¢* point - to - point ”
check lists, etc.—concerning these
two unique sets will be given.

ORDER YOUR COPY NOW!
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their exploitation for

the benefit of “lis-
teners.” The B.B.C., I believe, understand
this, and. would probably be treating
theatrical people more generously to-day,
but for the bull-headed attitude of the
managerial associations in the early days
of wireless. ! :

Broadcasting entertainments, to be pop-
ular, must rely largely on the theatrical
industry and as a compensation for their
rivalry, theatrical managers should de-
rive considerable benefit by letting out
their material for broadeasting purposes.

I am far too fond of the theatre to enjoy
broadcasting or any other mechanical
reproduction of plays or music. But I
and every theatrical manager must face
the fact that there are hundreds of
thousands of people to whom the theatre
Is geographically or financially out of reach.
These people have found in broadeasting a
wonderful cntertainment which they can
enjgy by their own fireside at a very small
cost.

A Word to the ‘‘Uncles.”

While marvelling at the really extra-
ordinary reproduction of voices and instru-
mental music which can be enjoycd by
listeners by means of head-’phones and
loud speakers, one is bound to admit that
the reproduction is not as yet, at any rate,
a perfect substitute for the real thing—the
soul is missing.

I came across a letter in a paper the other
day, complaining that too much time was
taken up by announcements. The corre-
spondent pointed out that when Kreisler
played at a concert, or George Robey sang
at a theatre, it was not thought necessary
to give a long harangue concerning his
pedigree and attainments before he com-
menced his entertainment.

1 agree with the correspondent that the
various ¢ Uncles ” employed by the British
Broadcasting Company have too much to
say.

Another criticism that I hear generally
is that too much time is taken up by weather
reports and news items which have already
appeared in the evening papers. Un-
questionably there are remote spots reached
by wireless which are not reached by the
evening papers, but I should imagine that a
_majority of listeners get an evening paper
of some sort.

1 have the greatest admiration for the
way the B.B.C. has coped with its many
difficulties, and despite many faults the
general result of their first year’s working
must be considered admirable. ’
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ONDITIONS on the wave-band 20 to
40 metres have been most unsatis-
factory during the past month;

signals being very freaky day by day, and
many usual signais being entirely absent.

For example, the writer listened in at

02.00 G.M.T. for the special short-wave
calibration signals to be transmitted from
UIXM Conditions were so bad, how-
ever, that no .trace of these signals could
be detected—in fact, no U.S.A. amateur
signals were heard at all’during this period,

D:. N. W, MeLachlan and new type of loudspeaker he has invented.

“although under normal conditions scores
of amateur stations in all districts can be
logged with ease.

W1Z on 43 metres, using 20 kw. of
power,. only produced a signal of R.7
intensity, which will jllustratc the bad
conditions obtaining. It is of interest to
note that the latter part of December and
carly January each year has always been
a period of bad signal strength. Observa-
tions have been directed to this phenomenon
for some_time, and doubtless some reason
will emerge during the course of further
investigations,

A Loghook Analysis.

New Zealand stations can be heard each
morning from 07.00 for about 1} hours,
Z4AC (37 metres), Z2AC (36), and
Z 2 A Q being logged during this period.

Australian stations come in irregularly,
A 3 B D (34 metres) heard at 18.50 G.M.T.
and again at 20.40 G.M.T., also others at

.15.00 G.M.T. "It is of interest to note that
Brazilian IP was heard at 17.10 G.M.T.,
which is remarkably early for this district.
During this period two-way communication
has bheen  established with N AJD of
- Manila, Philippine Islands, and Philippine
1 HR can be heard daily at 15.00 G.M.T.
on 37metres working two-way schedules with
this country and U.S.A. Scuth African
stations come in about 19.00 G.M.T. and

E. J. SIMMONDS, M.ILR.E,, will write weekly under this heading.
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0O A6N (36 metres), 0A47Z, and OA3E
have all been heard and worked easily.

All these stations use a wave-length
around 35 metres, which, indeed, seems the
band for all long-distant reception in this
country.

Other stations heard are: Palestine
6ZK, Brazil 1CC, Brazil 1 A B, Brazil
1 AC, and O CD J on 30 metres.

Another station
of interest is PO W
(Nauen, Germany),
operating on 25
metres pure CW.
and calling PK X,
(Java) also wusing
high-speed, auto-
matic. During day-
light the signals
from this station
are of enormous in-
tensity, but after
nightfall they be-
come very feeble, a
remarkable instance
of the eurious effects
noticed by all ob-
servers on these high
frequencies.

During daylight
such transmissions
will be received by
nearby receivers
with perfect clarity and good strength, but
after nightfall such telephony transmissions
appear weak and distorted to nearby re-
ceivers, although, say,-5,000 miles away these
sume transmissions are - being perfeetly
received.

Letters Srom readers discussing interesting and
topical wireless events or recording unusaal experiences
are always welcomed, but it must be clearly understood
{hat the publication of such does in no way indicate
that we associate ourselves with the views expressel
by our correspondents, and we cannot actept any
responsibility for information given.—Editor.

electric cable maker and have seen a few prints;
hence iy remarks on them,

With regards to *‘ P.W.,” I must again state that
it is “IT " ; and, forther, I like the way in which
you give ‘‘ Point-to-point conuections® and the
‘“ Panel drilling lay-outs ' which, again, is most
useful to a novice. As I have already stated, Iam a
* rookie ’ at the ** game ’ ; but I am able to follow
all the *“ prints,” explanationgz, etc., quite easily,
because they are so clear, and no ‘¢ padding’ is
inserted.

I have had about three copies of a certain weekly
wircless paper ; but this week I decided to purchase
¢ P.W.,” and now intend to obtain & copy every week.
I must not divuige the name of the *"-certain weekly
wireless paper.’”” ~ However, “ P.W.” beats it. Sh!
Verb. sap. .

When I do begin to construet, I do not think that
I shall get *“tied in a kuot* with your * prints,”

L, 18t

1 might add that I possess a short-wave tuner,
Mark TIL (calibrated wave-meter) with perikon and
carborundnn-stecl . detectors. Probably I shall rea«d
3ome'thing about ‘‘tuners’ in the ““P.W.” one
ay !

With best wishes and every suceess to you all
and ‘“P.W.?

Yours sincerely,
GEO. LEWIS,

39, Becket Avenue, -
East Ham, E.6.

THOSE OSCILLATING CRYSTALS!

The Editor, POPCLAR WIRELESS.

Dear 8ir,—I cannot resist writing to you to suggeat.
that Mr. Efenry Furgusson made a mistake when he
sent his letter on oscillating crystals to you (* P.W.,”
Feb. 6th.—Ep.). He should have directed it to tho
“Merle Blanc " for the competition as reported in
the Forcign Radio News. (Page 1328, “ P.W.” No.
193—Editor).

I am getting very good results with the * Four
Electrode Flewelling.”  London unbearable at fuil
strength on ’phones, Bournemouth at fair rcadable
strength, with London quiet, Daventry just comiort-
;blq, also Bruszels, Hamburg, Madrid and Radio

aris,
Yours faithiully,
V. G. SDIPSON.

P.S,—Perhaps Mr. Furgusson will put a few more
amplifiers on and we in London will be able to hear
this wonderful set for ourselves.

52, Belleficlds Road, Brixton, S,W.9.

RECEPTION CONDITIONS. I
The Editor. POPULAR WIRELESS. =~ .

Dear Sir,—In reply to your request (“P.W.”
30126, p. 1254) for experiences in DX work, niine
may not interest you, but here goes.,

One frequently hears it s not worth while from a
musical point of view when really good reception is
absolutely necessary : I nsed to feel it that way my-

- self, but I have come to the conclusion that it is—

very much s0, in fact, in a great many cases. I have

been very succeasfil in bringing in-Contiuentals with
a purity that leaves uothing to be desired, hut it’s a

thing that of course I cannot guarantee on any given

oceasion, Still, if one station is washed out, with =l

the stations to choose frony, there is usvally something -
that will come in.quite Well, For purity I use onc
transformer only, while for the sheer love of getting

sowething a second one does bring up signals that
are barely audible otherwise.

I have wed a frame -aerial with a good deal of
success, 0-v-2 transformer conpled, perfectly straight-
forward with such details as 2 common H.T.— and

T.4+, a condenser across both primaries, a
Eureka second stage 3% to ! in the first stage, with an
Igranic first stage (5-1) in the second. Valves
Mullard .06 high amplification factor as detector, low
ditto in the L.F. stages. Small coil in series with
loop to cou‘})lc to reaction coil. All rheostats in
negative lead.. At Twickenham (9 miles from Seli-
ridge’s and west of it) this brought in the north-
country stations well, but twe transformers did not
improve quality. Continentals were not Zood ior
some reason, and I could not do anything with the
frame east and west with 2L O working, as she
drowned everythineg.

W. €. C. HUGHES.

Twickenham,

A NEW READER’S . —
) VIEWS.

The Editor, POPULAR
WIRELESS,

Dear 8ir,—To-day
(Thursday) I purchased a
ropy of your POPULAR
WIREIESS—and I might
state that it should receive
great popularity.

With xéference to your
* Blueprints for nothing,”
1 must.agree that they are
moat excellent and more
than value for the money ;
and, one of the many good
points about the * prints *?
is that lists of components
and accessories are shown,
which is most useiul to &
novice lthe myself.

I am, or was, an

L

A commercially produced receiver employing glass pauels which has recentily
made its appearance on the American market,
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The Set descrihed and designed by the ¢“P.W.” Technical Staff. The diagrams

for this circuit are on a Blue Print given away with this issue,

THE circuit employed in this receiver
is probably the most popular three-

valver yet devised, and is used in a
great many homes for both loud-speaker
work and reception on telephones. As
arranged in the set described here either
one, two or three valves can be employed
by means of two S.P.D.T. switches, while

This photograph of the complete set shows the neat
ayout of the panel.

the use of plug-in coils makes the set
universally adaptable for . wave-length
range.

The Components Used.

The set is eapable of picking up a great
number of stations on the headphones,
using either one or two valves, while with
careful handling it is not too much to expect
several B.B.C. stations comfortably audible
on the loud speaker when three valves are
in use. It is extremely simple to handle,
there being only two controls (tuning con-
denser and the reaction), though care must
be taken when using the latter that the set
does not oscillate violently and cause inter-
ference to neighbouring listeners.

The construction of the receiver is not a
difficult matter, and no “snags” will be
experienced if the blue print diagrams and
photographs published with this article are
carefully followed. For the benefit of con-
structors we may state that the following
components were used in the building of the

get, the photographs of which appear on
this page, and it is for these components
that the panel drilling diagram is given :

Peto-Scott -0005 variable condenser,
«R.I ” L.F. transformer 25/-, Eureka (2nd
stage) L.F. Baby Grand, three Precision
rheostats, Goltone grid leak and condenser,
one Yesly two-way coil holder, two Nesthill
S.P.D.T. panel-mounting switches, one -001
Watmel fixed condenser, one -002 fixed con-
denser (Watmel), 12 W.O. terminals, 12
flush-mounting Peto-Scott valve sockets,
and 1 panel (12 x-10) and case to fit.

If different components from those

| stated are employed, the constructor will

have to modify the panel-drilling diagram
to suit the components he has chosen, but
the general lay-out of the receiver can be
seen from the photographs and the wiring
diagram given on the blue print.

Mounting and Wiring,

It is advisable to purchase the panel and
cabinet at the same time in order to ensure
that they fit properly. If these are ob-
tained separately the constructor may find
it a difficult task to trim the panel in order
to make it fit the case—especially if this
latter i3 mnot absolutely true. It is also
advisable to use really good
ebonite, as this makes for
easier working besides in-
creasing the efficiency of the
set.

When the components
have been mounted (metal
working drills having been
used for the holes), the set
should be wired up in ac-
cordance with the blue print
diagram, using stout copper
wire (preferably of 16-gauge
square section) or Glazite.

It will be noticed from
the photographs that 'the
connections on the original
set were soldered, and this
procedure is advised if the
constructor knows how to
handle the soldering iron ;
if, however, he feels doubtful
about his capabilities in
this direction it will be
better to use finer wire, say
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18 or 20 gauge, with an insulated covering
(Glazite), and to fix the wires by tightly
screwing them down undeineath the
terminal nuts, etc.

When thg wiring has been completed it
should be carefully checked from the blue
print and the point-to-point list of connec-
tions. After this the panel should be
cleaned up and all traces of loose wire,
insulation, beads of solder, flux, etc., should
be removed. This is especially important,
because these little odds and ends have a
nasty habit of hiding amongst the con-
denser vanes and setting up no end of
trouble by causing bad contact or partial
shorts. When this has been done the
transfers can be affixed to the panel and
the set wired up ready for test.

As regards accessories, the type of accu-
mulator (L.T. battery) employed will
depend upon the kind of valves to be used
and vice versa, so that for the benefit of
listeners some useful details of valves will
be given.. It must be said, however, that
if the maximum results are to be obtained
from the set, power valves must be used in
the L.F. stages, and these preferably of the
6-volt type (dull emitters). It will thus
be seen that in order to get the best out of
this receiver a 6-volt accumulator is ex-
tremely valuable, and if the constructor does
not already possess an accumulator he will
do well to purchase one of that voltage,
having a capacity of about 40 ampere-
hours (actual).

The L.T. Battery.

Those who already possess accumulators
of different voltages need not despair,
however, for excellent results can be ob-
tained with the detector and 2 L.
receiver by using valves suitable for those
accumulators, providing the right classes, of
valve are employed.

It will be understood that for optimum
results it is-essential that the valve used in
any one position of the receiver must be
one designed for the particular task which
it has to perform. For instance, the first
valve must be one suitable for detector
purposes, while the next two must be

designed for carrying out L.F. amplifica-
tion, especially the last one, which has to
carry a considerable amount of power.
Of the 2-volt class of valve the follow-
ing can be recommended as detectors:
(Continued on ncxt page.)

A study of this' photograph, in connection with the blueprin:, wilt

make clear the back-of-panel connections.
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§ A “DET.-2 L.E.” LOUD-
SPEAKER SET.

(Continued from previous page.)
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ARD.E, W.1., D3, S.P.18, etc. While
{cz the first stage of I.F. the W.2, D.3
(L.F.), D.E6, P.V.6 D.E, etc, can be
recommended. The last stage really needs
a power valve and we advise the use in this
case of such valves as D.E.6, P.V.6 D.E.

Of the 4-volt type, bright emitters can
be used, or any general purpose valve, in
the first stages, though, again, in the last
stage we advise a power valve. Of the
dull emitters suitable for use with a
4-volt accumulator may be mentioned
(detectors), B.5, AR. <06 (red), D. -06
(red), D.E3;: (L.F. valves, first stage),
D. ‘06 (I.I.), B. 6, D.E.3, etc. Last stage,
D.F. A2, PM4, DF.A0, D.E4.

The Valves.

Of the 6-volt types any bright emitter
valves ¢an be used for the first stage, but
we advise the use of dull emitter and
power valves for the second and third
stages. Sueh valves as the D.F.A.lL,
D.F.A3, B.7, B4, P.V.5 D.E, D.E5 and
D.E5A.., and D.E.8 L.F. being suitable.
The B.4, P.¥.5 D.E. and D.E.5 valves can
also Dbe used with advantage in the
detector stage.

As regards coils, these may be of any of
the well-known types of plug-in coils such
as the Atlas, Tangent, Igranic or Lissen
makes; or home-made basket coils may be
employed if derired.

The sizes for broadcasting and details
of the series-parallel three-terminal system
which is incorporated in this set are given
on the blue print.

When operating this receiver it should
be noted that when either one or two

e
e

HETHEH RIS O it
POINT-TO-FOINT CONNECTIONS

Aerial parallel terminal to fixed plates
of variable condenser, socket of fixed =
coil holder, and fo one side of grid leak =
and condenser, the other connmections of =
which are taken to the grid socket of
first valve holder.

Aerial series terminal to moving plates
of variable condenser.
to plug of fixed coil holder and to L.T.
egative, which is also joined to H.T.
egative, grid-bias positive, and to one
side of each rheostat.
of each rheostat is taken to one filament =
socket of ifs respective valve holder ;
other filament sockets being joined fo-
gether, and to L.T. positive.

Plate socket of first valve holder to
plug of moving coil holder, socket o
moving coil holder tfo centre contac
of first S.P.D.T.
contact of first S.P.D.T. switeh to (;ll:

Earth terminal

The other side

terminals of both L.F. transformers- are
onnected together and to the top H.T.
ositive terminal.

IS. of first L.F. transformer to grid
socket of second valve holder, 0.S. to
L.T. negative lead.

Plate socket of second valve holder
to centre contact of second S.P.D.T.
Right-hand contact of switch
.to O.P. of second L.F. transformer.
of second transformer to grid socket of
third valve holder. 0.S. to grid-bias
Plate socket of third valve
holder to bottom ’phone terminal, and
the left-hand contacts of both S.P.D.T.
itches. Top ’phone terminal to bottom
.T. positive terminal.
ondenser is connected across the ’phone
erminals, and a *001 across the primary
f the first L.F. transformer.
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valves are switched out by means of the
S.P.D.T. switches their respective rheostats
must be turned off at the same time. It
must also be noticed that two H.T. positive
terminals are provided, so that there will
be three plugs to be inserted in the H.T.
battery, one at the negative end and two
at varying positions towards the positive
end. The battery itself should becapable
of providing about 100 volts, and in opera-
tion it will probably be found that the first
positive plug will have to be in the 60 or
70 volt position, while the second positive
plug will be tapped in at a higher voltage.

Provision for Grid Bias.

Grid bias is providéd oh the last valve,
and this is effected by means of two wander
plugs joined to terminals in the centre of
the bottom of the panel. A 9-volt hattery
tapped in 13 volts should he available, the
negative plug being placed at the negative
end, and the other one varied in position
while the set is working till best results are
obtained.

If further sensitivity is required an H.F.
amplifier could be added to this recciver;
though it would be advisable to rebuild it
and build up a straight four-valve set,
using 1 H.F., Det. and 2 L.F. This would
only be in the event of the listener requiring
really long-range results on" the loud
speaker, which results would be (from a
musical point of view, or as a source of
entertainment) very disappointing, and we
think the constructor will find that he can
get all he requires on the three valves. It
will not be necessary to add any L.F. stages
to the set; this would be impracticable un-
less resistance coupling were employed.

Transformers and Variable Condensér,

If the constructor already has on hand
similar components which he would like
to incorporate, but which are not of the
makes previously mentioned, the following
hints will help him to decide if his apparatus
is suitable for this sef.

The flush-mounting valve® legs, for in-
stance, could be replaced by the ordinary
type, which project up from the panel (or
by a complete valve holder if desired)
without affecting results; and carbon-
compression rheostats can be used in place
of the wire-wound variety, if desired.

The variable condenser can be of any.
type, and if square-law, or vernier, or both,
so much the better. It is important that
the respective L.F. transformers are de-
signed for first-stage and second'stage
work, for if two first-stage transformers
(with a high ratio) are used together, dis-
tortion is bound to ensue.

The Aerial Employed.

A last word about aerials. Tt is essential
for good results that the set be used on
moderately efficient conditions—i.e. with
a good outdoor aerial. If an indoor acrial
is employed results will naturally be de-
creased both as regards range and signal
strength, and the handling of the set will
become slightly more difficuls.

A {rame aerial is certainly not advised,
as even a poor indoor aerial provides better
results than would a frame. So that if the
constructor is limited in space and cannot
erect an outdoor aerial we advise him to use
the indoor type, consisting of two or more
wires stretched across the room, and not
resort to the frame. This latter will make
the set very difficult to handle, tuning will
be sharp, and signal strength and range will
be decreased by at least 80 per cent.
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The Set designed and described by the “P.W.” Technical Staff. The diagrams for
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An economical
receiver which
will appeal to the
more  advanced
constructor,
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this circuit are on a Blue Print given away with this issue.

HIS is a very handy receiver for the
T experimenter who has already tried
a reflex circuit employing a crystal
detector, and who wishes for a more stable
and selective arrangement. The principle
of reflex—or dual—amplification is now
very well known, but as it is not usually
found in conjunction with a valve detector,
it will be advisable to say a few words

The spacing of the components and lay-out of the
panel are well illustrated by this photozraph.

about the way in which the circuit functions.
For this purpose the theoretical circuit on
the blue print (No. 13), which is given away
in this issue, will be the best means of
explaining the action of the receiver.

How the Sef Works.

Suppose, for instance, that the aerial lead
is connected to the terminal marked * S,”
and the earth lead to the terminal marked
“E.” Oscillations are induced into the
acrial by the distant broadeasting station,
and cause an H.F. current to flow down the
acrial through the -0005 tuning condenser,
through the aerial tuning coil. and so to
earth. The currents flowing through the
tuning coil cause a difference of potential
between its ends, and this difference is
imparted to the grid and filament of the
valve. In the case of the grid end it will be

geen that the connection is made through
a ‘0003 fixed condenser, whilst the earth
to the filament connection is by direct
lead. As the impulses are high-frequency
ones, the -0003 fixed condenser is not an
obstacle to their passage, and so the
varying potentials across the A.T.I. are
applied to the valve’s electrodes.

A similar current is, therefore, created
in the anode circuit of the valve and flows
via the filament, H.T. battery, ’phones,
anode coil and condenser, to the plate. As
the battery and telephones would afford
an unwanted H.F. resistance in the circuit
by-pass condensers are placed across these
components.

Amplifying at High Frequency.

The -0003 anode condenser, in conjunction
with a suitable tuning-coil, can be tuned to
the broadcasting in
the same way as the
aerial circuit is tuned.
This tuned oscillatory
civcuit in the plate
of the valve affords
a very high imped-
ance, and acts like a
coupling resistance.
Across its two ends a
varying potential is
set up, and this dif-
ference of potential
is applied to the grid
of the second valve
through the second
-0003 fixed grid con-
denser.

Similar but magni-
fied currents will,
therefore, flow in the
plate circuit of this
valve via the primary
of the L.F. trans-
former and the reac-
tion coil (R). This
reaction coil (R) is
coupled to the anode coil {A) in & two-way
coil holder, and affords a means of further
strengthening the H.F. currents flowing
in that circuit.
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It will be noted that, in order to by-pass
the H.F. currents across the high im-
pedance of the primary of the L.F. trans-
former, a -001 fixed condenser is connected
there. To the grid of the second valve
is connected a grid leak (variable), and in
conjunction with the grid condenser this
enables the valve to act as a detector. In
addition, therefore, to the H.F. component
by-passed by the 001 condenser across the
primary of the transformer, rectified (L.F.)
current will flow in this valve’s plate
circuit. Such L.F. current cannot pass
through the fixed (-001) condenser, so it
will reach the plate via the transformer
primary.

Additional Amplification.

These currents through the primary will
set up corresponding voltages acrpss the
ends of the secondary of this L.F. trans-
former. These ends are connected to L.T.
negative and to the grid of the first valve
(via the radio-frequency choke). "An in-
spection of the diagram will show that at
this stage L.F. currents are being impressed
across the first valve’s grid and filament,
in addition to the H.F. currents supplied
by the aerial-earth circuit.

The valve, therefore, will amplify these
L.F. currents in addition to performing
the functions already described, and so
L.F. currents also will flow in the plate
circuit of the first valve. As the telephones
are inserted directly in this circuit (in
series with the anode coil and condenser)
the rectified currents will' be audible
there.

This brief explanation shows that the
first valve acts as H.F. amplifier, and also as
L.F. amplifier after the signals have been
detected by the second valve. The second
valve is a straightforward detector.

The purpose of the radio-frequency choke
which is inserted between the secondary of
the L.F. transformer and the grid of the
first valve, is to choke back any of the
weak H.F. impulses supplied by the aerial-
earth system. Otherwise these would tend
to stray via the secondary and, as the whole
functioning of the receiver depends upon

This view of the back of panel wiring should be compared with the wiring shown

on the bluae print.

them, it is important that they should be
conscrved as far as possible, and efficiently
applied to grid and filament.

(Continued on next page.)
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A TWO-VALVE
REFLEX SET.

‘ (Continued from previous page.)

Such a reflex receiver is theoretically
capable of giving double amplification on
the first valve, the second valve acting as
detector, and the whole circuit being
theoretically equivalent to a three-valve
receiver comprising of first stage of H.F.
amplification, one detector, and one L.F.
In practice this high degree of efficiency is
never attainable, hut a good reflex receiver
of this type will often give about two-and-a-
half-valve efficiency.

The Radic-Frequency Choke.

The obstacle to the general adaptation of
the principle is the fact that such a reflex
receiver is invariably rather flat-tuned,
so that when installed close to the broad-
casting station interference is rather more
troublesome than would be the case usin%a
straight three-valve set, comprising H.F.,
detector, and L.F. Nevertheless, there is
no doubt that the reflex Yrinciple is an
cconomical one as far as volume-for-valves
is concerned, and with this set it should be
possible to work a small loud speaker
when situated well within the range of
the broadcasting station.

Turning now to the construction of this
particular receiver, it will be seen from the
photographs that the panel lay-out is of
pleasing appearance, with the tuning
controls situated accessibly at the front of
the receiver, aerial and earth to the left,
and the battery and output terminals to
the right. |

Particular attention is drawn to the
radio-frequency choke, which on the blue
print is shown as a honeycomb coil. It
does not seem to be generally realised that
an ordinary plug-in coil, having a very large
number of turns, can be used instead of the
purchased H.F. choke, or vice versa.
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POINT-TO-POINT CONNECTIONS.

Aerial parallel terminal fo fixed plates
of -0005 variable condenser, to plug of =
acrial coil holder, and to’ one side of =
-0003 fixed condenser, the other side of =
which is taken to the grid socket of the =
first valve holder.

“Aerial series terminal to moving plates
f -0005 variable condenser. Earth ter-
inal to socket of aerial coll holder and

L.T. negative, which is also connected

one filament socket of each valve
older ; the other filament of each
alve holder is connected to one side of the
crresponding rheostat, the other side of
oth rheostats joining the L.T. positive
0 H.T. negative lead.

Plate socket of first valve holder to
plug of fixed coil holder, to fixed plates
of -0003 variable condenser, and to one
ide of 2nd grid condenser, the other con-
= nection of which Is taken to the grid
= socket of the second valve holder, and to
= one side of the variable grid leak. Other
= side of variable grid leak to L.T. positive
= lead.

Socket of fixed coil holder and moving
plates of -0003 varlable condenser are
taken to the bottom °‘’phone terminal.
= The top ’phone terminal is connected to
H.T. positive.

Plate socket of second valve holder to
the socket of the moving coil holdai, plug
of which is taken to O.P. terminal of L.F,
transformer. 1.P. of transformer to H.T.
positive, 0.S. to L.T. negative lead, and
LS. to one side of high-frequency (R.F.) =
hoke. Other sidz of R.F.choke to grid
socket of first valve holder.

A 001 fixed condenser is connected
across the primary of the L.F. transformer,
a -002 across the ’phones, and a -05
across the H.T.

TSRS NE

To show how this can be accomplished
in the receiver under consideration, a Lissen
H.F. choke has been mounted upon the
panel in place of the honeycomb coil shown
on the blue print. It is quite immaterial
whether the choke or the plug-in coil is em-
ployed, but, of course, if a purchased choke is

| . used, it must be a high-
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a coil, this must consist
of a very large number
of turns (three to five
hundred is best, though
good results are gener-
ally obtainable with a
250 coil.)

The Parts Used.

The aetual eompo-
nents used in this re-
ceiver included the
following : Aerial con-
denser (-0005), Wates K
type ; anode condenser
(-0003), Bowyer - Lowe
“Popular”; H.F.choke,
Lissen ; filament rheo-
stats, Lissen Minor;
grid leak, Bretwood ;
IL.F. transformer,
Ripaults.

The fixed condensers
shown include a <05

(Ere/Layout (feflens Vahe Lof)

L 24" connected across the
ot H.T. battery (T.C.C.),

Y two “ A.J.S.” (001 for

. . primary, and -002 for
= ‘phones) and two Wat-
AN° 6% mel 0003s. The

panel and case and the coil holder were
obtained from Messrs. Peto- Scott, Ltd.,
and the total cost of the parts for the
receiver amounted to between £4 and £5.
The drilling ot the panel is done as shown
by the drilling diagram which is reproduced
on this page. Then the wiring i3 carried
out according to the wiring diagram of
the back of the panel, which is given on
the blue print, the wire used for the con-
nections in the original set being number 16
square-gection tinned copper.

Series or Parallel Tuning.

If the H.F. choke is used instead of a
honeycomb coil, there is no alteration in the-
connections, which are identical for both
components. It might, however, be ad-
visable in cases where the plug-in coil is
used to reverse the coil connections, or
otherwise some interaction may take place
between the coil and the A.T.I.

When the wiring has been finished, and,
indeed, during the whole operation, great
care must be used that no dirt or impurities
are adhering to the panel, or efficiency will
be greatly impaired. No attempt will be
made to describe the wiring in detail as the
blue print is self-explanatory, and the
receiver is not one which the inexperienced
noviee is likely to require.

The series-paralle]l arrangement of the
two aerial terminals enables the set to be
used with equal facility either for long or
short waves, providing, of course, that
suitable coils are plugged in.

All reflex sets suffer from the disad-
vantage that further H.F. or L.F. ampli-
fication is difficult to'add.

A final point to remember when using
any reflex receiver employing a valve as
detector, is that unwanted interaction
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SOME IMPORTANT DETAILS.

Do not forget that :—

Care must be taken when mounting
components, as, owing to their number,
they have to be fitted rather close together.

Sufficient space should be left between
the choke and condenser to allow the
wiring to the coil holder to be carried
out satisfactorily.

If necessary the °5 T.C.C. condenser
should not be mounted until the neigh-
bouring wiring is completed, In which case
plenty of room must be left to mount the
condenser.

Note that the rheostats are placed In
different L.T. leads ; 1st rheostat nega-
tive, 2nd rheostat positive.

Wiring of 1st valve is rather compli-
cated, and should be carefully checked
when finished.

ANTTEIIIInRnn e enenennnm

between the circuits must not take place.
It is imperative that the grid-circuit wires
should be spaced well away from the
plate-cireuit wiring, or the receiver is sure
to howl. For this reason shrouded L.F.
transformers are to be preferred to the
unshrouded type.

The tendency to howl will also manifest
itself if incorrect values of H.T. and L.T.
are uscd, so good rheostats should be
chosen, and the valve-makers’ specifications
regarding the correct H.T. and ‘L.T. should
be read carefully. “ General-purpose
valves are generally chosen for the first
(reflex) position, whilst any valve that
detects well will do for the second, as this
valve is a straightforward detector.
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“ Come along, you young imp. Our laboratory experts
want a word with you ? ”
“ Shades of Geneva! They want my advice again. Still,
take the net and cage away, and I’m with you. You Brandes
people have a little more understanding than most ; you con-
sult me with due humility. Others, without any knowledge
o§gwhat I demand, force me to speak. I become refractory ;
their instruments reproducing radio sound talk less naturally
in consequence. You know, they really ought to study me a
little more. Here I am, at the beck and call of every soul
interested in radio, from a high power station to myriads of
embryo Senatore Marconis. -1 recommend a study of radio
I}

ot EIULLO . What do you fellows want me for now ? **

THE TABLE-TALKER.
Material used in the con-
struction of goose-neck
horn eliminates metallic
harshness. Adjustable.
‘Height 18 ins.,, neutral
brown finish, padded base.

MATCHED TONE HEAD-
PHONES.

‘The synchronised effort of
soth receivers * discovers
greater sensitivity and
volume and truer tone.
Light, comfortable &sturdy.

Oltainable from any
teputable = Dealer

EXPERTS IN RADIO

25/233

e Tt

1393

acoustics, which means the study-of transforming myself, the
electrical impulse, into audible sound. I, being the electrical
energy, walk right into the receiver of Tom, Dick or Harry,
carrying the voice from the studio. To be able to talk just
as naturally as the people in that studio I must have the
correct scientific elements built into the instrument which
.reproduces the sound. You chaps have been the only radio
builders to consult me to that end. I know you’ve worried
me for seventeen years, but I appreciate the tactful con-
sideration which went with it. I hope you have benefited
by my advice ; by what I hear of Brandes instruments, you
have. Well, lead on to the laboratory, gentlemen; I have
an appointment at 2 LO after lunch.”

THE BRANDOLA.
Greater volume with min-
imum current input. Large
diaphragm gives fulness
to upper and lower
registers. Walnut plint\h,
electro - plated fittings.

THE AUDIO TRANS-
FORMER

Ratio 1 to 5. High ampli-
fication of applied voltage,
together with straight line
amplification
curve.

frequency

Brandes,  Limited,
296 Regent St., IW.1;

90/5 ';

~ ACOUSTICS SINCE 1908

Servics Advertising
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g SGRAP YOUR H.T. BATTERY

Orders 5/6.value
carriaga paid.

Under5/6.2d4.per
ke If your Electric Suppiy is by DIRECT CURRENT

obtain High Tension through the

‘FEKCO’ H.T. UNIT (%

Ebonite

Square Law |
Va Con-

aenﬁerml\\lub

~O(§?gan%udype) 616 by justattaching adaptor to lamp-socket or wall-plug
110005 5 ; 2

+0003... 416 USERS’ OPINIONS,

“*T may add that under test your Unit was very
silent in use; m fact, better than any I have tried
of these Units.’—J. H. (Wireless Dealer), CHESTEE.

VernierBIa e0x.1: 4
*J. ¢ Ormond,*
& Utlllty, usual

eermer no dial 2/6
Polar uoen. lol .\ b it i
NOSES e fator.” 3. J. 8. (Wireless Doaler), LOWE
1 amy well satisfied with the - EKCO® Unit—it works my 2.valve set splen-

TRADE ENQUIRIES INVITED didly oM. I, ACTON.

A . . co ‘“1 have tested your ‘ EKCO' H.T. for the past
qu‘l;y ’S.lzbt::l O'A"t'ld SIZE €'x6%3 . week, and am very pleased with it indeed; in fact,

NO ADVANCE.
{ SEND FOR NEW FREE

<—-F—@D>—FmMD

s altogether sugerlor to my 120-v. accuru-

' Comprehensive Price List. 4 Senerous Jerms - Prompt Service “y t,’m:f ‘.W‘{»"_‘&) ""Lyom’%,’%“"““" the results obtained are all that
can bo desired.’’ 3 2
Terminals Headphones Transformers N
1] Poi-Brase 20| 4. 0000hmsBrowt's | L F Siiveruown21,- s Ml UNITS  TO SUIT PARTICULARS
Lacquered 2d. 'y,' B.T. H., 8ie- mdlolnst(new)zs ALL SETS from SENT FREE.
Muluphune qw. 9d. Brandes, | Igranic 21;- 20/« WIRELESS
B-wav 14- Gcnemi Radlo, Burndept(‘ne\v)24l GUIDE No. 2 E K C LE (Dept. A), 505, London Road,
Aerial Wire7/22 Claritone.........20/ Croix *’...... 9/~ A - . O WESTCLIFF-ON-SEA.
..nn.melled Bngm, Eri - |Ferranti AF4 17/6 READY.
00’ 23] lin Tangent 12:6 14/6] gave youn go
o bloction  118|E : Royal41.1,3-1,20/- | one? IT'S PREE
S |Ma'4d 9Ide e co:cg|§6§1nd251 NewJaecks4-Contact
Lead-in 4d.a vard | "5 T Batterics |’ i chsd 1
—Insnlators ‘n Wander Pl ,Baby Grand 15/-{ 1.Hole Fixing 1/9 Dl L LO
snell, 24 x 21+ 3. |s0v 180V 78" | HE Tungent 56| StandaraPiucs 13 RADIAX LOW SS COILS
rystor Cowl ..1/-|36v. 4/6 167. 1/10 | 5oiah 900m. .5/6 ] ohms ex-Gort. " -
- .ex-Govt. 5/- : .
1673y o Ag[f03Y- F.L. 113«:‘;’137’& 360 m...416] Wydrometora . 3] give you improved tuning, volume and selectivity.
9 11,12 & 15 1/3| 36y 87 165 36 Bérmers _oniy 1/- | Miorophiones... 27+ )
Valve Holders |Siemens same Dr{ Fil. Resistances ;r;“”"’"inl"l?g% ,2’_/"’ No.25 .. 1/8 No. 75 .. 2/3 No.200 .. 43
TypeA 7d. Polarl/3| “British Wh‘es Good quality....1/6 ito “Burndept w35 .. 1/9 . 100 .. 2/9 . 25 .. 4/9
Screwed 8 nuts 8d. |swa, pec. ssc 316|%0n. Bell," “Al w 50 .. 2/- . 1500 .. 3/- .~ 300 .. 5/3
gtt’lot,il aonlc 1101‘23 18 1/11 2711 3’.5, Ormond 7| las,’ & ° St erling * Set of nine mountcd 26/6.
'%ecurn,y Ly Do ll- "2’(2) 2;& 3{3 :;7 .,VexnlerNo 32/e | Qo0ds supplied, Look for trade mark and number on plug. Edch one neatly boxed.
Baseboard ,, 24 2/11 3/10 5/- | " R.1.'' Dual 7/6] Coil Holders
Sullivan’s 120. 56 3/4 4/2 5/9|BurndeptB/-6/-, MIB Igranio 3 Set 8/6 THE
ghm,, Phonny |58 9% 32 e\ fi Vi 216) e g 2o CARTRODENSER ;5
_i_l—nx-g:‘l,t.l-’“ :3/6 313 5/8 6 8/9 ondensers Vernier 2 00113/9 AR D S R FREE :
Ebonito..i.....4l00BE L Bl0 12/ gugmrd.ﬂdlsggmu Eidiedlioldet _od, A fixed condenser in i CATALOGUE :
: 1- b ubilier,usualprices iable Leak . :
s}ﬁ;‘z‘......,.. é([is El:bonx;eslnm’,lts’ gew an%bﬂd"'i ‘g‘}?{;oanloo'?gnegsg/-g & [most °°d“":"e“' ‘°:‘m’ : '}).f’c[[ scls, su_bl;r
‘Athol’ Ebontte NErave: Oy atine 2/6 oeesessasesiareiesatesrasriesn . PO — : het. components
HornegGo P iugsBi. %ln'og‘wd‘l“;g: Ié"d inl’g %é?n{dé ni{/ds "]'Jretwoo?."al. Also the 4 in:ar‘:;lny“:l:::sl{re%—n;r:;,ngrgpace i and general :
g;’{?g;‘“"”“%sa s ol 0218, : CARTROLEAK : requiredasthey fixinrunof wiring. i - accessaries.
Basket GoflSets. 218 : in oigitligEEREE 00025..1/7 70003.. 1/7 i Enclose 3d.
Cwieama=11/" ™ - 3/‘; 0005 . 1 s 001 .. 14D stamps.

@ RADIO HOUSE:
Macauiay S7., Huoozrsrieto
Tel”341. Grams:” THOROUGH™ HuDDERSFIELD

] | | i o D ame”

Nothing to
cause trouble

I
in the .'I.B.

! SQUARE LAW

: ‘ool

< 00075 .. 9/~

i ‘0003 . 8B/~

: ‘0003 .. 6/9

i ro0025 .. /9 PRICES

‘o0z  ,. 5/6
i ocor .. 5/3
: Vernier .. 4/6
STANDARD.
*001 .. 48/6
‘00075 .4 Bl=
I 0005 .. 7/~
i o003 .. 5/9
i 00028 .. 5/9
‘0002 .. 5/= :

from

5/6
The *“MELLOWTONE”

Coupler is neat, compact and
finely finished—plugs  into

& |mwmmuuw.:zmmmlnn!ti

Simplicity is a distinctive feature of
the ]J.B. There is nothing excessive,

T . nothing to work loose or get out of
Vernier,. 4/~ adjustment—no intricate parts or com- il stalndard valve ho]der, ta[(es
28 souame . plicated assembly, The J.B. Con- up small panel space and replaces coils
iAW WITH  denser is rugged, frec from play and and holders. It is designed to avoid
001 .. 14f= .’:‘?‘Mk“‘.b.ly ?m?‘“h] in action. Turther, istortion, giving excellent selectivity
‘ocos, .-1mye.d - ikas positively ‘o loss. and perfectly smooth reaction control
4 o 11/3 The utmost care has been taken in the design i . i
i 'ogozs .. 113 % and construction of the J.B. Condenser. As Obtainable at all dealers. Write for
: °§r‘r “ea et a result, the perfecting of details has madé Tiustrated List
Th“;o’9 k it the mearest approach to condenser per- 9
ee, 1/° : fection. Try the J.B. that mew circuit.

(2 MIDLAND QADIOTELEDHONE ™ FH‘; LTD
s BRETTELL LANE WORNS e

TOURBR!DC

LONDOH Wl GERRARD 7414

(First Floor)

Radio-Ads,
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GLORY ‘-
: !CORNER

This

tgs the
Glory Corner
the Bennett

We give it that
name because it contains in
bundles about One Hundredweizht
of letters which we have received trom
Grateful and Successful Students, We keep

e all these thousands of unsolicited testimonials
as a fountain of inspiration and because we are really
prond of them. Having helped thousands of others to achieve

success and advancement, it may be possible that we can help YOU.
I am assisted by a large and export staff and the advice we give is sound.
If wo cannot help you we will say so; if we can we will tetl you how.

We have FREE booklets setting out, the possibilities in connection with each
of the subjects shown in the lists ; scnd for the one in which you are interested,
orask for MY PRIVATE ADVICE, which also is free. You incur no obligation.

Have You ANY Ambition?
We guarantee tultion wntil suecessful. Most moderate eharges, payable
monthly. All text books free. No extra fees.

EXPERT TUTOR3 FOR EVERY DEPARTMENT

COMMERCIAL TECHNICAL (con/d,)
Accountancy LIV Engineering
Advert. Writing Concrete and Steel
Salesmanship Draughtsmanship
Army Certfct. Coursas Electricity
Auctioneering and Engineering
Estate Agency Foundry Work
Auditing Internal Combustion
Banking Engines
Book-keeping Marine Engineering
Commercial Arithmetic Mathematics ~
Commerclal Law Matriculation
Company Law Metallurgy
Costing Mining 1
Eco?iggicsﬂ A - %u:e Sgrve_:nng_
nglish and Frene otor Engineering
B R l G HT E M lTT E R S DULL EM[ 'TTERS Executorship Law Naval Architecture
Foreign Exchange Pattern Making
i Modern Business Quantity Surveying
d Methods Sanitation
P = | e i -
orkshop Organisatic - ructural Engineering
] . (4-VOLT.) (6-VOLT.) TECHNICAL Yours sincerelu Surveying and Levelling
Filament Volts .. .. 45 to5 | Filament Amps. .. .. 01 e e R Telegraphy and
Applied Mechanizs ) Tdlenhon
Filament Amps 0.4 Anode Volts, oo 40to 80 Architectural Drawing ﬂd&%‘ I
T3 ot » Each made in two Types: . Building Constragtion - wf)wnl a,gnimg h
Anode Volts .. ... 40 to 80 || FERI for Detection and L.F. Amplification Clerk of Works® Duties s R
= . ' FER 2 for H.F. Amplification. Boiler Engincering orks Managers
Made in tivo Types : N.B",.!]—-T;le:g valrvreesmctl):ﬁ:rxlur;) oglr’;lln‘:&nray Boller Making Course
Beven 1) . n
F1 (Plain Louden) for Deteclion and bfl;lght de:littel?s.: They \':‘llrlllmw:;ik st;'ﬁ:gz: Cbemistry -
. . re [ a -¥. or -V, ace a W P
L.F. Amplification. altorations to filament resistances or set, g {-’-f,‘e‘é.‘“ﬁ%”,‘;‘&f,‘ftf,’,,“,’,:f,ﬁf,":,‘.,‘.‘h’:’ 152::1?‘1
. . l When ordering please state clearly ¢ College wd.arg publishing an, Iustrated .-
F2 (Blue Louden) for H.F. Amplification. the type and voltage required. Encyolopmdic Dictionars of Engincer- .-
= 2 ing, Clvil, Motor, Elect., Mech., ,.*.
All Fellows upparatus can be inspected and purchased at 20, Siove i ato. You may have Part 1 .-
8t., Tottenham Court Rd., IW.C. ("Phone, Museuris 9200) ; 34, Bridle- Y&‘:‘j s"f‘:‘.fm'::mf;‘(‘r".},‘
smith Gate, Nottingham, and-Dominions House, Queen St., Cardiff. w0 obligation. .-
%" R T
IS FURTHER FROOF NEEDED? || .
Messrs. Fellows Magneto Co., Ltd. Ihe Bennett Colleze.|
Dear Sirs, . Dept. 106, SheMeld

Having taken advantage of your offer in "' Radic Times,” 1 purchased two Louden
Dull Emitters.

Previously my accumulator (4 volt 60 ainp.) needed charging every 14 days, at a cost
of 9d. per charge.

Now, | am pleased to say, it only needs charging every 6 weeks, amounting to 11d. per
week.

During that period I have been workinz-my Loud Speaker for 276 hours.

oudens every time for 4
Yours faithfully,

J. H. B. (Wednesbury).
Is it not time you had Loudens in your Set ?
They are British throughout ; capital, labour, and materials ; their performance is equal
to that of any other valve on the market ; they are most economical in current.: and they

are extremely low in price, owing to the fact that we sell them direct to you through the post. E E
When you buy Loudens vou may be buying something cheap—you are most assuredly Wv&
buying something good. Fill in this coupon to-day.

WRITE FOR 40 pp, ILLUSTRATED CATALOGUE, FREE,

w

N DULL
To THE FELLOWS MACNETO CO., LTD. _,j 6R1G !
CUMBERLAND AVENUE, PARK ° ROYAL, WILLESDEN, N.W.10 ™) E M-I TT E R s

DVAINE. ..o e IS U {except Weco, Low-Capacity, and 4-Electrode Types)

anar,

Minimum D.E. current 0°15 amps. when repaired.

T e bl e 4 bt e ALL TYPES OF BRIGHT & DULL EMITTERS.
BALF THE PUBLISHED LIST PRICE OF THE ¢}
................................................................. © VALVE WHEN NEW .. .. MINIMUM B/-
) . r Valves repaired by a patent process incor-
Hereu'lth Re"“ttunce Value..'. ......................... Cwoom porating best material amrskilled workmanship

TRANSMITTING VALVES REPAIRED

ey Up to 3 valves. Cheapest method is by letter
‘_\ S post. Remittunce should be enclosed with valves.

Please forward me........Louden Valve(s) Type..
on conditions as per your advertisement,

: ¢ :
Please write clearly in Block Letters, enclose postage (4d. for each valve) O;F c €5 v ALGO LTD. Dept. P.W., TaborGrove, Wimbledot
i : === I'hong Wimbledon v34, London,§.W.1i
2 P.W. 20.2.26 BERSERy oot or Tt E.P.S.79. p?.\ (Contraotors to H._M f}t_).vernuie.nt.)
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2-VOLT VALVES
Giving a 6-Volt Result

@ OsramDE.

Only 'IZOmp. Filament Current Consumpticn at
R -8 1:-8-Volts

The introduction of D.E.2 H.F. and L.F. OSRAM VALVES marks another big step in
radio progress, and one which will be welcomed by every wireless user. The most
severe practical tests have proved conclusively that it is possible to get the same volume
and tone from these new 2~-volt CSRAM VALVES as from many valves requiring 4 or
6-volt accumulators. The use of D.E.2 OSRAM VALVES means that accumulator
expenses are halved or reduced by one-third for the same, if not better, results.

DE2 HF. and LF. OSRAM The electron emission of the D.E.2
VALVES are developments from o L.F. OSRAM VALVE is exceed-
the well-known and popular D.E.R. ingly liberal, and, as the internal
class, but possessing better charac- resistance is marl\edly low, the D.E.2
teristics, a third of the current L.F. proves a most sensitive Detector
consumption and the same immunity for picking up distant stations. " The
from possnb]e destruction by over- anode current it passes also makes
running. You cannot over-run this type excellentasan L.F.amplifier
the D.E.2 with a 2-volt accumulator for providing full mellow tone and
and a standard 5 ohms filament plenty of volume.

resistance. The D.E.2 HF. OSRAM VALVE }
is specially designed to provide the 7
utmost sensitivity to weak signals l
when used in the H.F. stage ; and in ==
addition gives surprisingly increased
volume 1 a choke or resistance-
coupled amplifier. Use a D.E6 =
OSRAM VALVE in the last stage.

For 2-volt accumulators an ideal combination is
the D.E.2H.F. as HF. Amplifier, and D.E.2
L.F. as Detector and L. F. Amplifier, with

the D.E.6 OSRAM VALVE as Power Valve.  [[if%
§
Characteristics Characteristics W

s SIan‘ =
Filament Current 0-12 Filament Volts .. 1'8 (J

H F Type L F T], e |\ v’
Filament Volts 1-8

e 2
Anode Volts .. .. 40/120 At’{zt‘}fnlﬁog:znent . 3 go /18%) \
Impedance .. 45,000 ohms b 22 OOO S »
Amplification Factor .. 12 pe .- \

{ B Amplification Factor .. 1
Price 15’6 each for madcastlng 15'6 each ,”

THE G.E.C.—YOUR GUARANTEE. R

B T e AT <X, S S S SRTAN

2. of The General Elsctric Co. Ltd., Magnzl Heouse, K ingsway, London, W.C.8,

1
ki

‘.‘

AT

S ot

(=

Users of 4 or 6-volt accumulators
can, by arranging the cells in
parallel, make their accumulators
last two or three times as long
on one charge and still get the
same volume and punty.

DE.2 HF. and LF. OSRAM VALVES
employ the latest form of thoriated tungsten
ﬁlament which ensures a steady and lasting
emission throughout a long, useful life.

R

TR

R

SR
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ALTHOUGH not usually stated in this
L particular form, the ¢ fifty-fifty ”

-rule is one of very wide application
in radio technique. The beginner will find
it stated in various forms and disguises. In
most caszes it is assumed to be axiomatic,
and as such is glibly passed by without
further explanation or proof.

One frequently reads, for example, that
it is desirable to match the impedance of
the *phones to that of the erystal or valve ;
that a step-down transformer must be used
with low-resistance, though not with high-
resistance ’phones, even in a crystal set
where there is no question of passing
excessive current through the *phone wind-
ings; and that batteries should be con-
nected in parallel for supplying a low-
resistance circuit, and in series for a high-
resistance circuit.

A Simple Example.

Al these are different practical applica-
tions of the simple theory which, in popular
language, can be termed the fifty-fifty rule,
but which is more academically expressed

ihlernal or Bollery Resistance

AN RAR
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|
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|
1
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R
Exlernal or Load WChsiarice
Inlernal s External Resistances are egual for best
Working Condlifions Fist.

as follows : If a source of direct or alterna-
ting current having internal vesislance is
connected to a work or-load circuit, then
the maximum power is expended in the
load (i.e. one gets the most useful working
conditions) when the latter power is equal
to the power consumed in the source itself.

In other words the optimum condition
is that 50 per cent of the full power should
he consumed in doing useful work on the
load, and the remaining 50 per cent in
doing ‘* wasteful” work in the input or
source of supply.

The simplest example is perhaps to be
found in connection with ordinary accu-
mulators or cells. Suppose a battery B,
Fig. 1, of 6 volts, when on open circuit,
and an internal resistance of 5 ohms, is
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used to send a current through an external
resistance of R ohms. For what value of R
will there be the greatest consumption of
power in the resistance or load R ?

When the battery is supplying a current
1, there is a back voltage of 5 I volts (i.e.
the internal resistance multiplied by the
current) due to the passage oi this current

THE “50-50"
RULE.

A CLUE TO A PUZZLING
SUBJECT.

§ By SEXTON O’CONNOR.
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¥
t
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through the battery itself, leaving a voitage
of 6—-5 I volts for driving the currend
through the external load R.

Because I has a negative sign it is evident
that the more 1 is increased (by diminishing
R) the less is the voltage across R ; whereas
if I is cut down (by inereasing R), then the
voltage across R grows.

The power consumed in the external or
load resistance is the product of the current
through it, and the voltage across it=I
(6—5 1) or (6 15 I®), and by giving various
values to 1 and calculating the result in
each case it will be found that this expression
has its maximum value when I1=0-6
amperes.

¢ Useful ”* and ‘° Wasteful > Resistances.
As the total voltage available is 6 volts,
the total resistance (i.e. internal and
external) of the circuit must be 6 ‘divided
by 06, or 10 ohms. But as the battery
itself was originally taken to have an
internal resistance of 5 ohms, the external
resistance R must clearly also be 5 ohms.
In other words the *‘useful” or load
resistance R and the * wasteful” or

internal resistance are fifty-fifty when one:

is getting the most power into R—which in
this casc means hecating it to the highest
possible temperature.

The same problem can be put in a ditferent
form. Suppose that it is desired to light a
5 ohm lamp L, Fig. 2, with maximum
brightness, and we have available for the
purpose 10 cells B, each giving 2 volts,
and each having an internal resistance of 2
ohms. Should the cells be connected in
scries or in parallel, or should some be in
series and some in parallel ? Applying the
fifty-fifty rule the answer is that the cells
must be arranged so that their combined
internal resistance i8 equal to the external
resistance of the lamp,—i.e. 5 ohms.

In * Alternating >’ Circuits.

This condition is fulfilled when the cells
are arranged in two rows of five, as shown.
The internal resistance of each row is then
5% 2=10 ohms, but as the two rows are in
parellel their total effective resistance is
halved, or falls to 5 ohms. The terminal
voltage of the battery connected in this way
is 10 volts, and the current supplied to the
lamp will be 1 ampere.

If all the cells had been connected in
series, the total voltage would have been
20, the internal resistance 20 ohms, and the

“total resistance of the circuit 25 ohms,

giving an effective current of 0-8 amps., or
less than that obtained by thc previous
arrangement. Again, if all the cells had
been connected in parallel, the terminal
voltage would be only 2 volts, the internal
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resistance only 1th of an obm, and th:
total resistance 5lth ohms. This, how-
ever, only gives ‘an effective current of
approximately 0-4 amps. or less than half
thx;t obtained by applying the fifty-fifty
rule.

The same argument holds when alter-
nating instead of direct currents and voltages
are concerned, but here it is simpler to con-
sider the power as supplied by a trans.
former as the lattér affords a more ready

Transformer
/) 3
Secondary

Y ' bemer,
W

Alernsren
o7 Valve

IP——y
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means of adjusting the voltages to the
desired optimum vaiues.

Assume it is required to supply a 5-ohm
lamp, Fig. 3, with alternating current from
an alternating current source D, of 20 volts
and 20 ohms internal resistance. What kind
of transformer will give maximum current
(or maximum power consumption) in the
lamp ? If there are n times as many turns
in the primary winding as in the secondary,
then the current LS. in the secondary ciccuit.
will be approximately n times the current
I.P. in the primary ciredit.

The lamp of 5 ohms resistance in the
secondary circuit consumes a power equal
to the product of the resistance and the
square of the secondary current, or 5 1.8.2,
This, expressed in terins of the primary
current, is 5 n* 1.P.2

Application to Wireless.

Now, again, applying the fifty-fifty rule
by equating the primary or internal power"
consumption to the secondary or useful
load consumption we get 5 »* I*=20 I*;

LZZ A D
SER_N? 17 655
A .
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&
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@
£ The 30-30 Principle applie
Fod _“v'E toan aulp-coupled fe,;e/m'y Aerid
or n=2, TFrom this it is clcar that if the

load has less resistance than'the source,
the best working condition is obtained by
interposing a‘step-down transformer, there
being in this particular case twice as many
turns in the primary as in the secondary.
Now if the A.C. source of Fig. 3 is replaced
by a valve amplifier, for which the internal
resistance or impedance is in the order of
many thousand ohms, and the lamp or-load
by a pair of telephones, then for best results,
following the fifty-fifty rule, the impedance
of the valve and telephones should be as
nearly as possible equal, so that if the

(Continued on nexl page.)
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TECHNICAL ODDS AND ENDS.

FROM A CORRESPONDENT,
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making “ Pleated ** Loud Speakers.

TO fold paper like a fan for a paper
loud speaker, first cut the paper to
size, mark off along each edge gaps of

1 in., then join with a pencil line. Now

turn the paper over and mark off similar

gaps, which when joined together with
lines divide the gaps on. the first side
exactly in two, thus obtaining 3-in. gaps,
the first being on top, the second 4 in. away
coming underneath, third on top again, and

80 on, leaving a margin each end for

gluing together.

Obtain an ordinary scholar’s ruler and a
wooden meat-skewer, place the ruler
accurately along the line with the left hand,
snd with the right lift up the paper and
draw the skewer towards you, pressing the
Paper against the ruler. That gives you a
very good crease. Continue procedure all

the way across, working right to left, then

turn over and do likewise, these second
creases coming between the first, and to
make the fan it simply has to be gathercd
together.

Winding Toroidal Coiis.

To wind a Toroidal Ultra Coil with the
turns evenly spaced for the sét, as
described in PopuLar WiIRELEss, No. 179,
October 31st, 1925, take a 2-in. diameter
former and wrap round it a sheet of note-
paper, so that the former can easily be
withdrawn when the winding is finished.
procure a piece of mediumn thickness string
and double it, and tie a knot about 6 to 9 in.
from the loop end, then lay the knot on the
former, the end that the winding starts,
and wind one turn of wire over one piece of
string as close as possible to the knot. Draw
the string back over the wire and lay down
the other piece of string ; then wind another
turn, and repeat until the right number of
turns are put on. Now tie the two ends of
the string together, when the turns of the
coil will be laced together.

Slip out the former and tie the coil round
the 2 in. cardboard tube, 13} in. long (as
directed in “ P.W.,”” October 31st), and tie
with the loose ends, cutting off the surplus
string after tying. Should it be desired to
have cven greater accuracy of spacing, the
outer loops of the coil can le held in place
by tying a strong piece of cotton or thin
string to the outer side of the first loop of
the coil and going round the outer coil,
giving the cotton or string a twist round each
loop. After correctly spacing the loops,
finish by tying securely to the starting
point.

Avoid Twisted Flex Connections.,

One of the most fruitful sources of
trouble in wireless work is twisted flex.
Being greatly beloved by electricians for
portable lamps, ete., it *as slipped into
move or less general use for loud-speaker
izads. For this purpose it is quite well
suited—provided the leads arc short and
are carrying a large output—but in other
parts of a wireless sct twisted flex leads are
:fn.pt to give rise to some very puzzing
aults.

B e o o o o o 2

In many cases-where telephone leads are
extended to other rooms, the self-capacity
of the leads is sufficient greatly to diminish
the volume of sound. The mere untwisting
of the flex and spacing apart of the leads
will in many cases double the strength of
signals ; but many of the faults due to
flex are more subtle and difficult to trace
than this.

One curious instance recently noticed
was that of flex helping to prevent a one;
valve set from oscillating. A short length
of flex—only four or, at most, five feet in
length—was used as a battery lead. The
set was a one-valve Unidyne, which

refused to- oscillate, although apparently
there was no reason why it should not do so.
When the length of twisted flex was
replaced by two separate lcads the tendency
to oscillate was greatly increased.

Self-Capacity Troubles.

Most of the instances in which the peculiat

behaviour of twisted flex is noted appear to
be due to the fact that the twisting of the
leads increases their self-capacity., It
occasionally happens, therefore, that where
additional capacity is required-the use of
twisted flex is actually an advantage ; but
generally the reverse is the case, and some
obscure fault will be caused by the presence
of unwanted capacity effects.
_ In all cases where twisted flex is used, it
is a good plan to try the cffect of separated
leads instead. If found to be satisfactory
the flex can easily be replaced, but in a
great many cases there will be no desire to
replace it.

g i
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Regulating the first broadcast from the new studio at 51 T. The photograph shows the engineers at work in
' the modulating room.
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THE “50-50" RULE.
(Continued from previous page.)
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telephoncs are low-resistance a step-down
transformer must be used. A strict proof
of the rule in this case is somewhat involved
owing to the inductive character of the
telephone impedance.

Another application of the fifty-filty
principle may be seen in the casc of a receiv-
ing aerial, A, Fig. 4, directly coupled to
a crystal detector circuit. Here the alter-
nating source is the aerial, and the load is the
crystal, the telephones being shunted by a
condenser of low impedafice to the H.F.
current.

The internal resistance of the source in
this case is the radiation resistance of the
aerial together with the H.F. resistance of
the aerial A, coil B, and earth connection E.
The external or useful load resistance is that
of the erystal. Without giving actual values
to all these quantitics, the application of

the fifty-fifty rule shows that if the erystal
is of very high resistance, it should be con-
nected across the whole of the tuning coil.
In faet, it is sometimes desirable even to

_connect it across the secondary of a step-up

transformer.

’Phones in Parallel,

On the other hand, if the crystal is of a
comparatively low-resistance type, such as

Hertzite, it will give louder signals when

connected across only a part of the tuning
coil, this being of course the equivalent of a
step-down transformer. ;

In the circuit of Fig. 4, there are two
separate transfers of energy : (1) the transfer
of H.F. energy from the aerial to the crystal,
dealt with above, and (2) the transfer of
L.T. energy from the erystal to the *phones.

Without specifying exact figures, when a
low-resistance galena erystal is employed,
it will be found in general that several
high-resistance phones connected in parallel
(so as to reduce their combined resistance
below that of a single 'phone) will give better
results than when they are connected up in
series,
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A.J.S. Loud Speakers
: and Receivers
! be obtained by easy ‘!

payments from

! H.TAYLOR & Co., Ltd.,

i 49/53,

i (N1

Eaeeterrtsteananatsratiesrreaaaarassarairrasanias :

U

may i

: Sussex Place, |
: South Kensington,S.W.7 :
Kensington  Station).
Write for particulars. }

STANDARD LOUD
SPEAKERS.

Height 24 inches.

In Wood—

Mahogany -or Oak Flates
. £4 1

- 5 0

In Metal—
Black Matt or Stove Finish
£4 0 0

Grained, vatious wood
finishes
i £4 68 0

"JUNIOR LOUD *
SPEAKERS.
In metal, Height 19-n, |
Black Hom _

115 0

Grained wood Fhinish
£1 17

w
o

Cabinet Mode) 1n
Mahogany £4 15 0
Pedestal Model in
Mahogany” or Rosewood *
£22 10 ©

ISSUED BY THE PUBLICITY DEPT.: A.J.S.

» Muoce

HEN using an A.J.S. Loud Speaker you are »10st certainly
getting the best out of your receiver. You can hear
the high and low, as well as the middle notes of a passage

of music, and these hlgh and low notes are in tune, not flat.

Also you can hear all the overtones. It is this propert\' of

reproducing the overtones which gives to the A.J.S. Loud

Speakers the soul of a rare violin.

These speakers can handle all the power you can give .them
without any tendency to rattle.

A.JS. Loud Speakers are not black unless you particularly
desire them so. They may be obtained with Metal Flares,
coloured and grained by hand, to resemble various fine woods.

The most popular models are those with flares of Mahogany or
Oak. They look well and sound better.

Junior Models may be obtained with metal flares only. These
are not ‘‘ Baby ”’ models, but stand 19 inches high and produce
full round tone. The ]umor Cabinet models in Mahogany are
exceedingly pleasing to the eye, as well as being faithful repro-
ducers of all music.

Publication No. 118 is fully illustrated, and describes all cur models.
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May we send you a copy lo-morrow? o
e =" A.J.S.
A. J. STEVENS & CO. (1914), LTD., .. -”;VolRad};o e
4 o verhampton
Radio Branch, WOLVERHAMPTON 2 e
Telephone: 1748 (7 lisies). Telegrams : * Reception, Wolverhampton,” ¥, NoPllelaase send Publication
London Showrooms: 122/124, Charing Cross Road <N
Telephone : Telegrams ; o aAme.. ..
Regesit 7161-2 “Ajayessco, Wesicent, Londou *° Address.. ...
Glasgow Showrooms: 223,St.George's Road Glasgow ,."'
Telephosie: Douglas 3449, Telsgrams:* Reception,Glasgow.” “..” ................... P"?V"!')'Ii’l"‘




Among the many specialised requirements of the Wire-
less Experimenter, the need undoubtedly exists for a
condenser designed to give an unbroken tuning range
when a *‘change-over” is necessary from series to
parallel working. With an ordinary variable con-
denser a gap occurs in the wave-length range at the
point where the * change-over ” is necessary.

The Duwatcon, however, has been specially designed
to overcome this difficulty. It is so constructed that
when used in the series position its #6rmal maximum
wave-length is obtained at about 120° on the scale.
Further rotation of the knob, however, causes a further
increase in the wave-length until, when the movement
is completed at 180°, the wave-length is slightly greater
than that which would be obtained by switching the
condenser to “ parallel” and turning the knob to
zero again.

Positive connection to the moving plates is secured by
means.of a phosphor-bronze strip—a special feature
found in all Dubilier Vanicon Variable Condensers.

Specify Dubilier

io\)BlLlEQj
REGISTERED o \17i TRADE MARK
‘ DCONDENSER co(1925) LTDR

ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LTR.. DI'CON WORKS.

VICTORIA RD.. NORTH ACTON, LONDON, W.5. ‘PHONE :CHISWICK 224123

Popular Wireless and Wireless Review, February 20th, 1926.

The Dubilier Duwatcon Variable
Condenser, Capacsty 0-0007 mfe.
Price 30/«

EPS. 128
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INTER is the season for distant
listening, and this winter, more

than ever before, has been a DX
winter. The rapid increage in the number
of European broadeasting stations has
given evervbody that distant’ feeling.
We want to be able to choose our evening’s
entertainment from Vienna, Glasgow, Ma-
drid, or London at will. At the same time,
to give pleasure to the non-technical
members of our families, we must remember
that quality in reception is very important.
Even KDK A loses its glamour when
we realise that it is merely a noise, and
nothing like the beautiful modulation at
the transmitting end. Let us first consider
the types of sets available for long-distance
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! THE ART OF |
{ DX WORK
|
4

-

Some Suggestions.

By B. HONRIL +
(B.B.C. Engineering Staff.) z

* m»momow*

be deprecated, and the valves should
always be worked at their rated filament
voltage.

Reaction is used, and this is most satic-
factory and stable

MG 4y NORMAL
3

when coupled to the
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e
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tuned anode -coil
When strong reaction
is being used the
tone of the reception
will be lowered. This
may be corrected by
adjusting the tone
circuit on the last
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valve. The smaller
the series condenser

o >

Fig. /.
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in this circuit, the
higher will be the
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reception. Let me say straight away that
a single-valve set should never be used for
long-distance reception. It is impossible
to search for stations on a single valve
without oscillation, and as the oscillation
of the sct is not loud enough to dcafen the
“operator, it is likely he will cause con-
siderable annoyance to other listeners . in
his neighbourhood.

Important Considerations.

For distant ’phone reception with an
outside aerial, high-frequency detector,
and one low-frequency set is an exceedingly
good arrangement. (Fig. 1.) Moreover,
this set will give quality unobtainable with
reflex circuits on both local and distant
stations. The wave-trap is exceedingly
simple, and will cut out local telephony
easily on all stations excepting those
very close in wave-length to the local
station. Distortion is eliminated in this
eircuit by using anode rectification (instead
of the conventional grid leak and con-
denser), the use of resistance-coupling low
frequency, and the tone adjustment.

The valves used may be 8.6 or D.E.Q.
for the high-frequency and detector stages,
with a D.E.V., B.6, or similar valve in the
last stage. The above-mentioned valves
all take 3 volts on their filaments, and so
a common filament rheostat may be used
in connection with a 4-volt accumulator.
Tuning by adjustment of the rheostat is to

tone.

For loud-speaker work one or two more
low-frequency stages may be added. Fig. 2
shows a suitable circuit with switching

1401

Super-Het Improvements.

I know of one American neutrodyne
receiver on which reception was ruined by
bad low-frequency stages. As soon as the
low-frequency transformers were ejected
and resistance coupling was used, the quality
of reception became excellent.

The second detector of a super-heterodyne
should always be arranged for anode
rectification. This may be done by omitting
the grid leak and condenser, and using a
high magnification valve (D.E.Q., D.F.A 4,
S.6, etc.) as a detector. Using the Tropa-
dyne circuit, this arrangement is shown in
Fig. 3. Used with care, super-heterodyncs
will give exceedingly good quality with
amazing sensitivity and selectivity. They
should always be used with a frame aerial,
as (apart from causing interference) there
is much more freedom from atmospherics
than when an outside aerial is' used.

Valve Characteristics.

In connection with the construction of
super-heterodyne sets it is advisable to try
and make the set work with the potentio-
meter near the negative cnd. If the con-
structor does not do this, he will have to
pay dearly for a huge anode current with
constant renewals of high-tension batteries.
Surprising though it is, the required con-
dition may be entirely obtained by carefully
spacing out the components, especially
the intermediate transformers, and minimis-
ing capacity effects in the wiring. The
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arrangements, full particulars of which
were given in “ P.WW.” dated January 16th.

The super-heterodyne and the neutrodyne
are gaining in popularity, and they un-
doubtedly are the most sensitive eircuits
for Jong-distance reception. Here, again,
anode rectification should be used where
possible, and resistance coupling in the
low-frequency stages.
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directions given with several of the American
kits do not lay sufficient stress on this
point. The valves used on the inter-,
mediate stages should have a fairly low
impedance if the transformers have a
step-up ratio, and should all be of the samg
type.

It has often been stated that Amcrican * tubes
have different characteristics from British valves,
and that British vaives are unsuitable for working
with American intermediate transformers. This is
quite wrong, British valves arc inade in many types,
and several of them have exactly the same character-
istics as the Yanks’' * tubes”” And, apart from the
valve-base, Britlsli valves are, on the whole, far
better and more uniform. Thus, the D.E.5 and B.4
are similar to the U.V.201A., the B.5 to the U.V.199,
ete.

»
When the owner of a long-distance set has had a
few days’ ‘ play,” pulling in unintelligible zer»
distant stations, it is well to get down to some standa.d
dozen best stations and note the dial settings. Choose
stations which are the most free from ship spark
jnterference—which is- still extremely bad—and
stations which are at all times worth hearing.

Quality in reception, however, should be our watch-
word for the future, and thc fong reign of ** Dis-
tortofiex >’ circuits must come to an end. Let us all,
therefore, study the first principles of the wonderful
valve with one common end in view—the elimination
of distortion, broadcasting’s greatest enemy.
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THE B.B.C. seems to be unlucky. The
’ criticisms levelled against Captain

Reginald Berkeley’s radio play, ““ The
Quest of Elizabeth,” have been generally
caustic and, perhaps, unduly severe. But
anyone who listened to this play will, we
think, admit that it was not quite suitable
for broadeasting purposes. At the Grand
Guignol Theatre in Paris it would have
been dismissed as wishy-washy, for un-
doubtedly there was a strong streak of sickly
gentiment which, despite the harrowing
theme of the play, cloyed rather badly. And
if London had a Grand Guignol theatre, it
would have probably brought tears to the
eyes of many people in the audience, and
badly scared anyone who was “‘ due for an
operation.”

The B.B.C’s. Censorship.

But despite these criticisms, which we
feel are justified, a good deal of the criticism
levelled at the B.B.C. and at Captain
Berkeley has been rather harsh. The play
was not as bad as all that, and those who ob-
ject to Captain Berkeley’seffort seem to have
taken the matter to heart very strongly.}

The curious part about the agitation
caused by this play is the fact that it had
been broadcast eight times by various pro-

vincial stations before it was broadecast.

from 2L O, and, according to a B.B.C.
official, no complaints had been received.
It would seem that the B.B.C. official who
warned listeners that the play was * harrow-
ing,” unwittingly put his foot in it, and we
feel that this warning was primarily the
cause of the outburst of hostile eriticism
which - followed after the play had been
broadcast. ;

Captain Berkeley has resented the fact
that the B.B.C. “cut” his play without
consulting him, and the B.B.C. maintain
that they have the right to exercise censor-
ship over any play broadecast, irrespective
of the author.
B.B.C. might have consulted QCaptain
Berkeley, although their excuse was that
there was no time to do so, but we feel that
their position is rather analogous to that of
the editor of a paper, as the editor may
exercise his prerogative to alter or cut,any
article without consulting . the ‘author.
Perhaps it would be as well, in the future,
if the B.B.C. made it quite clear to budding
radio playwrights that they reserve to them-
selves the right to alter and delete, as they
think fit, the manuseripts of any radio play
accepted for broadecasting.

There are bound to be further contro-
versies about radio plays, and we feel that
our sympathies go to the B.B.C., because
they are endeavouring to find plays which
are intercsting. gripping and entertaining,
and it is an undoubted fact that originality,
in whatever form, will always arouse hostile
criticism.

However, both the B.C.C. and Captain
Berkeley have obtained a considerable
amount of publicity out of the affair, and
now that explanations have been given on
both sides, perhaps the matter will be allowed
to drop.

In giving evidence at the last sitting of
the Government Broadcasting Committee
of Inquiry, Mr. Reith stated that many
months ago the B.B.C. put forward a new
distribution scheme. He said that, having
regard to the facilities available, the present
system of broadcasting was the only possible
way of accumulating all possible resources

As a matter of courtesy the
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Question of Censorship—B.B.C.
Activities—Revenue and the Post
Office—An Unsatisfactory State

! of Affairs,
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to bring about the next logical step, namely,
fewer stations and higher power—and it
was a mistake toexpect that the new scheme
would be less.costly even though very effi-
cient otherwise. :

Mr. Reith also stated that it was impos-
sible to exaggerate the importance of the
financial question. The B.B.C.’s activities
were being very considerably curbed by the
limitation of revenue imposed under-Section
7 (2), of the Supplementary Agreement for
October 1st, 1923.

It is evident that the B.B.C. do not agree
with the Post Office with regard to the inter-
pretation of this clause. The B.B.C. urge

- that no matter how great the licence revenue,
not only can it be used to advantage in the
development of the service, but any limita-
tion seriously hinders its progress. Mr.

It has been estimated that the Postmaster
General will have received -the sum of
£750,000 in respect of licences apportionable
to the twelve months April 1st, 1925, to
March 31st, 1926, and assuming the B.B.C.
receives 7s. 6d. of every 10s. licence fee, the
amount to which it is entitled is, therefore,
£562,000, thus leaving £62,000, in addifion to
the £187,000, the latter sum being the Post
Office proportion of the licence fee for the

.same period ; and as the number of licences

ih force on December 3lst, 1925, was
1,645,000, it may be assumed that the Post
Office during the forthcoming year will
receive not less than £800,000 in licence fees.

Mr. Reith urged that the proportion pay-
able to the B.B.C. be increased to 9s. This
would leave £80,000 for Post Office expenses,
which, we think, would be more than ade-
quate.

At first sight Mr. Reith’s proposals arouse
the natural ire of taxpayers, especially
when he states that the B.B.C. can make
use of an almost unlimited revenue; but
the B.B.C.’s position is somewhat different.
It is not like the Chancellor of the Exchequer
demanding. it ; no doubt the Chancellor
could make use of unlimited revenue ; but
if the B.B.C. we viven an unlimited

This completely selt-contained American portable set is extraordinarily ¢ompact, as readers will agree when ith
stated that an eight valve super-het circuit is employed.

Reith was emphatic that there is no limit
to the amount of revenue that can be effi-
ciently employed.

In other words, the B.B.C. can spend every
penny they can get hold of, and in this
respect they are not far behind some Govery-
ment offices we have in mind.

More Monay To Sx"end.

Their revenue has been limited to £500,000
a year. As a result of this restriction they
have had to cut down expenditure as, with
the natural and inevitable increase of the
B.B.C.’s activities, it was found increasingly
difficult to keep within this limited yearly
revenue. Mr. Reith strongly urged that
the committee agree that no financial
restrictions should be placed upon the
B.B.C. if the benefits of the service are to be
fully exploited in the public interest.

revenue they would be able to provide, more
frequently, broadcasts by the world’s most
famous artistes ; they would be able to im-
prove their service in many different ways,
and everything would undoubtedly react
to the benefit of listeners.

We sincerely, trust that Mr. Reith’s pro-
posal that the Post Office should disgorge
£62,000 will be seriously considered by the
Committee, and that, also, his suggestion
that the B.B.C. receive 9s. out of every 10s.
licence fee be seriously considered. The
position as it is to-day is not at all fair
either to the B.B.C. or to the hundreds of
thousands of listeners in this country. The
Post Office is holding money which listeners
have spent for the specific purpose of ob-
taining the best broadcasting. And they
naturally want to get value for their money
—not the gratitude of the Post Office.
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The hour-glass of the ancients has given

- gdimo- place to the wonderful modern time-piece
! —the old smooth-bore pistol of the highway-
! man is but kept as a curio—and the weird  sets ”* of wireless

tuning coils are equally things of the past! Now youonly
need a single BLUE SPOT MULTIDYNE COIL for any
and everv wavelength.

ULTIOYN

ALL-WAVE COIL

(Three Protvisional Palents.)

The BLUE SPOT MULTIDYNE COIL is not a tapped
coil—it incorporates a series of entirely separate coils
that give the desired wavelength and the right inductance
values by a simple turn of the switch. Instead of a series
of plug-in coils of various wavelengths, for different
stations, the BLUE SPOT MULTIDYNE brings the world
within your range without ever changing coils. Replace
those obsolete sets of coils with a simple BLUE SPOT
MULTIDYNE, and you will never have to buy another
Coil.

Wavelength Range 180to 5,300 metres
—and NOT A TAPPED COIL!

NO DEAD-END EFFECTS

Price 1 3/6 only

In case of difficulty in obtaining, write to-day fo

LINDALL'S LTD,,
68, LOMBARD ST., BIRMINGHAM

. ‘Phone : MID. 596. Telegrams : ‘‘ LIFELIKE, Birmingham.”
Agents for London and British Colonies: Barker & Co. (Supplies) Ltd., 59/60, Chancery Lane, London, W.C.2
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THE GRADIENT
1S THE TEST

for the Railway Locomotive. The Gradient of
the characteristic curve is also the test for a
VWireless Valve. The Slope of the curve of the

“ COSMOS " SHORTPATH SP. 18 RED SPOT
VALVE is o9 to 1 milliamps. per volt (i, a
mutual conductance.of 9oo~1000).

This represents an unusually large amplification
which is produced without distortion and with a
remarkably pure tone.

Taking o0-3 amps. at 1-6 to 1-8 volts, it consumes
only ONE-SIXTH OF THE ENERGY REQUIRED
BY THE AVERAGE BRIGHT VALVE.

Already well known to many a keen Wireless
enthusiast, * Cosmos *’ SP. 18 Red Spot and Green
Spot Valves are now available to the general
public. Large Stocks are carried at ‘‘ Cosmos”
Depots in the principal centres.

“COSMOS” SHORTPATH VALVES
RED ] 2/6 GREEN

Publication 711%[s, ** A Talk to Valve Users, gives exhaus-
tive details- and should be in the hands of all infevested.

METRO-VICK SUPPLIES L™

(Proprietors: Metropolitan-Vickers Electrical Co., Ltd.)

4, Central Buildings, Westminster, London, S.W.1

r@l osmi
SP.18 SHORTPATH VALVES
GIVE POWER AND PURE TONE

oD

“makes all the difference”
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Every listener who has tried the new
LEWCOS Coil is talking about the
difference it makes. Some say that
this coil in the blue box is as differ-
ent from ordinary coils as ‘“ Glazite”’
is from the old connecting wire.

The LEWCOS Coil embodies high
electrical efficitency with great
mechanical strength. It gives ex-
tremely fine tuning and having an
exceptionally low high - frequency
resistance, increases signal strength.

Try the LEWCOS Coil for your-
self—it makes all the difference!

Your radio dealer stocks or can
obtain this new coil.

WCOS

Inductance Coil

The LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.

Manufacturers of Glazite Connecting Wire,

Playhouse Yard, Golden Lane, London, E.C.1

guaranlecs
quality:



Popular Wireless dnd Wireless Review, February 20th, 1926.

HE ordinary electro-
magnetic telephone
receiver has attained ¢

a degree of popularity
which is altogether re-
markable when we con-
sider seriously the many
shortcomings of that in-
strument as a converter
of electrical cnergy into
sound vibrations.  For
one thing, the electro-
magnetic telephone only
converts approximately
one thousandth of the !
total energy which it re- 4
ceives into sound waves,
and again, owing to the
purely magnetic pull .
which is exerted on an appreciable portion
of the diaphragm’s surface, such instruments
are very often productive of greater or less
degrees of distortion.

In its original form, the ordinary electro-
magnetic telephone receiver was a com-
paratively insensitive instrument, requiring
currents of considerable magnitude in order
to actuate its diaphragm. The instrument,
however, quickly became modified, with the
result that its sensitivity and the natural-
ness of its reproduction of speech and music
currents were made very much greater.
Coneurrently with $he improvements which
were effected with the ordinary type of
electro-magnetic telephone, the principle of
the reed *phone was introduced, and instru-

ments designed according to that invention-

enhanced to some degree the sensitivity,
and more particularly the purity of repro-

duction obtainable from sound-reproducing

instruments.

A New Principle.

Despite, however, the admitted short-
comings of the electro-magnetic telephone
receiver, inventors and experimenters seem
to have pinned their faith to this type of
instrument, and, in general, to have ignored
the many possibilities of obtaining sound
reproduction by any othker method. In
view of this fact, it will be a matter of
interest to many ‘ P.W.” readers to have
set before them the theory and construc-
tional details of a new type of telephone-
receiving instrument which is actuated not
by electro-magnetic forces, but by heat
influences, and which, therefore, does not
admit of the factors which ordinarily pro-
duce distortion” in the electro-magnetic
receiver.

Particularly will the details.of such an
instrument interest crystal experimnenters,
for the telephone receiver to be described is
in effect a ecrystal telephone, its working
principle being the production of thermal
disturbances at the point of contact of two
carefully chosen cryvstals.

The erystal telephone, which is now being
described in constructional detail for the
first time, is the invention of Mr. Leslie
Miller, an experimenter well-known in radio
circles. Amateur readers of “ P.W.” have
the full permission of the inventor to con-
struct the crystal telephone, and to use it
in any way they like. It must not be
imagined, of course, that, at the present
stage of its cvolution, this erystal sound-
producing instrument is an absolutely
perfected device. On the contrary, the
crystal telephone has several imperfections
which have yet to be eliminated. For
instance, the present form of the instrument

T o o
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. THE CRYSTAL TELEPHONE !
“LOOSE CONTACT THERMOPHONE.” |

By J. F. CORRIGAN, M.Sc., A.I.C.
(Staff Consultant.)

Our recaders will be very interested in this and the following article, |
in which Mr. Corrigan describes“a crystal ’phone any amateur can

make for himself.

PART I.

L]
is not sensitive to radio signals coming from

- greater distances than about 6 miles from

a transmitting station of the power of 2 L O,
the receiving set itself being employed on an

The external appearance of the new telephone receiver
is similar to existing types.

ordinary amateur aerial of restricted
dimensions. The use of valves in the
receiving set, of course, increases the
effective range over which the crystal tele-
phone will operate, and thus, by employing
a highly efficient multi-valve receiver, the
range of the instrument can be considerably
increased. In fact, under special circum-
stances, the sensi.

e e e e o o SR S S *
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Thus 4he in-
vention of the telephone
adds still further to the
many sided electrical pro-
perties of the radio-
sensitive mineral or crys-
tal, and possibly the
underlying cause oi its
¢+ action will be found to be
closely allied to the rceti-
fying function of = the
crystal.

It is well known, of
course, that a microphone,
} censisting of a loosely
adjusted carbon contact,
connected in series with
a battery will convert
) into clectrical impulses
any sound vibrationa which may be allowed
to impinge upon its diaphragm, but the fact
that the reverse of this effect can occur does
not seem to be 50 well recognised. However,
a carefully adjusted carbon microphonic
contact will convert into sound waves any
f?tlectrlcal impulses which are passed through
it.

This action constitates the main prin-
ciple of the crystal telephone, and it is from
this fundamental fact that the present
instrument has been evolved. o

Beautifully Clear Reproduction.

The erystal ‘tclephone, as it stands at
present, consists of a crystal contact which
is arranged inside the earpiece of anordinary
wireless . receiving headphone. A very
delicate neans of adjustment is provided
for the contact. Through the crystal con-
tact is passed a small constant current
which is provided by means of -a local bat-
tery of low EXMF. Many different types-
of erystal contact may be used in the instru-,
ment, the best, however, being a contact
between a hard and a soft variety of
ordinary galena (one of the proprietary
brands of that material), or between
galena and fused.marcasite (sulphide of.
iron), or further, between galena and
tellurinm. Excellent results are also ob-
tained by using a crystal of graphite for the
acting contact.

Arranged in this manner, the crystal.
telephone is attached to the ’phone ter-

% ‘themsclves.

-minals of .a crystal or valve receiver oper-

tivity of this instru-
ment can be made
to attain extra-
ordinary propor-
tions, and really
good and reliable
signals have been re-
ceived from America
with it, using, of
course, an efficient
valve receiving set
and a commercial
aerial.

Before describing
the construction of
the telephone, how-

ever, let us deal, in
the first place, with
the theoretical considerations which under-
lie its action.

The crystal telephone, or ‘ loose-contact
thermophone,” as it has been called, is an
instrument which reproduces sounds through
the agenoy of heat disturbances which take
place at the point of contact of certain
sulphides, oxides, minerals, and even metals

A crystal telephone employing an ordinary stalloy diaphragm.

ating on an efficient aerial, and beautifully
clear, although not loud, signals are heard
in the ’phone. The main characteristic of
the crystal telephone is the extreme tonal
purity of the reception, and, in fact, its tone-
producing qualities have merely to be heard
once in order to be {ully appreciated.

(Coniinued on next page.)



1406 e

-0

B - 3

THE !
CRYSTAL TELEPHONE. |

(Continued from previous page.) :

e s 2

-~ e ek

The theoretical action of the instrument
is fairly simple in general principle. The
local current mer¢ly acts as an amplifying
agent. The impulses of current which enter
the *phone from the receiving set heat up
the. point of erystal contact very slightly.
However, although this heating effect is
only slight, it is sufficient to cause the
two crystals to cohere at the point of
contact where the heating effect is localised.
This forms a conducting area, and thus
allows the current to pass more freely.
Thus, under the influence of a series of

Popular Wireless and Wireless Review, February 20th, 1926.

dimensions to fit on the strip, and in this
case it will be advisable to use a small
section of brass tubing of about & in.
diameter for the purpose, or else a brass cap
off the carbon from a flashlight battery.

In the base of the ’phone earpicce is
fitted a small metal screw, with a secur-
ing nut attached to it. No ebonite bushing
must be provided for this screw. Connec-
tions are now taken from this latter screw,
and from the end of the metal strip upon
which the crystal cup is soldered,

Construetional Details.

Now as to the diaphragm of the instru-
ment. It is simplest to use for this purpose
the metal diaphragm with which the 'phone
was originally fitted. A small fragment
of the necessary crystal is very carefully
sharpened down to as finec a point es pos-
sible by the aid of a small nail file, and this

is then embedded in a

minute blob -of solder
which is dropped on to
the exact centre of the
diaphragm, any surplus
solder heing carefully
filed away after the crys-
tal “fragment has be-
come firmly fixed in its
setting.

* A means of adjusting
the crystal contact must
now be provided. The
exact method of effect-
ing this may be left to the
discretion of the amateur,
but probably the most
convenient method con-
sists in making a small
tapped thread in the base

impulses, the crystal contact alternately
expands and contracts, and this successive
expansion and contraction is passed on to
the diaphragm, thus reproducing the
sounds which were originally transmitted.

A Revolutionary Combination.

Even iithout ¢he use.of the local amipli-
fying current, faint sounds can be heard in
the ’phone. This indicates that, under
these conditions, the crystal confaect is
performing a double function—it is “recti-
fying and amplifying at the same time. In
fact, it is hoped at some future time to
devise an insttument in which this effect
cun be perfected. Such a telephone receiver
would be revolutionary in nature, for,
besides doing away with the necessity of
using a local amplifying current, the use of
a crystal rectifier in the receiving circuit
would also be eliminated.

The ““ Miller”” erystal telephone may be
made by any interested amateur who has
in his_possession a single earpiece ’phone.
The magnets should be removed from these,
and also the spacing washers of the dia-
phragm. )

The details of the crystal telephone
construction are indicated at Fig. 1. Here
it will be seen that a small erystal cup
is soldered on to the centre of a strip of
brass of about # in. width. This brass
strip is firmly secured at its one end by
means of a screw which passes through it,
and which is insuldted from the metalwork
of the ’phone earpiece by means of an
ebonite hush.

Difficulty may be experienced in obtain-
ing a erystal cup of sufficiently small

A more efficient crystal tolephone employing a mica diaphragm.,

of the carpiece, and by
providing an adjustable
screw for thig, so that when the screw is
slightly turned it causes an upward _or
downward movement of the metal strip
Jolding the crystal cup.

The diaphragm is now replaced, and the

.earcap gently screwed on. It will be seen

that, under these conditicns, the fragment
of crystal attaclied to the centre of the
diaphragm will make contact with the

-crystal in the cup, and that the degree of

contact can be varied by adjusting the
screw at the back of the ’phone earpiece.
Consequently, current entering into the
’phone passes through the diaphragm,
through the crystal contact, and back into
the receiver, or, of course, in the opposite
direction.

The Crystals to Use,

A photograph of the erystal telephone
constructed in the above mnanneris shown,
as is also a similar receiver employing
a lighter and more efficient mica dia-
phragm. Tf a mica diaphragm is cm-
ployed, it will be observed that an
added constructional complication is re-
quired in the form of a small length of
flexible cable attached to the diaphragm
erystal mounting, and, at the other end,
to one of the input terminals of the ’'phone.
Also, the mounting of the crystalon a mica
diaphragm is a matter which ecalls for
considerable technical skill.

The beginner is therefore advised to com-
mence his ecrystal telephone experiments
with an instrument containing a metal
diaphragm, after which, if he pleases, he
may proceed to the construction of the

rather more efficient mica .diaphragih
instrument.

Having deseribed the general construc-
tion of the crystal telephone, it is now
necessary to dwell in some detail upon the
type of crystal combinaticn which must
be employed in it. Strictly speaking, a
contact of any two minerals or alloys will
afford some mcasure of reception, but, in
actual practice, it has been found that the
best results arc obtained when the crystal
in the movabic cup is compored of a flat
piece of moderately hard galena, the small
pointed fragment of erystal affixed to the
diaphragm being of a harder and finer-
grained variety of galena.

A zincite-bornite combination will also
give good results. So also will aplate of
soft carbon making contact with a hard
galena point. A fused marcasite (iron
sulphide) galena combination is also a very
cfficient aurlio contact to use.

Scope for Experiment.

The whole success of the instrument lies
in the choice of a suitably sensitive crystal
contact, and whilst the contacts referred to
above have heen found to be successful
under actual test, it must not be imagined
that these are in any way final in nature.
The crystal telephone at the present stage
of its development is only in its earliest
efficiency, and thus there lies a tremendous
field of research, pregnant with many prac-
tieal possibilities, in front of the erystal and
radio experimenter who is willing to take
up the investigation of this new sound-
producing property of the crystal, and to

" develop it to its {ullest extent.

In my next article T shall have further
details of the crystal telephone to place
before my readers, and I shall also describe
a number of recciving cireuits in which the
telephone will readily function.
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PHOTOGRAPHS.

Readers are invited to sub-
mit photographs of wireless
interest for publication in
“Popular Wireless.” Every
photograph accepted and
published will be paid for
at the rate of 10/6 per photo.
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BROADCAST

NOTES.

By O.H. M. t
New London Radio Dance Band—The Musicians’ Union’s Ban— t
““The -Quest of Elizabeth ”—Topical Talks—Broadcasting Com-
| mittee’s Report—An Artisan Critic, 3
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HE appointment of Sidney Firman to
take over the new London Radio
Dance Band (first suggested on this

page) should not be interpreted as meaning
the end of outside broadcast dance music.
A friend of mine of the Savoy management
tells me that a very mterestmnr and im-
portant announcement is to be made on
February 2Ist. But he would give no
indication of the nature of this announce-
ment, except that it would be welcomed by
listeners generally. When I went to the
B.B.C. for information about the mysterious
February 21st, they were in one of their
clam-like moorls So there the matter stands.

The Musicians’ Union’s Ban,

One of the negotiators for the Musicians’
Union explamed to me the other day the
real reason for the sudden transformation
of atmosphere. Prior to actually meeting
the B.B.C.. the statements of the Musicians’
Union lepresenhtlves were anything bnt
cordinl. They believed thev were up against
a hig corporation bent on securing some-
thmﬂ for nothing and prepared to go to the
limit according “to the usage of ordinary
commercial eompehtxon Having this in
mind, it is not surprising that the Musicians’
Union were inclined to brandish the big
stick. . But the first meeting with Mr.
Reith, the' managing director of the B.B .C.,
changcd their whole attitude. They found
.him anxious to interpret the functions and
obligations of the B.B.C. purely in terms of
public service. In this pleasant atmosphere
the ban was soon lifted, the programmes
continued as wsual, and negotiations de-
veloped satisfactorily, althch"h it is too
early as vet to speak with certamty of a
favourable issue. One of the ‘negotiators of
the Musicians® Union spoke in the highest
terms of Mr. Reith’s ablhty and magna-
nimity.

* * g

I hear that the B.B.C. is contemplating-
a big operatic production to be given at
the end of March. Plans are not yet com-
plete, but, according to present expecta-
tions, the opera chosen will be performed
for the first time in England and witha
distinguished mtematxon,al cast.

* A& £

A special Chopin Recital will be given

by Sapellnikoff on February 22nd.

The ¢ Quest of Elizabeth.”

It is a great pity that there Has been such
a tremendous fuss about Captain Berkeley’s
drama, *“ The Quest of Elizabeth,” recently
put out from London after ewht successful
provincial performances. Personally, al-
though it is admittedly very well done, I
doubt if the subject-matter is suitable for
broadcasting. I do not mean that there
should be unnecessary limitations in the
selection of dramatic material. But painful
experiences in hospitals having fatal results
are much too close to a possibility to the
majority of people to render them appro-
priate material for amusement.

To my mind, the wholo thing would have
been put right if the B.B.C. had re-cast

the second half of the play so that Elizabeth
had recovered. My eriticism is, therefore,
that insufficient adjustment and excision
were undertaken. I think the B.B.C. is
quite right in reserving full freedom of
action in censorship. Broadcasting is
quite differcnt’ from any other form of
entertainment in the 1mportance of censor-
ship.

Even artistic considerations may frequent-
ly be sacrificed. Captain Frank Shaw, who
has dome more successful dramatic work
fpr the B.B.C. than any other author, has
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‘the- speeches af the League of Nations
Assembly at Geneva, in March, are to be
broadcast throughout Hurope and Great
Britain. This Assembly is being called
for the special purpose of wdmxttmg Ger-
many to the League, and as such will
deﬁmtely mark the beginning of a new era
both in European and world affairs. I
sincerely hope that the land line to Paris
will work better this time than it did in
September. The energetic Arthur Burrows
is already experlmentmg, so that at least
nothing will be left undone in the way of
adequa,te preparation.

Broadcastmv Committee’s Regort,

Having completed the reception of
verbal and written evxdence, the Broad-
casting Committee is now engaged in
draftmg its report. This it is confidently-
anticipated will recommend the constitu-
tion of a permanent and representative
broadeasting authority to take over the
service at the end of this year. From the

EXPERIMENTING WITH A PHOTO-ELECTRIC VALVE.

An American physicist engaged in research with the new * Shadew-tnbe,” which works like a valve, but is
controlled by any shadow faliing upon it.

absolutely no fault' to find with his treat-
ment by the B.B.C. Dramatic Department.
He goes so far as to state that the changes
and adjustments made in his plays have
uniformly improved them and thereby
enhanced his reputation.

Topical Talks.

It is good news that the B.B.C. has de-
cided to change the time of its eatly talk
on Saturday afternoon. Under present
arrangements, there is a talk at four o’clock,
which opens up the afternoon programme
proper. Under the new arrangement the
Children’s Hour will start at four, and the
talk will be wedged in at 4.45. While on

- this subject of talks, I still see very little

sign of the regular introduction of topic-
ality. An exception, however, must be
recorded in the case of the special broad-
casts arranged in connection with the
gallant rescue of British seamen by the
United States liner, * President Roosevelt.”
This was ideally handled from the broad-
casting point of view. Let’s have more of it !
* v * *

It is significant of the International

orientation of broadcasting to know that

questions put to Mr. Reith at the last
public session of the Commlttee, it seems
clear that there is little doubs in the mlnds
of the members of the Committee on the
score of the competence of the present staff
of the B.B.C. I understand that the
report will be tabled by the end of March.
The legislation will be delayed somewhat
because of the prior claim of a number of
other measures of more urgent importance.
But it is expected that the new arrange-
ments will receive parliamentary sanction
before the House rises for the summer
vacation.

An Artisar_x Critie,

I was very interested to hear that the
B.B.C. had engaged an artisan as one of its
regular outside critics. His reports have
already proved to be of unusual value in
reflecting the opinions of those who must
always remain the majority of listeners.
The idea of representative outside critics
on a reasonably paid basis is very sound.

The appointment gives but added proof
that the B.B.C. are doing their utmost
to meet the requirements of their vast
audience.
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Conducted by our Staff Consult;.nt, J. H. T. ROBERTS, D.Sc., F.Inst.P.

L.F. Transformer Breakdowns.

ROBABLY there are few wireless
experimenters who have not at some

time or other had the misfortune to -

burn out an intervalve transformer. Al-
though these transformers can be repaired,
it is usually a matter which is apt to seem
hardly worth while. It may be useful to
know, however, that a burnt-out trans-
former can often be turned to good account
as a choking coil.

Almost invariably it is only one of the
windings which is burnt, the other one being
intact. Tests should be made for continuity,
and when the winding is discovered which
is intact, this may be employed, as already
mentioned, for the purpose of a choking
coil. 1In the articles which are to appear in
. this journal on the subject of high-tension
eliminators it will be seen that choking coils
are required, and for this purpose a burnt-
out transformer may very well be used.

Choke Coupling.

Generally it is the secondary which is
intact, and this may also be used in choke-
coupled low-frequency amplifiers. The
circuit for this purpose is similar to that of
a tuned-anode high-frequency amplifier. A
fixed condenser of, say, 0-002 microfarad is
put in parallel with,the choke and a grid
condenser of 0-005 microfarad used in the
¢grid lead, together with a grid leak of about
2 megohms connected to the L.T. negative.

The amplification obtained in this way,
although not quite equal per stage to that
obtainable by transformer coupling,. is
nevertheless somewhat superior to . that
obtainable by resistance coupling and: does
not suffer from the drawback of requiring
a very high H.T. voltage.

Variahle Condenser Development,

An interesting new variable condenser has
been placed on the market by the Cardwell
Company, of U.S.A. which, although
retaining the semi-circular shape of vanes,
nevertheless gives straight-line-frequency
tuning. The secret lies in the manner in
which the plates are tapered in thickness;
so that as the plates rotate they dovetait
more closely or less closely owing to the
varying thickness of both the fixed and
moving vanes. In other words, the manner
of variation required for the straight-line-
frequency feature is obtained by variation
of thickness instead of by variation of
contour.

An Automatic Set Control. :

A clock, known by the name of *“ Radio-o-
‘Larm,” has been designed for the purpose
of switching on and off a wireless receiver
at specified times. . The clock is connected
to the wireless set in such a way that it
makes and breaks the filament circuit and
the H.T. circuits as required. . One advantage

is that therc is little possibility of the set
"being left on all night by mistake.

Listeninz Through Bones.

It is well known that people ordinarily
deaf may sometimes be able to hear by
means of sound vibrations transmitted ;
through the teeth, for example, to the bones
of the head.

Since the advent of wireless, owing to
so many people who had difficulty in
hearing having derived great satisfaction
from listening to broadcast programmes by
means of headphones, a good deal of research

bearings in that direction. He has found
that a hot mixture of iron and an alkali
metallic oxide such as potassium oxide will
give off a continuous stream of ions. *~ For
example, a fused mixture of iron oxide with
about 1 per cent of potassium oxide may be
used.

This mixture will give off sonie ions, but
the jonic emission is very considerably
increased if the oxide be reduced by means
of hydrogen, so that the iron -oxide, or at
any rate part of it, is converted into metallic
iron, and possibly some of the potassium
oxide may be converted into metallic
potassium.

A mixture of iron and caesium will yield
a stream of caesium ions.

A wireless valve known as the “ sodion ”
tube, which depends upon the electronic
emission from an alkali metal, is already on
the market, and therefore it is not fantastic
to suppose that the new discoveries by
Doctor Kunsman may have immediate
applications to’'wireless purposes.

6pposite Polarity.

It is interesting to note that if a valve
were employed which depended upon ions

<2

-
ke -
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along these lines has been instituted, and
many important helpful devices for the
deaf or partially deaf have been produced.
One of the latest of these, and one which
depends upon a very interesting principle,
has been produced by Professor Robert H.
Gault, of U.S.A. He has found that certain
parts of the body, in particular a portion of
the palm of the hand, are very sensitive to
sound vibrations, and by means of a
specially-designed telephone receiver, which

is adapted to be held in the hand in contact_

svith the sensitive area, deaf people are
enabled to receive broadcast programmes
and any other messages telephonically
transmitted with remarkable facility.

An Important Discovery.

_ Doctor Kunsman, a well-known scientist,
has recently made an important discovery
which, although not applied by him to
wireless, may nevertheless have important

One of the transmitting parels at W J 2, which can now handle the super-power of 50 kilowatts.

for the transmission of the thermionie
current instead of upon electrons, .some
curious alterations in the modus operandi
would be incurred.

In the first place, the ion weighs enor-
mously more, usually some thousands of.
times more, than the electron and the
consequent lag in the response of the
valve would be much greater, although
whether it would be sufficiently great to

- introduce any practical difficulties would

depend upon various circumstances.

Another point is that assuming the ions
to be positive ions (as they would be in the

.cage mentioned above) the ionic stream

would be of the opposite polarity to that in
the present-day valves.

Many other interesting points, and some
important possibilities, are raised by this
riew discovery. ¢

(Continued on page 1433.)
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ARE amplifiers relics of unit-set days ?
That is a question that is not quite
so easy to answer as might at first

be thought. For quite a long time the
unit set was extremely popular; perhaps
the multiplicity of inter-connections occa-
sioned by the system had its appeal, but
more probably the uncertain, albeit rapid
growth of broadcasting stations had a great
deal to do with it. In those earlier days,
when British and Continental stations were,
in a manner of speaking, springing up over-
night, it was decidedly comforting to know
that one had a set that could be added to at a
moment’s. notice ; a set, in fact, that could,
to some extent, ‘ march with the times.”

Two Main Alternatives.

I can well remember the days when
amateurs commenced with modest “ detector
units ” and subsequently added amplifier

*00—0—0*00000-&00 o-o““*

By G. V. DOWDING, Grad.I1.EE. ¢
i (Technical Editor) :
Kooo -

Ottt S

required for rendering previously * unre-
ceivable ”’ stations audible, is it better to
add an amplifier or scrap the existing set
and build another and more pewerful
receiver ? There is a third alternagive, but
T will deal with that later.

There are quite a number of factors to
be considered before one can come to a
definite conclusion, and they are all the
more difficult to deal with inasmuch as
both requirements and circumstances vary
to an enormous degree.

Let me first of all take the case of a
listener who has had very satisfactory
telephone reception with a erystal sct

The Und Mulli- Valve
2 "l
esterday,

ool -
=

TS
7%e neaft -

lulli=Yalve of
“Today”

and who ultimately
desires to operate a
loud speaker. A one-
valve low - frequency
amplifier will not pro-
duce sufficient volume
in the majority of
cases; two valves will
almost invariably be
required even for a
mediun - sized loud
speaker. A crystal set
coupled to a two-valve
amplifier will give ex-
cellent results, but so

| will a two-valve set.
SER N7 |R. 550

These two types of receivers almost form * milestones " in the progress of

broadcasting reception.

units until an average receiver resembled
a miniature goods train running across
s large table or bench, because those days
are situated but a year or two back in
the calendar. Eventually most of those
amateurs scrapped their unit sets and built
nice compact multi-valve sets. Obviously
they did not find externally added ampli-
fying stages worth while. Aufre jours, autre
meeurs ! But nevertheless the permanent
addition of an amplifier in the form of a self-
contained unit to a receiver is undoubtedly
a method reminiscent of unit-set days.

The whole problem resolves itself into
this. Granted that the need of amplifi-
cation beyond that already existing in a
set is necessary, whether it be for the pur-
pose of increasing the strength of signals
from an existing station, or whether it is

An amplifier requires
batteries and will take
up as much room and
cost as much to run as a two-valve receiver.
Additionally to this, there is the erystal set
to occupy space and require adjustment.

On the other hand, the cryutal set-cum-
amplifier will deliver (sometimes almost
inappreciably, it must be interpolated)

hWhile]

purer quality of reproduction, but a two-
valve set (det., L.F. with reaction) will have
a far greater range of reception when tele-
phone receivers are used, and thus might
permit headphone reception from one or
two other stations. Not that this latter
may ever be regarded as a desirability in
itself, but nevertheless the capability to do -
greater things is there. Owners of * Rolls-
Daimlers ”* very seldom “ go the limit,” but
it is gratifying to_the majority of most of us
humans to have that “ could-if-we-wanted-
to” feeling.

Further, crystals are inherently unstable
devices; a valve set once adjusted will
‘“deliver the goods™ until its batteries
begin to run down and scldom requires
‘ inter-concert ”’ readjustment. Still further,
the cost of a two-valve set is no greater
than that of a two-valve amplifier.

An Amplifier’s Adaptability.
The balance would therefore, so far,

‘appear to be against the amplifier and in

favour of the two-valve set and the scrap-
ping of the crystal receiver, but there is just
one other point to take into consideration.
An amplifier is almost “automatic” in
operation, but a valve set requires careful
“tuning ™ if it is to give successful results.
“ Tuning-in ’ becomes quite a different
business and, at first, it will be like starting
all over again, but with a more complicated
and peculiarly behaving instrument than a
crystal set.

Finally, it must not bo thought that I
have forgotten to take into account the
adaptability of an amplifier. To use such
an additional piece of apparatus, it might
be pointed out, is the better course becanse
when mnot required it can be disconnected
and placed on one side. Personally, I do
not admit that this comes into the argument
at all, because if the amplification should
at periods not be desired, how much easier

{Continued on wexl page.)

‘

Phis is a very neat unit set and has distinctly pleasing **lines,” It was constructed by Mr, W, T,
Baddeley, 34, Railway Walk, Birkdale, Southport, Lancs.
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4 (Continued from previous page.)
e e SE S

it would be to have it in the set and cut it
out by means of a switch than to have to
disconnect an amplifying unit.
Economically minded people should re-
member the claims of the dual amplification
receiver in which a valve is made to do
almost double work. Whatever disadvan-
tages such “ reflex ” receivers possess, the
fact remains that they permit the combina-
tion of a crystal and valve to be made that
results in moderate loud -speaker signals
within 10 or so miles from a broadcasting
station, and this is more than a crystal set
and a one-valve L.F. amplifying unit will do.

The Use of Switches.

In the case of high-frequency amplifiers
many of the above points are applicable,
but additionally, such are seldom entirely
satisfactory in operation. Given a crystal
set of unfamiliar “innards” it i8 quite
even chances whether an H.F. amplifier
could be added with even moderats success.
Certainly it would be necessary intimately to
know the circuit employed in the crystal
set and arrange the amplifier accordingly.

Turning to the possessor of a valve set

+ desirous of increasing his range of reception
or the strength of existing signals, we have a
new set of circumstances to study. Above
all others stands out the fact that the
employment of another unit to carry out
this necessitates a number of additional
external leads. A purely wmsthetic reason
some might think, but I disagree. External
leads are, at their best, untidy, but further,
they are an element of danger. The careless
“ brushing ™ of one or other over a wrong
terminal or the accidental *short ™ which
can oceur in numerous ways, and two, three,
or more expensive valves are burnt out.

No; in the case of a valve set neat little
switches which enable any number of the
available valves to be brought into service
at will are greatly to be preferred to the use
of amplifiers. It is here, however, I wish
to mention the third sometimes possible
alternative referred to at the beginning of
the article. It consists of adding a stage of
amplification to the receiver internally. It
may spoil the “lines ” of an ordinary flat
panel set, but frequently it will be found
quite possible to accommodate an extra
valre with its necessary transformer
(shrouded) and filament resistance without
undue “ crowding.” Some receivers are
built on anything but generous lines in
regard to space, and with these it would be
quite out of the question, although ‘ crowd-
ing ” on the L.F. side is not the fearful bug-
bear it was now that we have scientifically
designed shrouded transformers. In fact,
two “ Eurekas ” can be mounted touching
each other without trouble ensuing from
that source.

A Different Proposition.

Anyway, it is a point the constructor
might do well to bear in mind when building
his two or three valve set, more especially

if he has, initially at any rate, decided on -

only one “L.F.”

Of course, we are up against a different
propositional together in the case of multi-
valve sets, and while no doubt the majority
of us would prefer a seven valve receiver

Popular Wireless and Wireless Review, February 20th, 19%6.

with switches controlling six, to a two-valve
set and two or three amplifiers, only a for-
tunate few can build or buy the former at
the commencement of their wireless lives.
Further, the scrapping of a nice two or three
valve set and the building of a four or
five valve set might be an undertaking
regarded by many as not worth its un-
doubted advantages against the compara-
tively simple task of building an amplifier.

Obvious though it may be, a very im-
portant point to consider is that a multi-
valve set with all its circuits arranged to
work together with optimum efficiency
will “invariably give better results than
detecting and amplifying units externally’
connected. Carefully built amplifiers: de-
signed for particular sets will give very

< creditable degrees of efficiency, but their

absolute success is always more or less
problematical, but, as I said before, circum-
stances vary, and hard and fast rules
are difficult to lay down.

To experimenters amplifiers are at all
times useful instruments to .possess, but
the broadcast constructor would do well to
consider carefully whether reconstruction
or addition is the better course to pursue.
Sentimental reasons may sometimes prevent
listeners from putting an excellent little set

course than that of “ adding an amplifier.”
Anyway, I trust all will pause just a mo-
ment to consider * pros and cons,” finan-
cially and otherwise. I have, strictly
speaking, been writing neither “for” nor
“against,” and I may have omitted to
mention most important individual factors,
50 I must not omit to conclude by repeating :
circumstances alter cases—especially those
that contain wireless components !

i The second - psize :
: winnerina“pP.w.” !
* competition held at :
: a recént exhibition. :

on the shelf, and per-
haps others may think
that they are getting
results impossible to |
duplicate. A few of | -
the latter may be}
right, but not many ;
doubtless  thousand?
will include them-
selves in that “few,”
so when loud-speaker
ambitions come, doubt-
less thousands will not A‘

consider any other
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HOW TO MAKE A CHEAP AND
ULTRA PLUG-IN COIL,

‘EFFICIENT *“P.W.”

A 3-valve set constructed by Mr. Ivan Thyden, 3, Apsley Terrace, Acton, W.3.

IR om0t

ks oo

THE following brief details for the eon-
struction of a plug-in * Ultra ” coil
may be of interest to home con-
structors. Obtain a cardboard or ebonite
former about 2% in. in diameter and 2 in.
long. Starting close to one end, wind on
60 turns of 30 gauge D.C.C. wire, taking
tappings at the twentieth and fortieth turns
to inside of former, leaving a space of about
4 in. between each section of winding for
terminal shanks, as shown in diagram.

The eoil plug is held in place by a strip of
celluloid or fibre about 1 in. wide, passing-
round the former and held in place by the
plug screws, the terminals at top passing
through the strip and former and fixed with
nuts on the inside. The tappings are
soldered to the terminal shanks. The finished
coil looks very neat, and is remarkably
rigid.

Should a stouter gauge wire be used, a
longer former will, of course, be necessary.,
The writer is using a coil of this description
with the “ P.W.” Ultra Reflex Receiver, as
described in “P.W.” No, 150, and it is
giving every satisfaction,

A
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A Precision-
) built rheostat
for less cost
than the crude
wire type.

OU will' appreciate the out-
standing superiority of the
Microstat the moment you handleit.

-

FILAMENT RESISTANCE

Note its rigid, sturdy construction, per-
fect fitting, silent action thread. No
wonder it gives you such infinite gradua-
tion of filament control and such silent.
working. ¢
Many sets.immediately improve in selec-
tivity when Microstats are substituted for
the old jumpy and noisy wire rheostats.
Don’t forget a Microstat as a Master-
- Rheostat, instead of a pull-push or tumbler
switch, will add a great many hours to
the life of your filaments.

No soldering, and; naturally, one-hole

fixing.
PRICE :

Insist on seeing the
Palent No. 21823 on
each Microstat.

N
N\ ﬂ%
N

lSee our Exhibits on Stand C58 1
| Bnhsh Industries Fair, White Clly_!

Your Dealer stocks Microstats. If any qiffi-
culty write direct to— -

W& <% BROS.
LTD.

Head Office :

13/14, GT. QUEEN STREET,

KINGSWAY, Ww.C.2

'Phone : 'Grams :
Gerrard 575--576. “ Zywateseng, Westcent.”

WORKS: LONDON AND BIRMINGHAM.

. This indenious
 spring . device
. entirely elimin~ -
. ates the danger
. of ‘' packing.’ !
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it will Hny.

to obtainparticularsfor building
this wonderful Radion 5-Valve
Neutrodyne Set. The new
Radion Book gives full con-
structional details of this and
three other unique and efficient
sets, a 1-Valve Set, a 2-Valve

cost you 6d.
Amplifier and a handsome celf-
contained Loud SpeakerReceiver.
Fullyillustrated with photographs

and diagrams, it should be in

the hands of every wireless
enthusiast. From your Dealer,

or 6d. post free from

American Hard Rubber Company (Britain) Ltd.

Head Office : 13a Forc Street, Depots: 120 Wellington Street, Glasgow.,

London, E.C. 2

116 Snow Hill, Birmingham.

Irish Agents: 8 Corporation St., Belfast.

RADION

the Panel with a Pedigree

Gilbert Ad 4653.
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buys all the
parts for the

famous One-
Valve Unidyne

ERE is the now famous Unidyne

—the high-tension-less éet.
Economical to run and safe to use,
for qua'ity of reproduction the
Unidyne stands supreme. It is
cheap to build too—the complete
Kit of parts, including coils
for London and Daventry,

The “P.W.”
66 /3 Another splendid “ P.W."

Set, particularly suited for
long-distance reception. You
can get the complete set of parts as speci-

= “1
rlf you decide to build onc of the escellent |
4 Sets described in this issue, it is not H

necessary to get the parts from several
| shops or manufacturers. You can get|
) them all from us ready to mount on the |
t panel—and if required the panel can also =
; be supplied ready drilled and engraved. 1
i Take advantage of this service to-day. 1

PETO -SCOTT Co. Ltd.

Head Office, Mail Order and Showrooms:

77,CITY RD.,LONDON, E.C.1

Continental parts

only costs a little over £3.
What is more, you are guaranteed
success if you use Pilot Service,
for we make it our business to see
that you get satisfaction. We have
a complete Service Department.for
this purpose which will examine and
rectify any Set made from Pilot parts.

cost
fied, from us, for £3 €5.3d. and build securc

in the knowledye that Peto-Scott’s will see

you through.

q] When complete set of parts are pur-
chased at the same time zs the panel a
Marconi Royalty of 12/6 per valve-
holder must be remitted with, order.

Neelluie s - =2 g S,

Branches—62, High Holborn, London,
W.C.1. Walihamastow : 320, Wood St.
Plymouth: 4, Bank of England Place.
Liverpoo! : 4, Manchestor Strect.

PILOT SERVICE ~ ENSURES SATISFACTION

P.8. 4688

700 SUPERB COLOURED PLATES

ﬂ[douz@ Book for

REN
e

" The complete ."-,‘
.~ work will contain nearly %,
3,000 ILLUSTRATIONS
including upwards of
700 sX&E COLOUR PLATES
reproduced from actual
photographs skilfully and

. the glowing hues of

. J 0
., Nature. o

{ SUPERB FOLDING
ART PLATE FREE!

A Superb Folding Art Plate of *“ The
Human Family »’ showing all the
Races of Mankind in their native
dress and including no fewer than
296 complete figures, will be pre-
sented to purchasers of LANDS &
PEOPLES. The complete plate
measures 17} inches by 18} inches,
is printed in full colours, and will
he given in two sections, the first
{ section with Part 1 and the second
with Part 2.

accurately coloured in
;

A COLOUR PAGEANT of the Lands
and Races of the World.

THB CHILDREN’S COLOUR BOOK OF LANDS & PEOPLES
is the most vivid, instructive and fascinating book ever
published. Never before has any boolk been produced which unlocks,
and flings so wide, the doors of the wofld. Never before has auny
book attempted to show so vividly the wonder and interest of life
.as it is to-day in every corner of the globe. LANDS & PEOPLES
is first and foremost a book of pictures—the 16 full-page COLOUR
plates which eack part will contain constitute an epoch in the
history of publishin%, Every one of these plates is a photograph
which has been skiliully coloured by an expert artist in the exact
colours of Nature, The letterpress will serve as a commentary on
this marvellous collection of photographic illustrations, and although
the articles have been written cxpressly for young people, it will be
found that their intcrest for parents and teachers has not been
diminished. No set geographical order will be followed. It has
been aimed to make the turning of its pages as nearly as possible
equivaent to a kind of zig-z4g tour round the world. Mr, Arthur
Mece—the Editor of the famous CHILDREN'’S ENCYCLOPEDIA —
bas written a fascinating introduction which appears in Part 1,

Children's Colour Book of

LANDSSPEOPLES

PART 1 Now on Sale. 15-/3% Buy « Copy TO-DAY !

L

A Work of absolutely |
Uurivalled Educational {
Value.

Fortnightly Parts

ls-/3"' per Pari.




Popular Wireless and Wireless Review, February 20th, 1926.

less now |

Watmel—the befler fixed condensers are now sold at
reduted prices, made possible by the great demand.
Wherever a fixed condenser is needed you should
specify Watmel and make sure of trouble-free results.
Mica sheets securely clamped between the plates
render it impossible for the capacity to vary.

wax whatsoever is used in their construction. One
hole fixing is” provided, and remember that every
Watmel is guaranteed to be correct within 5% of
its marked capacity.

NOTE THE NEW PRICES:
‘00005 t0 ‘002 . 2/~ Combined grid leak and

redaced from 2/6 condenser .. 2/6
-0025 o "006 2/6 reduced from 3/
reduced. from 3/6 Combined variable Grid
(Size "006 s the ideal condenser Leak and Ccndenser,
with choke & resistance coupling.) New Model .. 3/6
Other Watmel products worth buying:
Grid Leak (Black Knob) *s to 5 megohms .. .. 2/8
Anode Resistance (Red Knob) 50,000 to 100,000 ohms .. 3/8
THE

WIRELESS CO. LTD.,
332a, Goswell Rd., London. E.C.1.

Telephons ; 7990 Clerkenwell,

Lan:ashire and Cheshire Representalive:—Mr, J. B, Levee, 23,
Hartley Stredt, Levenshulme, Manchester.

They cost .
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4 a BUY g
] S 5]
2 2
5 BRITISH ©
o 7
2 GOODS:
E?J THE HT.C. “EMPIRE” %
g L.F. TRANSFORMER Price 7 6
%l POSTAGE 1d. @l
el MONTHS GUARANTEE and back if 2
% ﬂz dissatisfied. Guaranteed st:tnortlcr)?xcl’:sesySt::dard [D;J]
6l Ratios 4-1. [
§  WHY BUY A FOREIGNER? @
B?J If your dealer cannot supply send direct to the [[?]
[[g manufacturers. E?)
% Th.is. transformer ‘makes an %
2] efficient Choke when P.O. and %]
]l S.I. are short circuited between @l
% the terminals. P.L and S.0.are ]
@ then connections of .a choke [[g]]
6 of 2,000 ohms resistance. G
Dq Eril N [ﬁ
%J ifHE H.T.C. ELECTRICAL CO., LTD., B?]
@ 2, Boundaries Road, BALHAM, S.W.12. g
[[21] Telephone : BATTERSEA 374 Eg
Sisisisiisisisiaimsisisiaimiaisistsfaisiaiaiiisiatay sl e

GOODNEWS FOR CRYSTAL SETUSERS!

Send to-day for

THE NEW NON-VALVE MICROPHONE AMPLIFIER
Fransforms your Crystal Set into a Loud Speaker Set:

NO VALVES OR
ACCUMULATORS, &c.
The last word in Wireless achievement.

Full particulars FREE.

Sent complete and rcad for use.
T FREE 44/"

- «, Send to-day. New Free Wireless Lists.

Non-Valve Amplifier, Type B. 1bey will save you much time and money.
For everything Wireless at the right price:

LITTLEWOODS’ (Dept. P.W.), Church End Radio

Depot, FINCHLEY, LONDON, N.3. Tel.: Finchiey 3060.

I 2 000 ONLY e
A BEAUTIFUL LOUD
——— SPEAKER

ONE GUINEA ONLY

POST FREE.

'CAST SWAN NECK - Height 16”
SPUN FLARE - - Flare 10"
POLISHED BASE - Adjustable

Cash with Order. Delivery by Retwrn.

EBONITE PARTS SUPPLIES, § oNEToN st

y LONDON, E.C.1.
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111 oo~ POPULAR WIRELESS” ADVERTISEMENT RATES L

communicatfons re- :

specting advertising :

! must be made to the . WHOLE PAGE £40:0:0

Mintmum Space accepted

JUHN H |.".E SPECIAL POSITIONS BY
i ARRANGEMENT. NO SERIES

4, Ludgate Clrcus { DISCOUNTS. ALL ADVER-
London, E.C.4. | TISEMENT COPY SUBJECT
‘Phone No.: TO EDITORIAL APPROVAL.

CITY 7261 COPY AND BLOCKS MUST BE IN HAND AT i CITY 7261
) o s T, : LEAST 3 DAYS EARLIER TO ENSURE PROOFS.

QUARTER PAGE £10:0:0  : must temede to tro "
EIGHTH PAGE £5:0:0

- = half inch 15/-
Cover pages close for press JDHN H. I_"_E

7. -1, 3 LTD. :
1 fla)s prior to day of issue. i 4/ Uichmie Givcue '
Inside pages closc for press London, E C.4.
9 days prior to day of issue. ‘Phone No.:

Jore

OLE el HALF PAGE £20:0:0 SOLE
: ADVERT]S M Narrow Column Advts. (3 cols. to page) per inch 36/~ ADVEEEIL%S&ENT
@®
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EFESCA

yeneraiye
\ AERIAL

The Efesca Regener-
ative Aerial Tuner is
the natural develop-
ment of the extreme-
ly convenient series
of Efesca One-Hole
Fixing Tapped Coils.
It is a specially de-
signed form of Tap-
ped Acrial Coil incorporating Aerial
Reaction in a”self-contained unit.
Reaction is effected by means of a
rotor revolving in a separately
wound section of the Aerial Coil
thexcby effecting maximum and
uniform reaction over the whole

wave band covered by the coil.
Wave-length range 150 to 2,600
metres in conjunction with a -00035

Variable condenser in parallel.
Price, complete with Knob, Pointer
and Scale, 32/~

Other components in the Efesca Series
of One-Hole Fixing Tapped Coils are
the H.F. Transformer and Anode
Tuner (illustrated here), Aerial Tun=r
znd the H.F. Reactance Coil.

Write for Catalogue No. 559/2 de-
scribing  and  illustrating Efesca
‘ Components and Efescaphone Sels.

Ask your wireless Dealer or
Electrician to show you.

‘.IIIIL ‘|u||ll| | 1y Mive
A l"“ |

FALK STADELMANN &Ga Lr

Ash yourdealer
{orglvy rm or

write direct '83.93, FARRINGDON ROAD,
]:‘ALKSIADELMANN LONDON, E.C.1.
O.L1ID Also at Glasgow, Manchester & Birmingham.

&
]:ARRINGDON
3303[? LONDON.EC3
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The World’s best
Telephones

reduced in priceg

WE are pleased to be able to
announce a reduction in
prices of Ericsson SUPER
SENSITIVE TELEPHONES.

Chosen as standard by the Ad-
miralty in 1909 and the R.A.F. in
1917, and similarly adopted since
by millions of listeners.

Incomparable in tone, sensitivity
and workmanship.

- 0/-

120 ohms.
Ali Resistances | 2,000 ,,
l 4.000 .

At all good dealers.

Write for Lists treating on Receivers, crystal
and valve, comp ts, londs s, etc.

The British L.M. Ericsson Mfg. Co. Ltd.
67-73 Kingsway, London, W.C.2

SUPER SENSITIVE
TELEPHONES
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The Set designed and described by the ‘ P.W.” Technical Staff. The diagrams
for this circuit will be found on a Blue Print given away with this issue.

THIS receiver employs, as its title suggests,
two valves, one as a detector and the
other as an L.F. amplifier. This is

by far the most popular arrangement of
two valves. It is the ‘“first " loud-speaker

e ————
A view of the complete receiver.

circuit, the most straightforward and
economical broadcast set for the purpose.
Reflex sets using one valve in a dual
amplification capacity and certain “ stunt ”
one-valvers are capable of operating loud
speakers; but, nevertheless, for * house-
hold ” broadcasting reception or for stan-
dard experimental work the * Det.-L.F.”
more. than holds its own.

Easy to Make and Handle.

It has an excellent range of reception
using telephone receivers, and it will
operate a loud speaker comfortably up to
20 miles or so from the-local station under
average conditions. It will not work on a

frame aerial; a good indoor aerial or an,

outdoor aerial is necessary. =
It is as easy to handle as an ordinary
one-valve set.and almost as simple to
construct. A switch is provided so that
_ the L.F. valve can be cut out, the receiver
““then becoming an ordinary one-valve set
with reaction.

-

No complications of any sort are intro-
duced ; tuning is carried out in the usual
way with one variable condenser, while
reaction control is provided by means of
an ordinary coil-holder movement. Plug-
in coils are used, their sizes being in accord-
ance with the band of wave-lengths it is
desired to cover.

There are no peculiar pieces of apparatus
needed for this set ; all the components are
standard. It is not necessary to bind con-
structors down to particular makes. Ample
panel room is allowed, but, of course, it
may benecessary to diverge slightly from the
measurements given in
the accompanying
panel-drilling diagram
should other makes
than those used in
the original model he
employed.

The Components.

Let us run down the
list -of components as
they appear on the
blue print and deal
with them individually.
The ebonite panel used
was & "~ Radion,” and
a very nice piece of
material it formed,
being cut perfectly to
size and provided with
a glossy, leak-free sur-
face. It wasonly fin.
thick, not a 1} in,
although if the con-
structor purchases an
unbranded ebonite (he
is strongly advised not
to) he should choose
the thicker size. The
Radion panel costs
7s. 6d. The case was
supplied by the Caxton
people, and costs 5s.

Eight valve sockets, which are obtainable
anywhere from 1d. to 2d. each, can be used
instead of valve holders, and are just as
neat in appearance. The Polar cam-
vernier variable condenser, costing 11s. 6d.,
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is an excellent component and provides
smooth, easy tuning adjustments.

Drilling the Panel.

We used Goltone micrometer filament
rheostats, a speciality of Messrs. Ward &
Goldstone. They have resistances of 12
ohms and retail at 2s. 9d. each. The coil
holder, as many readers will recognise from
the photographs, is a Quality cam vernier,
a product of the Goswell Engineering Co.
It costs 9s. The L.F. transformer is an
R.I.—25s. The Lissen grid leak and con--
denser - costs 3s. 8d., the S.P.D.T.
switch 1s: 6d., and the ‘002 fixed condensers
(Dubilier) 3s. each.

Allowing 2s. 6d. for terminals, screws, ete.,
it will be seen that the cost of the complete
set without accessories is well under £4.
Cheaper components would bring the price
down considerably, but constructors who
seriously desirc to economise are advised
to do so carefully, avoiding suspicious
foreign or unbranded products as far as
possible.

The panel should be drilled in the first
instance for the terminals and valve sockets
only if other makes of components than
those specified are used, in order that any
slight modifications necessary can be made
in the other drilling. The L.F. transformer
oceupies an almost * dead central ” position
on the panel, and it is held in position by
countersinking screws and nuts.

Mounting the Components.

Four holes for carrying through the con-
nections to the coil holder arc required.
The variable condenser should be mounted
so that its moving vanes clear the trans-
former. Note when fixing the components
how their various terminals will be situated ;
it is often possible greatly to simplify wiring
or shorten the length of a lead by paying

This photograph will help the consiructor during the wiring,

heed to this simple point. Our photographs
will prove useful in this respect.
The switch requires just a little extra
care in order to align the contacts properly
(Continued on nex! page.)
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A DET., LF TWO-
VALVE SET.

(C’onlinued [rom previous page.)
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and get a smooth, even movement of the
“ knife ”’ between them, but it is not a task
that calls for expert mechanical skill.

Having mounted all the components, the
wiring can be tackled. The two -002 fixed
‘condensers and the grid leak and condenser
are held in position by their connections and
are not screwed down to the panel. The
method is perfectly efficient, and the result
will be quite satisfactory if square section
wire or that excellent conductor Glazite
is used.

The routes actually taken by the various
leads can be clearly seen in the photograph
of the back-of-panel wiring which accom-
panies this article, while the bluc print and
the list of point-to-point connections should
very materially assist the constructor in
this part of the work.

Concerning the Accessories.

It is to be hoped that builders of this
straightforward little set will not take
“short cuts” in the wiring and run leads
round and under terminal screws in order
to get the job done quickly. * Short cuts
of that nature do not prove good invest-
ments. Careful, solid soldering is the
method that makes for permanency and
freedom from trouble. ‘‘ Bad joints and
slipshod wiring are the worst of wireless
crimes—next to oscillating !

Transfers carefully affixed to the panel
complete the task, and the set is then
ready for nse,

Two * geleeral purpose ”’ valves can be
used. Sultil* 2-volt dull cmitters are
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LT U ORI T O T
POINT-TO-POINT CONNECTIONS

Aerial parallel terminal to fixed plates
of *0005 variable condenser, socket of
fixed coil holder, and one side of grid =
condenser and leak, the other side of =

which is taken to the grid soeket of the
first valve holder.

Aerial series terminal to moving plates
of variable condenser, earth terminal to
plug of fixed coil holder and L.T. negative, =
which s also connected to H.T. negative and = =
to one side of each rheostat.

The other side of each rheostat is cqn-
nected to one fllament socket of the =
corresponding valve holder, the remain-
ing filament socket of each valve holder =
being taken to L.T. positive.

Plate socket of first valve holder is
= connected by means of a flex lead to the
= socket of the moving coil holder, and the
—same material is employed to join the
= plug of moving coil holder to the centre
Econtact of the S.P.D.T. switch. Right-
= hand contact of switch to I.P. terminal o
, O.P. terminal to H.T.
positive, I'S. to grid socket of second
valve holder, 0.S. o L.T. negative.

Plate socket of second valve holder =
= to bottom ’phone terminal, left-hand con-
= tact of switch, and one side of -002 fixed =
= condenser. Top ’phone terminal and =
other side of condenser to H.T: positive.
A 002 fixed condenser is also con-
nected across the primary (O.P. and L.P.)
terminals of the L.F. transformer.

LTI TH T
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Ediswan P.V.6 D.E. Something between
650 and 80 volts H.T. will be required,

according to the valves used.
A high-resistance loud speaker should
employed with

g-

this set; 2,000 ohms

A

> -

%ok

2 WArY
oL NOLDER]

% 2"

l le:%_l?_

4}7 p:

FIXING SCREWS A3
PER TEMPLATE

;——@?- %

is about the minimum,
i telephone

into service the same
requirement applies.

Series aerial tuning
(see blue print re-
marks) is advised for
main station wave-
lengths, the 75-turn
coil being used in the
aerial position and 50
in the reaction. = For
relay stations on lower
wave-length these

LE rRANJFORNER oy e
FIXING SCREWS ,l\ ] positions can be
10" 3_{ A reversed.
) < Filament X u——!—S"z' il
X I’ Kheosts! \}‘\\5497 g Tuning.
5% 1 Parallel tuning is
L y,|| necessary for 5 X X,
Va ” ! rty || with a 150 or 200 turn
l 2 k—2° coil for the aerial and
< 35" ¥ =1l a 150 for the reaction.
5'6 . L .. If a 150 and 200 are
] l 1’4 - purchased, cither the
- . one or the other is
5 48 —1—"_9 { bound to be O.K. for
| l &1 the aerial; the re-
- v ' JI  maining coil will serve
: - for reaction, as the
/@ne/ld/ou/'/ﬂe,éc/or&lf—}_ oo value of this is by
: : = SERNC [P b95 no means critical and

T and if
receivers are brought -

can generally .be varied within fairly wide
limits.

Wave-length tuning is carcied out by the
variable condenser although different de-
grees of reaction couplmg will cause slight
readjustments to be neccssary. It should
not be forgotten that maximum reaction
occurs when the coils are close together, so.
in order to avoid unduc oscillation it is
advisable to start with as wide a separation
as possible, gradually bringing the coils
together and "gently manipulating the
variable condenser until the desired results
are obtained. The slightest sign of rough-
ness in speech or music, or a hogow rushing
sound, denotes oscxllatlon, and the cotls
must be more widely separated again,
otherwise serious interference with ofher
listeners will be caused.

Built carefully and handled carefully, this
2-valve set will give every satisfaction in
the way of both reception quality and
reliability.

i

TESTING THE EARTH
I CONNECTION.

(By a Correspondent.)

> oo

*“0 Db o e e e D ]

lT sometimes happens that there is a
doubt as to which is the best earth

connection, where the listener has a
choice between, say, a long wite to an outside
earth, a short wire to a small water-pipe,
and a longer wire to the main water-pipe.
Here is a test which will decide which of the
three is affording the best contact with the
earth,

All that is necessary is an old dry-cell and
an ordinary flash-lamp. Choose an old cell
that lights the lamp faintly, and then con-
nect up as follows. One side of the lamp
is joined to the earth-lead under test, the
other side of the lamp to one side of the
cell, and the other side of the cell to a
temporary earth connection.

Best Contact.

This temporary earth connection should
be as good as it can possibly be, a very good
method being to use three or four wires in
parallel, or the long flex leads of the loud
speaker. Any wire or wires will do pro-
vided the resistance is low, and they should
for the purposes of test be connected to an
irreproachable ““ earth.” (This might be,
for instance, a connection to the main
water-tap, which, perhaps, can be rcached
temporarily, but not as a regular thing.)

Connect up as above, and send a current
from the dry-cell along the temporary earth-
lead, and back to the flash-lamp through
the soil. To light the lamp it will have to
pass down the temporary connection to the
good earth, and from the soil to the earth-
plate, water-pipe, or other buried con-
nection, and ‘up through the - carth-lead
under test.

The briglttness with which the lamp glows
will show whether there is a good contact
between the soil and the earth-lead, and if
several leads are compared in this way it is
easy to tell from the lamp which one is
making the best-contact with the soil

-
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EDISWAN VALVES ARE ENTIRELY BRITISH MADE.

THE PERFECT PAIR~-

"ullmmnmmu "

USE them fogether. It is the only way to get the real

Ediswan quality of reproduction.  Individually
Ediswan walves are always better—very robust; very
long in life; veryreliable in service. But it is in co-
operation that Ediswan valves give the most remarkable
resuls.  You can test this on your own set.

i ARDE. ; The following table indicates the combinations
Ediswan RDE. is_made to of Ediswan valves that give the bcls.( reau!;:'.‘—lf

function either as a H.F. amplifier piadr1 -
or detector (red line), or as a LF. Z‘l‘;f"‘"t- -B,,mé,,"y.,u,_ P;u;e/rs.
amplifier (gree_n llng). P.V6.DE. is ARDE ] j e
specially .de51gne.d for use when ‘AR 06 3 PV8
ARDE.is used in the preliminary  Wip these graups and Ediswan #.T. and LT.

stages. Accumulators the idedl i5 attained.

THE EDISON SWAN ELECTRIC CO, LTD,,
123.5, QUEEN VICTORIA STREET, LONDON, E.CA4.

JISWAN VALVES

% The PIONEER
VALVE

ED

162-98,
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BRITISH MADE, Using Only BRITISH MATERIALS.

Another “Lotus

@
Triumph!
THE delicacy of your Valve filaments are

subject to microphonic elements from
numerous sources. The LOTUS Buoyancy
Valve Holder has been specially designed and
constructed to counteract and dissipate these
disturbances, and will, by its onginal and
unique spring construction, absorb any" shock,
protect your valves and eliminate all micro-
phonic noises.

SUPERSONIC HETERODYNE RECEIVER
(British Patent No. 143583).

NOTE.—TWO COXTROLS ONLY. With each set iz supplicd a chart showing

the settings for both controls for all chief

EIVES any BRITISH, broadcasting statfons, and all receivers

CO‘ITIV INTAL and _ Princinal arc ecalibrated to reccive such stations by
ERICAN STATIONS at will, thesc settings, on a frame aerial using

not by accident. British standavd Dull Emitter Valves, at
loud-speaker strength, and guaranteed to
250 to 3,000 metres. cut out any unwanted statlon entirely.

g VALVE SET, Price 2:2;2 Plus Royalties.
DEMONSTRATIONS WILLINGLY GIVEN AT ANY TIME.

LIBERTY
SUPERSONIC UNITS “mai!”

TOP VIEW.

Valve sockets and springs are locked together
by a mechanical process, making a definite and
permanent connection. Bakelite mouldings,
nickel silver springs and- phosphor bronze valve
sockets. Nickel plated.

Comprising four fintermediate matched transformners, filter, long and shorg
warve oscillators and balancing device, enabling ail statlons from 250/ 3020
metres to be received.
Each transformer matched to | Ensures ultra selectivily
half a turn, also secondary wind- | Delivers maxlmum signal strength to
ings of the ‘fiiter. detector valve.
Afr cored transformers and filter, no {iron
Full description and illustrated | being used,, thus the sharpest uniform
lm let on request. cak at supc:soxle frequency is obtained
OTE.—Knobs controlling mechanicalibalancing device which enables the con-
structor to select his supersonic freaaency peak and to match each individual stage
to a frejuency not merely a number of inductive turns. Any variations of
valve caxacltlu can be accurately rectified.
matched intermediate transformers, 1 filter, 1 long wave oscillator
750/3000 metres, 1 short twave oseillator, 250/800 metres, includirg
mechanical bnlnnclng devices. Also blue print, and wiring diagram showing
all other accessories required and their positions. £5 Set Combplete.

| Sole Manufactarers :— Bennett St., Chiswick,London, W.4,

The Radi-Arc Electrical Co. Ltd, 7o, Chineicr 1634 « Gerrara 1706,

UNDERSICE SHOWING SPRINGS,

‘“Leave the Catswhisker Alone.’’
(11 99
The | OTUS THE “KLIP-ON
PERMANENT DETECTOR
Buoyancy dun 7 ,,,,} (Prov. Pat.)
VALVE HOLDER o
Anti-Microphonic
-~ Designed and made by the manu]acluur of the | . L
! LOTUS VERNIER COIL HOLDER and L
, obtainable from a.II relioble Radio Decalers. PUSH IT ONI T;_IA T’S ALL 1
I Garnett, Whiteley & Co., Ltd., All metal parts, including Phosphor Bronze 2 6
1l “LOTU3* Works, Broadzreen Rd., LIVERPOOL Springs, Silver Plated. Each /
] . | Fram all Dealers or direct from
II | PARTRIBGES LTD., 140, Northwood St., Blrmmgham.
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~ ACrystel &
e 2 L‘F"Req;e_“ver

The Set designed, described and constructed by the ‘‘ P.W.”” Technical Staff.
The diagrams for this set are on a Blue Print given away with this issue,

A CRYSTAL detector, followed by two
L.F. amplifying valves with the usual
refinements of grid bias, ete., is pro-
bably the most satisfactory of all arrange-
ments for local loud-speaker work. Such a
receiver will have but the range of a crystal
set for L.F. valves are used for magnifying
existing signals. A crystal detector is,

The switches and other controls are perfectly
accessible, as this photograph shows.

however, greatly to be preferred to a valve
detector from a reproduction point of view.
The words * crystal clear” have a wealth
of meaning in wireless, for a crystal detector
rectifies without distorting. An ordinary
detector valye operating with a grid leak
and condenser introduces distortion—not
always very appreciably, but, at its best, it
is liable to make the * modulations ” a little
tattered at the edges as it were.

Range of Reception.

Therefore, the combination of a crystal
with efficiently arranged L.F. amplifying
valves is an ideal one from a music-lover’s
point of view. From a * household * point

of view it has its distinct advantages, too, .

for it does not introduce reaction and all
its complications, while anyone who can
operate a simple crystal set can handle such
e receiver, for the valves brought in for L.F.
magnifying purposes do not introduce
further tuning controls. Having tuned in.
the “ crystal set » part, the batteries having
previously been connected, all that it is

‘little

crystal set in use,

necessary to do is to ““light the valves”
and all is ready for concert reception.

The receiver can be used for any of the
broadcasting stations that are within its
range of reception. 5 XX will “ come in”
up to a distance of between 60 and 100 miles,
main stations up to about 20 miles, and
relay up to somewhere around four and five.
These are conservative estimates, of course,
and can often be greatly exceeded under
good conditions.

Useful Switching.

An outdoor acrial or a very good indoor
aerial -is necessary. We have shown that
the set is easy to handle, now we must
answer the further question that all con-
structors will ask : Is it difficult to build ?
Are there any critical factors that would
render failure probable in the case of ftha
inexpert assembler of wireless receivers ?
The answer in each case is in the negative:
Providing that good components are used
and that the few neccssary constructional
and wiring instructions are carefully fol-
lowed, the constructor cannot go wrong.
The information given on the blue print
and indicated by the
photographs is
almost sufficient to
eonvey everything
necessary, and very
amplification
will be required in
this article.

To conclude these
opening remarks it
might be as well to
summarise the capa-
bilities of this crystal
and two L.F. receiver
by stating that if
the constructor has
previously had a

this erystal and 2
L.F. should do every-
thing comfortably on
a loud speaker that
the crystal set was
able to do on
’phones.

It will be seen

-yariable condenser, 7 12s. ;.

1 leaks_ E3)

A view of the wiring and urder-pranel lay-out.
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from the photographs that two switches
are provided. These enable the receiver
to be used with either one or two L.F.
amplifying valves or without the valves
at all. © In this latter case, telephone re-
ceivers must be connected to the two
terminals marked “’phones,” although
it 'is unnecessary to ‘disconnect the loud
speaker or the batteries. Besides forming
a useful stand-by enabling the owner to
use the receiver as a crystal sev in the

event of battery trouble, it alto proves

very useful when tuning-in. The receiver
can be adjusted as a erystal set and best
results obtained in the way of wave-
length tuning and crystal adjustment, and
the. valves switched on afterwards.

Component Details,

The following components were used in
the original model, although slight diver-
sions in favour of other high-class com-
ponents or materials will not matter.
“ Radion” {panel, % in. thick, 9s. 2d.;
Caxton case, 7s. 6d. ; Lamplugh -06005 mfd.
oltone L.F.
transformer, 17s. 6d.; ‘ Eureka” Baby
Grand L.F. transformer, 15s. ; two Lissen-
stat Major filament resistances, 15s.;
“ Efesca ” crystal detector, 4s. 6d. ; Watmel
003 mfd. fixed condenser, 2s. 6d.; Lissen
‘001 mfd. fixed condenser, 2s. 6d.; Lissen
002 mfd. fixed condenser, 2s. 6d. The cost
of the complete set being well under £5.

A diagram accompanies this article
showing the exact measurements for panel
drilling as applied to the above-mentioned
components. Wire-wound filament rheostats
can be used instead of the rather expensive
Lissenstat Majors, although these latter give
beautifully fine control. ]

The Radion panel, if such is used—and
by the way, it can be thoroughly recom-
mended as an excellent piece of material—
should be handled gently during the drilling
in order to preserve its nice glossy, leak-
free surface. .

Pencil lines should not be used for
marking out as they are liable to form
difficult to remove. Light

scratches with a sharp instrument on the
_back of the panel should be made—not lines
right across, but small crosses to mark
centres. “Metal working drills must be used
and a reamer for enlarging holes if necessary.
(Continued on next page.)
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A CRYSTAL & 2 LF. }
RECEIVER. §

(Continued from previous page.)
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"The terminal holes should be tapped, if
-possible, and the terminals screwed tightly in
for such an operation makes for real
permanency. The transformers are mounted
by means of countersinking screws and nuts.
Two will be quite enough 1n the case of the
 Goltone,” and these should be arranged
diagonally one on each side of transformer.

The fixed condensers are not mounted on
the panel itself, they are fixed in position
by their own connections; a method that
is perfectly efficient if stout wire is used
and, by the way, we recommend square
section tinned copper. This is sold in
lengths at about 2d. each and can be
obtained at any wireless store.

The Two Switches.

If the single way coil holder has no fixing
holes provided two must be tapped in it,
but if the constructor has no knowledge of
“this sort of work or no taps to carry it out
with he must ascertain beforehand that the
coil holder he purchases can be readily
mounted.

The two switches both double throw, but
one a single and the other a double pole,
require careful mounting, but generally they
are supplied with paper drilling templates
which renders the task quite simple.

Valve holders can be employed if desired
instead of separate valve sockets. Drilling
for these latter require carc if perfect
centring is. to obtain. Constructors are
recommended to refer to the feature, * For
the Constructor,” in the *Radiotorial”
columns. Here every tveek is given informa-
tion of a vital nature. No. 1 of the series,
for instance, provided valve socket drilling
templates of exact size. The wholc series,
probably eight " in number (it is not
definitely fixed yet but will not be more)
will be repeated as soon as the coucluding
number has appearcd.

The wiring is perfectly straightforward.
With the assistance of the bluesprint
diagrams, the photograph, and; the list of
point-to-point connections which accom-
panies this article, no difficulties should arise
that cannot easily be dealt with cven by the
veriest tyro. Soldering is distinctly to be
advised, but must be carefully accomplished.
“ Dry joints " arising from careless soldering
cause trouble difficult to trace.

Final Details.

The connections to the transformers can
be made with neat loops in the ends of the
leads with round-nosed plicrs. The two
leads to the coil holder should be carried
through holes drilled in the panel for the
purpose. The cleaning up of the panel to
remove dust and traces of Fluxite is the
last operation with the exception of fixing
transfers on the front of the panel.

It will be noticed that two pairs of
telephone terminals are prowded—-one pair
we have styled ““loud speaker.” To these
latter it is necessary to connect cither
loud speaker or telephones when the valves
are used, the other pair being for the crystil
only position of the switches. Either erystal
alone or crystal and onc L.F. valve or
crystal and 2 L.F. valves can thus be used.

The grid bias is used for the second L.F,
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FOINT-TO-POINT CONNECTIONS.

Aerial parallel terminal to fixed plates =
of variahle condenser, {0 one side of erystal =
detector, and to plug of aerial coil holder. =

Aerial series terminal to moving plates =
of variable condenser. Earth terminal to =
socket of aerial coil holder and to right- =
hand centre contact of the D.P,D.T.
switeh., The two bottom contacts of- thi
= switch are taken to the two terminals at
= the bottom of the panel ° Phones for
= Crystal.”” The top contacts of the same
= switch are taken to the primary (O.P. =
and I.P.) terminals of the first L.F
transformer, aeross which-a -002 fixed
condenser is connected. The left-hand
centre contact ef the switch is jcined to
the other side of crystal detector,

1.S. terminal of the first L.F. trans-
former is connected to the grid socket of
the first valve holder, and 0.S. to L.T.
negative, which also joins grid hias
positive, H.T. negative, and one side of
each rheostat.

The other side of each rheostat is jeined
to one filament socket of the corre-
sponding valve holder.

The remaining filament sockets are
joined together and to L.T. positive.

Plate socket of first valve holder to
centre contact of S.P.D.T. switch. Top
= contact of S.P.D.T. switch to I.P. (or O.P.)
= of second L.F. trafisformer ; other side
= of transformer primary to H.T. positive.
I.S. to grid socket of second valve holder,
0.S. to grid bhias negative.

Plate socket of second valve holder to
bottom “phones’’ terminal, bottom contact
of S.P.D.T. switch, and to one side of
*002 fixed condenser. Cther side of con-
denser and top * phones® terminal to
H.T. positive.

A 001 fixed condenser is connecied
across the primary (0.P. and ILP)
= terminals of .the second L.F. transformer.

Iy
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valve and will need to be something betwcen
3 and 9 volts. Special tapped batteries are
sold for the purpose. Between 60 and 72 or
so volts H.T. will be required and it is
recommended that the second valve should
be of the small power type such as the
D.E.6 or P.V.6 D.E. (two volts), or B.4
(six volts). -Any general purpose erspeeial
L.F. valve can be used in the first position
such as the A.R.D.E, (green line), or Osram
D.E. 2 LF. Two of either of these two-
volt types or two B.4’s give good results.

A 200-turn coil (parallel tuning, see blue
print) will be required for 5 X X, and a
75 (series tuning) for main stations.

Separate H.T. Moiification.

Tuning is accomplished merely by rotat-
ing the condenser dial until the best position
is ascertained. The Efesca detector needs
little adjustment—other types of erystal
detectors can of coursc be used. The
adjustments of H.T. and grid bias voltages
are not critical, and will be found more to
effect quality of signals than volume,
although, of course, optimum volume com-
bined with clarity is the result of carefully
varying these adjustments.

If ¢rid bias is not used the two terminals
arranged for introducing it should be con-
nected together by means of a short length
of wire.

A refinement the more advanced con-
structor may desire to introduce is separate
H.T. to the last valve. It is not difficult:
The connection from the top loud-speaker
terminal to H.T. plus should be broken.
The disconnected loud-speaker terminal can-
then hbe connected to another terminal
mounted in any convenient position on the
panel. This terminal will then serve as an
additional H.T. plus and can be taken to

Swnusmn e higher voltage tappings in the H.T. battery.
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Get more out
of your Set

|

Geared Vernier

COIL HOLDER

Side Plates,
Coil Blacks
and Knob,
made in

Artistie

Bakelite
Mouldings

You have experienced that annoying
and irritating fading away of volume
after tuning your coils. This is due
to the moving block falling. The
Lotus Moving Block CANNOT FALL.
The Vernier movement comprises
three sets of enclosed precision
machine-cut gears, and reduces
the speed of the moving coil
block by eight times.

Has the Largest Sale
of any type of Vernier
Coil Holder

There are Two Types of Lotus
Coil Holders :

For Outside Panel Mounting:

Two-way, 7/-; Three-way, 10/6

For Inside Baseboard Mounting
with 6 in. handle:

Two-way, 8/-; Three-way, 12/6

From all fir;t-class Radio Dealers

GARNETT, WHITELEY & Co., Ltd.,
BROADGREEN RD., LIVERPCOL
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“COSMO
SLOW MOTION

7Ep CONDENSER

" with its ratio of 10 to | makes it
possible to dispense entirely with the
customary vernier and its attendant
losses.  Particular stations can be
logged. Backlash is avoided not
temporarily but permanently and
movement is smooth, permitting fine
adjustment. This model can also be
arranged for remote control, as shown
in the illustration below. Also supplied
without slow motion feature when the
condenser is one-hole fixed. Both
models are constructed to eliminate
hand capacity, for low loss, and to give
a compensated square law effect. Cone

bearings of hardened steel ensure
constant calibration and a pigtail

connection gives permanent
positive contact.

Metro-Vick Supplies Ltd.
4, Central Buildings, S.W.}

Ordinary. ‘Slow Motion.
00025 mfd. 0005 mfd. 00025 mifd. "0C0S nfd.

15/- 17/6 19/)- 21/6

ADJUSTABLE _\,
CONE BEARINGS
OF HARDENED

N e

X
™ 3
)
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Traders and manufacturers are invited to submit wu'eless sets and component parls to the

“P.W.” Technical Dept. for test.

All tests are carried out with strict impartiality in the

“P.W,” Test Room under the supervision of the Technical Editor, and the general reader
is asked to note that this weekly article is also intended to provide a reliable and unbiased
guide as to what to buy and what to avoid.—EDITOR.

A COIL holder of refreshingly original
design has been sent in for examina-

tion by the London Electric Stores,
Ltd., 9, St. Martin’s Street, London, W.C.2.
The coils are mounted side by side, the
moving block operating through an angle of
90°. The reaction coil, if the holder is S used
in the conventional way, falls right out of
coupling. The movement is “ vernier”
throughout, and. is smooth and free from
“ backlash.” The positive screw motion
prevents the coil moving independently of
the control knob whatever the size and
weight of the former.

The L.E.S. coil holder can be mounted
directly behind or above a panel, or used
for baseboard work in the American style,
although, in this last case, an extension
handle is necessary. The coil holder costs
0s., and the extension handle 9d. It is a

well-designed, nicely finished component,
and can be thoroughly recommended.
* 4 *

Messrs. A. F. Bulgin & Co., of Cursitor
Street, London, E.C.4, have sent us for
1nspect10n one of their Decko /* Dialites.”
It is a neat, nickel-plated fitting which,
designed to take a pea-lamp bulb, can be
mounted on a panel by means of ‘one-hole
drilling. It provides sufficient -illumination
for a 20-in. panel, and is, of course, con-
nected inside the set to the existing L.T.
supply. The price is 2s. 6d. We consider a
slight reduction could be made, and would
increase the ;;opu]arity of the little article.

Messrs. Alfred Graham & Co. inform us
that Mr. William Blogg, until recently the
sales manager of the Sterling Telephone
and Electric Co., Ltd., has joined them,

and will shortly leave this country on a
business tour in the East and Australasia,
where, we are glad to hear, Amplion business
is extensively developing.

* *

Cleartron Radio Limited, makers of the
now well-known range of American designed
wireless valves, have requested us to point
out that their entire staff of workers,
technical skilled and unskilled, is British
throughout. 'While the important line of
American machinery and appliances was
installed under the direction of an expert
from the New York plant, the running of
the British works was 1mmedmte]v there-
after turned over to ,
the British _staff,
which has been ex- ¢
clusively employed
since the Birmingham
factory was opened.

*

Messr< Autoveyors
famous “Three 1
Electrode” :
variable con-
denser is now
available in a
final and per-
fected form.
It is being
manufactured
and sold under licence
by the well-known con-
denser people, Messrs.
Radio Devices,
Newdigate Street,
Nottingham, under the
name of the Devicon

(Continued on page1424.)

A striking sbowcard
issued bg the Marconi-
phore Co,

ﬂlllllllllllllll“lIlllllllllIIMIII!IIIHINIIIllllllImIllmlllIIIll"IllllllIlllmlmlllllllllllllIllHllllllllllllllllllllll!lllll"lllIIIIIIIIIlllllllllllllllllllllllllIlllmllIlml“llIIlIlIINI!IlIIllIlHIIIIIIHIIIIlll"llllllllHMII

SPLEN DID
LOUD -SPEAKER

RESULTS
AT 30 MILES

READ THIS EXTRACT
OF RESULT OF
RADIO PRESS TEST

* With a very inefficient indoor
aerial we obtained full loud-
speaker strength, etc., and the
makers' claim, g eaker
results 30 miles, is weﬁ sub-
stantiated,”

T T e T T e e e T C G
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'EVERY HOME SHOULD POSSESS
THIS CHEAP AND EFFICIENT SET

THE EDISON BELL “GEM” 2- VALVE SET

PRICE £3:0:0

(Valves, Batleries and Marconi Licence extra.)

Manufactured by an ALL-BRITISH FIRM with over 30 YEARS’ REPUTATION FOR QUALITY.
J. E.' HOUGH, LTD., Edison Bell Works, LONDON, S.E. 15, and HUNTINGDON

SPE CIFICATION —
12x10x4” deep, highly polish-

ed base, fitted ebonite panel
and nickel-plated fttings.

A Grid Bias Battery is fitted
in panel which enables good
musical qualityto be obtained.

his set 1s supplied with Coils
suitable for 300-500 metres.
Coils for higher wave-lengths
can be supplied at extra cost.

This is a very efficient 2-Valve
Set and will give good Loud
Speaker results at 25 to 30
miles, it having one Detector
andone LowFrequencyStage.

HMCOOE>->0 MMIT IOT M= S
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— X g GOLTONE(,R,EGD)_. oeE——— voLUME

HIGH TENSION
BATTERY ELIMINATOR.

INTO ANY

SUPPLY.

Provides a_.morc
cffective,efficient,
and cheaper

The constant voltage results in greatly improved
reception both in volume and clarity, In ad-
dition the convenience of always having a
dependable High Tension supply is a most
important feature, i
A ‘wide range jfof intermediate tappings is
arranged.

Complete with Flexible Cord, Lampholder
Adapter, Polarity Indicator, and Cords for
connecting to Wireless Set,

Price £3:0:0

T P P P TrY g

of
SIMPLY PLUG SGUND!
covvenient — PERETY of TONE!

DIRECT These are the characteristics of the
CURRENT “ Goltone "’ Low Frequency Transformer
which make it the ‘‘ Popular > choice.
Remarkable amplification with absolute
freedom from noise and distortion. No
Transformer gives better results.

method of High Ratios 2 to 1 and 5 to 1.

Tension supply. Price 17/6.

s Firmly refuse inferior imitations.

“GOLTONE " Micrometer Regulating
COIL, HOLDERS.

Beautifully finished.
For Direct Carrent Supply only. Give that precision and refinement to the
receiving set so vital to maximum recep-
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Patent No. 4037/24.

THE BEST
of all
COIL

HOLDERS ¢

absolutely necessary.

\GOLTHN E u

A

No component requires more careful sclection than
the Condenser, and the utmost carc and precision is

‘. Goltone ’’ Condensers are doubly laboratory tested
before despatch. Supplied in all standard capacities.
rices from 1,3 each.

“GOLTONE”
CONDENSERS

P

make and refuse substitutes.

Of inderest to all, our 4o-page Radio Catalogue, tion and selectivity. Insist on “ Goltone
i free on request.  Dealers should enclose Busi- : T . . s
: ness Card for Trade Terms. d No. R13a/40. TWO-COIL TYPE, Price 7 Y

i ““ Qoltone ™ Products are stocked by the lcading
: Radio Stores. Wrile direct if unoblainable. :

No. Ri3a/41. THREE-COIL TYPE, 10,6
No. R13a/42. TWO-COIL PANEL
Mounting Type, single hole fitting, 6/-

Goldsiona
.:g,s MANCHESTER 2D

Ancvening witha
Remarhable NewCircuj

Although hundreds of wireless enthusiasts have responded
to our advertisement which offered for sale the Ormsby
Long Range Selective Circuit, there are undoubtedly
many who are perhaps a little sceptical. To dispel all
doubts concerning the extraordinary performance of this
circuit, we give in illustrated form the results of an even-
ing’s actual test on 4 valves, inder normal conditions with
a 75 feet aerial 25 feet high,
eight miles from London.
This circuit is extremely selective
without Joss of volume and for
%"’Dgg’. purity of tone it is irreproachable.

500 MILES ON LOUD SPEAKER,

This circuit will give loud speaker
results 500 miles away and will

~maoe 1 CUT OUT THE LOCAL STATION.

UL I T

ROMR
speaker
resulta

*CARDIFF

on The Circuit Envelope contains 2 simple speaker

wiring charts, layout and template for

baseboard and valves, and full instruc-

tions for bulldh'lg. 2§gnd Postal Order
or 5

rerults

MADRID

epeaker speaker

results

results
Please state if for
3 or 4 valves, and
write name and

address clearly. e 2} / 2 /6
M. ORMSBY & CO.
28, PAGE ST., WESTMINSTER.

LONDON. Phone - Victoria 1987,
T T R T TR T T T TR
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00K TO THE AERIAL

CONNECTION

You may have a tip-
top aerial and a fine
set, vet if the lead-in
connection is faulty
the results will be
poor. The best way
to attach the lead-in
to the aerial is ta
twist the wires
thoroughly together
and solder with
FLUXITE.

EFFORT AND THE MAXIMUM

EFFICIENCY.

Ask your Ironmonger or Hardware Dealcr to show you the neat little

FLUXITE soLgenine

1t is perfectly simple to use, and
will last for years in constant use.
It contains a'special ‘ small space”
Soldering Iron with non-heating
metal handle, a pocket Blow-lamp.
FLUXITE, solder, etc., and full in-
structions. Price 7 /6. Write to us
should you be unable to obtain it.

FLUXITE

SIMPLIFIES SOLDERING

All Hardware and Ironmongery Stores sel
FLUXITE in tins, price 8d.,1/4. & 2/8.

Buy a Tin To-day

ANOTHER USE FOR FLUXITH

FLUXITE LTD. (Dept. 324,) West HardeningTools& Case Hardening
Lane, Works, Rotherhithe S.E.16. ASK FOR LEAFLET on imgrdved methods.
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!~ APPARATUS TESTED.
: (Continued fror;! page 1422.)
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Bridge Condenser. Formerly the instru-
ment was rather bulky, but the new model
is most compact and differs but little in
appearance - from an ordinary variable
condenser. It is suitable for panel mounting
(one-hole fixing) and has *square law”™
vanes. Further, it embodies all the modern
“low logs ” features, including metal end
plates, “earthed”” moving vanes and
minimum insulation. i

Mechanically, too, the instrument is
spleiidid; the movements of the two
concentric knobs, one above the other,
Which are slightly tapered in order to facili-
tate adjustments, are smooth and free from
“ backlash.” The general workmanship
and finish represents instrument work of
the highest class. The Devicon Bridge
condenser is available in either one of two
values, 0003 mfd. and -0005 mfd., at.the
price of 25s.

‘A leaflet describing the many ways in
which it ean be used is supplied with each
one sold. It is, of course, a device for
introducing refined tuning control and
selectivity, and it can be used with any
existing set as an additional unit without
necessitating any constructional alterations
or rearrangements of internal wiring what
ever.

* o %

We have received a further supply of

Benjamin Clearer Tone Antimicrophonic

Valve Holders, together -with a long and -

Popular Wireless and Wireless Review, February 20th, 1926.

interesting letter bringing forward clearly
the claims made for these components by
their makers—The Benjamin Electric,
Ltd., Tariff Road, Tottenham, London,
N. 17. '

¢ Many spring valve holders have one or
more unsoldered joints between- the solder-
ing tag or terminal and the top of the valve
socket. This is bad design, for in & 7- or 8-
valve Super Het., this meauns about 30 to 60
unnecessary unsoldered-joints, any one of
which may give trouble which is very
difficult to diagnose. A holder with clamped
or riveted joints should never be used,
as these are bound to work loose sooner or
later and so ruin reception, the blame
probably being given to a perfectly good -
high-tension. battery.”

"The foregoing is only one ef the many
points brought forward by Messrs. Ben-
jamin, but it is a very important one.
The Benjamin product does not err in this
or any other direc-
tion, even the price

The publication of the 1926 edition of
Pitman’s “ Radio Year Book ” has been
somewhat delayed owing to a certain trade
dispute. It is now, however, on sale at
most bookstalls and newsagents. It costs
1/6, and is really excellent value for money.
It- is packed full with interesting informa-
tion and articles concerning both broadcast-
ing in general and the activities of amateurs
in particular. The Unidyne, the “ P.W.”
Ultra Crystal Set and other items of
PoruLar WIRELESS interest have their
Places in this*admirable little volume.

* * *

The Radio News Bureau Ltd., 50-51,
High Holborn, London, W.C.1., recently
sent ug a set of their wireless circuit en-
velopes. Each of these contains a blue print
(actual panel size), photographs, diagrams
and comprehensive working instructions.
They are well prepared and suitable for
either the tyro or the advanced constructor.

is beyond eriticism—
2s. 9d.

The firm in question
hit the nail on the
head when they state
that there are “a
number of holders on
the market to-day
where the design 18
intrinsically bad, both
mechanically and elec-
trically,” and we are
only too pleased to
give prominence - to
their views in these

columns,

A bay in Messrs. Wates® factory where Pyramid H.T, batteries are made.

pro——
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" RADIO ®

YEAR BGDK |
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NOW ON SALE EVERYWHERE

THE

1926

The

CONSTRUCT YOUR RECEIVING SET
FROM THE BEST COMPONENTS!
WE HAVE THEM:

Marvellous

Remler Condenser. A

IRADIO

i

5E61 HOOU NVHA MGV U

(Fourth Year)

The 1926 RADIO YEAR BOOK contains

nearly 200 pages of Entertainment, Information and Instruction

with 70 Photographs of Prominent Broadcast Artists, many

actually as they appeared at the. microphone, 38 Instructive
Drawings aud Diagrams and useful lists,

RADIO HISTORY IN PICTURES—Ofiicial Articles

contributed by the B.B.C. and Authoritative

Articles by Prominent Radio Engineers :
Seeing by Wireless, by T. THorne Baker, F.P.S. : Amateur Aerials and
Earths, by J. Fleming, M.A., D.Sc,, F.R.S. : Amateur Techrical Progress,
. by Norman Edwards, Editor of ** Popular Wireless >’ ; Workshop Rust,
by James Swinburne, F.R.S. ; How to Telegraph - Pioturés by Wire and
Wireless, by T. Thorne Baker, F.P.S, ;.Speaking Pictures, by C, F, Elwell.

“ Full of valuable and authoritative information both for the amateur and

the expe . . the volume is profusely illustrat®d.””—Daily Express.
“ Better than ever.”—Nottingham Evening News.

PRICE 1/6 AT BOOKSTALLS (post paid 1/9)

SIR ISAAC PITMAN & SONS, LTD. %aitshi: LONDON

|l YEAR BOOK

Revelation in Tuning, 31/9 each

Our Guaranteed Ebonite cut to any size
while you wait. Ordinary suriace, 4/6 1b. ;
Matt, 5/- 1b. '
The New Lissenola Loud Speaker Base,
13/6 each

Dayzite Regd. Crystal, 2/6 each
McMichael Special H.F. Plug-in Units, also
Igranic Super Heterodyne Sets now in Stock

The Bruno Short Wave Tuner, 25-100 metres.
Tuned with a "0005 Var. Con. Special Low
Loss. 36/- each
Also a Good Selection of Low Loss Formers

* in Stock

Send 6d. for the World's Finest Radio Catalogue (Callers Free),
second edition ready shortly : or call and see our great Shop Window

Display.

———WILL DAY, LTD.——
19, LISLE ST., LEICESTER SQ., LONDON, W.C.2

TELEPHONE: TELEGRAMS :
Regent 4577 ¢ Titles, Westrand, London.”
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YNBIASSED
EVIBENGE

In the choice of suitable components for the making
up of an epoch-marking invention such as the
* Retrosonic "’ Receiver, recently on show at the
Broadcaster Showroom, Bush House, London, the
one deciding factor is EFFICIENCY.

An extract from a later letter received from the inventors
reads as follows :—

“ As our-report of the performance of your *“ ATLAS” Coils was

due solely to their outstanding efficiency, we have no hesitation in

giving our permission to make whalever use you like of same.”
The letter referred to is, therefore, reproduced.

Here, once again, is impartial confirmation of the “ ATLAS"
slogan; “ We make them good, good judges make them famous.”

o
C CLAIRIRZS ”
= ATLAS

Write for new Radio Catalogue H. LOW LOSS COILS

Sole Manufacturers : (Pat. No. 215,053.)

H. CLARKE & CO. (Mcr.) LTD., “ATLAS” WORKS, OLD TRAFFORD, MANCHESTER.

77
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STOP!

£ The Hall Mark of. “Quality ” Ebonite
TIGER SINGLE COIL HOLDER ||| oo ... I

For panel mounting, No. T.C.101. Free from BECO[ Ebonite |
Perfect insulation, only best Surface not_ a
Leakage. substitute.

Reagistered Trade Mark.
Do not be put off with imitations—Ilook for the Brand.

ATHOL ENGINEERING CO., Seymour Road, Crumpsall, Manchester. THE BRITISH EBONITE Co. Ltd., Hanwell, LONDON,W.7.

U English porcelainused. (.
¥ Brass Fittings. Price each.

REA"E CUPS
[PREVENT ACID
[FRO CREEF IN!

The New l\/]/‘\x EL
Accumulator

Specially designed for Wireless.

GUARANTEED TWELVE MONTHS. If
you live too far away to call and see the
Battery Mail your Order tous for the
size you want. We will willingly return
your money if you are disappointed.
Now fitted with NON - CORROSIVE
Wander-plug Terminal.

ERONITE
SEPARATORS|

|PRevine
A | -roTHIEG .
_—

TUNGSTALITE
CRYSTAL HAS IMPROVED
A MILLION SETS

AMPS.
40 | 60 { 80 | 110
2vour .. | 76 | 96 | 119{14/8
4 VoLT .. |15/~ [19- | 226 | 26/6
6 VOLT .. | 99/6 | 27,9 83/6 | :9/-

WHY NOT YOURS?

BLUE LABEL - 1/6 From all dealers, and from = m ]

[PELCW PLATES R
[POR SEDIMEN? REPWESE CE

T“NGSTALITE, Ltd., - Packing 1/- extra per battery.
GOLD LABEL - 2/ 4, Furrington R0, London, H.T. BATTERIES $5% %2k

ROUND TYPE - 1/6 E.C,or 41, Call Lane, Leeds. MAXEL * ELECTRICAL CO. 28, Clipstone Street. Great

Telephone : MUSEUM 708.
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All Editorial Communications to be addressed to The Editor, POPULAR:

Farringdon Street, London, E.C.4.

WIRELESS, The Fleetway House,

Editor :
NORMAN EDWARDS, M.Inst.R.E., F.R.5.A,,
: R.G.S.

Technical Editor :
Q. V. DOWDINGQ, Grad.1.E.E.

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.

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

8taff Consultants :
Or. J. H. T. ROBERTS, F.lnst.P.; J. F.
CORRIGAN, M.Se¢., A.1.C.;C. E. FIELD,B.Sc.

Foreign Correspondents :

F. M. DELANO, Paris; Dr. ALFRED
'QRADENWITZ, Berlin; L. W. CORBETT,
New York; P.F. MARTIN, ltaly; W.

PEETERS, Holand.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work.- The Editor cannot accept responsibility
for manuscripts and photos. Every care will be taken
to return MSS. not accepted for publication. A
stamped and addressed envelope must be sent with
every article.  All contributions to be addressed to
The Editor, The Fleetway House, Farringdon Street,
London, E.C.4. All inquiries concerning advertising '
rates, ete., to be addressed to the Sole Agents, Messrs
John H. Lile, Ltd., 4, Ludgate Circus, London, E.C 4.

The FEditor desires to direct the attention of his
readers to the fact that, as much of the information
given in the columns of this paper is of a technical
nature and concerns the most recent developments in
the Radio world, some of the arrangements: and
specialitics described may be the subject o Letters
Patent, and the amateur and trader would be well
adrised to obtain permission of the patentees to use
the patents beforé doing so0.

PATENT A DT';E'E —I-‘OR READERS...

The Editor will be very pleased to . recommentd:

readers of POPULAR WIRLESS who have any wireless
inventions to patent, or who desire advice on patent
questions, to our patent agent. Letters dedling with
patent questions, if sent to the Editor, will be forwarded
to our own patent advisers, where every facility and
help will be afforded to readers.

TECHNICAL QUERIES.
Letters should be addressed to :
Technical Query Dept.,
¢ Popular Wireless,”
The Fleetway House,-
Farringdon Street, .
London, E;C.4.

They should be written on one side of the paper
only, and- MUST be ied by a stamoed
addressed envelope.
._.Queries should be asked in the form of the numbered
questions : (1), (2), (3), etc., but may be accompanied
by a short letter giving any mnecessary additional
particulars as briefly as possible.

Wireless and Wireless Review, February 20th, 1926.

For. every question asked a fee of 6d. should be
enclosed. A copy of the numbered questions should
be kept, so that the replies may be given under the
numbers.. (It i8 not possible to reproduce the question
in the answer.) i .

IMPORTANT.—If a wiring diagram, panel lay-out
or list of point-to-point wiring is required, an additional
fee of 1/- must be enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manulacture, etc., cannot be
supplied. (Such particulars can ouly be obtained
from the makers.) X

Readers may submit their own diagrams. ete., for
correction or for criticism. The fee is 1/- per diagram,
and these should be large, and as clear as possible.

No questions can be answered by phone.

Remittances should be in the form of Postal Orders.

13

L.F. HOWLING.

‘R. B. (Cricklewood).—I have a three.valve
sct, one detector and two low-frequency

amplifiers. When I switch on the two-valve
amplifier it becomes very noisy, and sets up a
howl which I cannot prevent unless I reduce
my high-tension current to practically nil.
This stops the howling, but signals die away.
How can I prevent this ? I am using separate
high-tension batteries.

As the two-valve amplifier is run from a
separate - high-tension battery, try the cffect with
the negative of this battery connected to earth. If
this falls, try reversing the connections-to the wind-
ings of the transformers, one at a time”~ If the above
suggestions fail to.stop-the howling] disconnect the
windings of the secondary transformer from the low-
tension negative, or positive, as the case niay be.
and conmect them to Hexible leads terminating in

(Continued on page 1428.)

33,300 VORT S !

How’'s that for a breakdown test?
of Clayton Ebonite you buy is up to the
by Professor Low's
which is here given :-—

A portion ot each sheet was turned down to
Brass spheres of 3cm.
diameter were applied to each side of the
tbinned portion, and alternating pressure, fre-
quency 50 cycles, was applied to the spheres and
gradually increased until the material broke
Theresults,
breakdown volts per mm., arc shown below:

Volts per mm.

about 1 mm. thick.

down under the stress.
Sample,
“pr

“AL”

Ebonite.
CLAYTON RUBBER
Progress Work- S v Mayto

n S (500 Sxrmerave n

Every single sheet

test report, a short extract from

0o ao 35,300
1Siguned) A. M. LOW (Professor).
Ask always for CLAYTON-—the no-trouble Polished Sheet

standard indicated

in terms of

29,700

The Valve Saver

Threefold protection for your
valves. Fitted in  Antipong”’
holders they are safe from
accidental shocks, safe from
microphonic vibration,

from interelectrode losses.
This triple safety is only found
in ““ Antipong” holders, which,

with their universal fitting can
be used in every kind of set,
Phosphor bronze springs;
heatproof Bakelite Mounting;
Low Loss design, all contri-
bute to your satisfaction with
“ Antipong ”. Fit it in every
set, for every valve.

safe

BOWYER-LOWE

ANTIPONG

VALVE HOLDER

From good / BOWYER-LOWE
CO. LTD. dealers or direct -L a t%oh &tg'} th.

MANCHESTER.
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Srandard

FORMERLY

Wesrern Elecrric

WE are offering a complete Standard

5-valve Receiving Set complete
with Loud Speaker for f27-17-o.
This set will meet the most critical
demands and gives excellent loud-
speaker results from both home and
foreign stations. Units may be purchased
separately if desired.

Write for our booklet No. W546 for
details of Standard Valves, Receiving
Sets, Amplifiers, Loud Speakers, and
Igranic accessories.

Srandard Telephones and Cables Limired

formerly
Wes'ern Electric

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2.

CENTRAL 7345 (10 lines).
Works :—NORTH WOOLWICH, NEW SOUTHGATE and HENDON.

Branches :—Birmingham, Leeds, Manchester, Newcastle, Glasgow,
Cardiff, Southampton, Liverpool and Dublin,
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C"?igures to CRemember

hComplele Sfor £27-17-0

@6‘]’ 6&9@/4]\1’

—to be remembered
for the pleasure he gives, he has given,
he will give. Besides, there is the
charm of his Eternal youth. You
want your valves to give you pleasure,
to satlsfy you; you would like them
never to grow old. None will give you
longer life or better service than 660
Valves. Youw have a wide range to!
choose from and each valve is specially |
designed to carry out its particular job.

There’s the S.S5.2 (Red Dise)—a
2-volt Valve for H.F. Amplification,
suitable as a detector when followed
by resistance or choke. Or again,
the S$.5.2 (Green Dise)—for L.F.
Amplification—just the valve you want
for small and medium-sized loud
speakers.

Now let’s consider the question of
economy. These valves have a current
consumption of -only ‘3 amps., and
further work at such a low temperature
that the life of the filament is immeasu-
rably increased—surely economy in
the true sense.

And this is only the beginning of our
interesting story. The S.5.83 valves
have a current consumption of only ‘06
amp., while with the $.5.7—a wonder-
ful Dull Emiiter Power Valve, current
consumption ‘1 amps.—no glo:e from
the filament is visable when operating
at the correct voltage.

. For long life, good service, perfect
S'S'2 L'F tone, insist on Six Sixty Valves,
(Green Disc.)

Voltage 2-0 volts:

Consumption -3 amps.

PRICE 14/-

'Ask your Dealer
: forLeafletS.S5.1.7. :
jorfull pamcmars

The Electron Co., Ltd., Triumph Hous-_', 189, Regent Stree?, London, W.1
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plugs. They should then be inserted into the tappings
towards the negative pole of a 9-volt tapped grid bine
battery. Connect the positive of this battery to the
negative of the low-tension battery. In thie manner
the grids are always given & fairly strong negative
potential, which should certainly prevent the ampli-
fier from breaking into eontinual self-osciilation.

DISTORTION.

R. P. S. (North London).—I have a three-
valve set employing a detector and two I.F.
valves, the last L.F. being coupled by means
of a choke made by using one winding of an
I.F. transformer. My trouble is distortion
taking place on loud signals. The valves
used are A.R. 06, B.5 and D.E. 3—all 06 at 3
volts, and I have grid- bias on the last valve.
Yariable H.T. on all.

Probably distortion iz as much due to the last
valve being unable to carry the energy as to any-
thing else. The remedy in that case is of course
obvions—use a power valve. .

. Without doing this, the next best thing is to turn
vour attention to the choke and see if this can be
iimproved. Probably it does not really suit the circuit,
but you should be able to reduce the distortion
withont purchasing another choke. A °001 mifd.
condenser across the choke may help. .

If the other winding of the transformer is O.K., {ry
the two windings in series and also alternately
separately. Also vary the coupling condenser, which
should have a value of about -02 mid.

Loading the unused winding by means of a -001 or
-002 fixed condenser might heip, though any loading
will tend to reduce the signal strength slightly. This
reduction will not, of course, be serious, as you are so
close to 2L O. .

A loud speaker not only delivers what is put into
it, but also has an unhappy knack of magnifying any
distortion that is present. (A great deal of the dis-
tortion heard from loud speakers is due to a distorted
input, and not to the loud speaker itself, provided
this fatter is not bLeing “‘ pushed ” and forced to
carry too much.)
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CURRENT FOR BRIGHT EMITTER VALVES.

A. S. A. (Rotherhithe).—Why are dry cells
not suitable for the L.T. supply of ordinary
valves of the R type ?

The ordinary valve will only liberate a sufficient
supply of electrons when its filament is almost white
hot, and a fairly large current is necessary in order to
heat the filament to this degree.

Although dry cells can give a good intermittent
current, they are not able to supply continuously for
several hours a sufficient current for the bright-
emitter valves, in the way that an accumulator does.

COUNTERPOISE EARTH.

* CouNTERPOISE ”’ (Manchester).—What is
a ‘““ counterpoise ” earth, and has it any
advantages over the ordinary earth connec-
tion ?

The * counterpoise ”’ takes the place of a direct
earth in cases where the latter eannot easily be made.
or where it is undesirable owing to the presence of
earth currents from neighbouring electric power plant.

It generally takes the form of a second multi-wire
aerial of similar length to the other, placed directly
underneath it, but near the ground (sav,, 7 ft. high).
Insulation shonld be good, and the counterpoise
often sharpens tuning of the set, as well as minimijsing
local interference. )

SOLDER AND FLUX,

S. W. R. (Hungerford, Berks).—As there
are several kinds of solders, which is the best
for wireless work, and what flux should be
used ?

A good “fine " solder should be used (that is, a
solder which contains more tin than lead). There are
several fluxes which can be easily handled, but pro-
bably the best plan is to buy a good proprietary
article and follow instructions carefully, Do not
use an acid flux.

OSCILLATION INTERFERENCE.
C. M. J. M. (Potters Bar).—What is meant
by oscillation interference ?

This is due to the effect of excessive reaction on to
a valve set in such a way as to cause the valve to
oscillate and energise the aerial. If reaction on the
aerial is used, or if H.F, valves oscillate, a small

oscillating current flows up and down the aerial and
sends off ether waves of a wave-length approximating
to the wave-tength to which the osclilating set is
tuned. This wave * gets mixed up with” other
transmissions (e.g. broadcasting transmissions), and
upsets them, producing a beat note as the two waves
get in and out of step, for they will not be of exactly
the same wave-length. This beat mote is heard in
other listeners’ sets in the form of a high-pitched
whistle, which will drown or interrupt anything else
being received,

PROTECTING DULL EMITTERS.

R. W. P. (Chelmsford).—I have just pur-
chased a dull emitter and wish to insert some
device which will prevent me accidentally
burning out the valve by connecting the H.T.
circuit across it. I believe a resistance is all
that is necessary. How do I find out what
value the resistance should be ?

The resistance used should be a‘'non-inductive one,

and its valuc in order to protect the filament can be
Voltage

found in Ohm’s Law : Current—= -
Ohmage

If the maximum current deslred is ‘05 amps. and the
H.T. voltage is 50, the total resistance of tie circuit
would need to be 1,000 ohms. There is only a small
resistance in the battery itself, so it would be necessary
to add the 1,000 ohms in series with it. Protection
could alternatively be obtained from a fuse conneoted
to the H.T. which is of such a value that a current in
exeess of the normal would cause the fuse to blow.

LOADING A VARIOMETER.

H. P. (Bristol).—Will you pleasc tell me
the points at which I should connect a
loading coil for a variometer-tuned crystal set,
as I am desirous of getting 56 X X ?

Loading a variometer set to receive the high wave-
fengths is not generally as satisfactory as & condenser-
tuned set. It is not sufficient to merely break the
aerial circuit and insert the coil there. The latter
must be placed in the aerial circuit at ¢ point between
the leads which go to the *phones and erystal. In this
way the difference of potential across the ends of the
coil, and across the variometer, is applied to the
detector eircuit.

If, however, the detector circuit is connected only
across the variometer—which is the case when the

(Continued on page 1430.)

IGRANIC-FRESHMAN FIXED CONDENSER

]

ICIGRAmRIC))
&2 l'.___ =
eATENT Ho. 198335

/N

The Condenser for

reflex circuits

cISENIN

POSITIVE GRIP PLUGS & SOCKETS

Pat. No. 245586.

HERE can be few amateurs who have not
been troubled with broken leads, or said
hard things about faulty connections. Of

the whole set there is probabfy no part which is
so often abused as the connections. ** Lisenin ™
Positive Grip Plugs alleviate this evil. They
are designed to take the smallest flex up to
s m/m cable. Sleeves and indication dises red
and black. N. Plated. PRICE 6d.
Plug and socket complete, or Spade End
Terminal. Obtainable of all dealers. « Liberal
Trade Discount.

Sole Manufacturcrs and Patentees :—

THE LISENIN WIRELESS CO,

In reflex circuits, more than in any other type of receiver, accuracy
in the exact capacity of the fixed condensers used is essential for good
results. Here is where Igranic-Freshman Condensers can help you.
Designed upon an entirely new principle, the construction is such that
variations in capacity are guaranteed within 59,. The plates are
composed of highest quality brass and the finest selected Ruby Mica
is used for the dielectric. The special method of assembly precludes
the entrance of moisture and they will give the highest performance
‘under all climatic and atmospheric conditions. The small space
required, and ease of fixing, appeal to all radio enthusiasts.
Obtainable in the following capacities :—
0001 mid., ‘000z mfd., ‘0003 mfd., ‘0005 mfd., ‘oot mfd., ‘002 mfd., Price 2/- each
003 mfd., ‘oos mfd., ‘006 mfd. .. .. ] no .. Price 2/6 each
Your dealer stocks them.

Wriie for COMPAN} ‘List Z 973

Branches : GLAsGOW
BIRMINGHAM LEEDS
BristoL MANCHESTER
CARDIFF NEWCASTLE

Works: ELSTOW ROAD,
BEDFORD.

149, QUEEN VICTORIA ST.. L
B L%NVDON.R WITE 2

Exclusive Manufacturing Licensees of PACENT Radio Essentials

VMAALAAAAAL AAA

la, Edgware Road, London, W.2
'Phone : Tel. Address :
Paddington 2734. ‘° Posgrip, Padd., London.”

Plug and Socket or
Spade End, 6d. each.

YOU WANT A
PERFECT SET

DEALER
but if any difficulty in
obtaining supplies write

direct, giving dealer’s name to

THE PARAGON RUBBER MANFG. C0.,LTD.,
SCULCOATES, HULL
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'Phone : ROY:E. 4300.

SPECIAL ADVERTISING OFFER FOR A LIMITED PERIOD ONLY
FIRST CLASS VOLTMETERS PRESENTED FREE

In order to bring the undermentioned C. A. C. lines to the notice of *“ P.W.” readers we will present, absolutely free of

charge, one *“ Sifam " Pocket Voltmeter, reading 0-6 and o-120 volts (value 11/9) to every tenth customer purchasing any
of these items, irrespective of the amount of purchase.

Each order as received will be entered inn our Cash Sales .Recei
with *“ o will receive this useful free gift.

When ordering please mention your usual Dealer's name and address.
This offer is open to the trade and public alike, and is applicable only to cash sales.

Special C. A.C. lines which

qualify for FREE GIFT
THE C.A.C. HIGH TENSION ACCUMULATOR

80 volts. 1 amp.-hour capacity. All parts interchangeable

45/- COMPLETE.

pt Book, and every customer whose reccipt number ends

Indispensable for
perfect reception.

C. A. C. Valves ‘POPULAR WIRELESS"
Volts. Amps. says i—
TypeG.P. - 3-4 06 7/6 “We have rarely discovered
» D.E.2 18-2. 025 12/- such all-round capabilily in
» DE,06 3-4 006 13/6 valves  calegorised as ‘all
»w P.6 - 5-6 025 20/- purposes.’

These Vaives are guarantced for three months from the date of purchase.

THE VALVES YOU WILL EVENTUALLY USE
C.A.C. RADIO LTD. (Dept. P.W.), 10, Rangoon 5t., Crutched Friars, London, E.C.3

B U

- | | TANGENT

l Satisfaction is guaranteed because if you have any cause
for complaint, you have only fo send the component back
to us and we will replace it entirely free of charge.
Every “Utility" product is unconditionally guarantced. '
i

“UTILITY” NO CAPACITYI
CHANGE OVER SWITCHES |

Made to change over any number of
contacts. The design ensures that self-
capacity is negligible and contacts are
rubbing and therefore self-cleaning.
Made iw two styles—Knob and Lever
Patterns.

Prices (each} Xnob. Lever. ||
No. W. 130/1*3 68 No. Wr 147/1* 4/6 |}
No. W. 130’2 4/~ No. W. 147/2 5/~ |}
No. W. 130/3, 5/~ No. W. r37/3 @/-
No. W. 130/4 8/~ No. W. 14713 78
Na. W. 1305 7~ No. W. 147/5 10/—
No. W. 130/6 8- No. W, 147/6 10/—
*This figure shows the number of poles
changed over, e.g, W. 130/4 indicates
Knob type 4 pole change over.

Nickel plate finish—Knob type 3d.
Lever 6d. each extra.

Here is an excellent product—The Tangent Two-

Valve Radiomatic Receiver. This is manufactured
specially to work with the new Daventry Station,
and we claim that—even though it be a bold claim
we can substantiate it—the Receiver obtains most
satisfactory Loud Speaker strength up to 100 miles.

The whole instrument is designed and' comstructed
according to Gent’s best traditions.

RADIO ~

London :

2-Valve Radiomatic RECEIVER

Wilkins & Wright, Lid.

Utility Works, Kenyo:s Strees, Birmingham,

'_E.P.SJ

" Established 1872

Write 25.s tVrl(;tgr;a

= ANGEN 8wl

a s oy 4 4 oY 6 0 Newcas tle-

C uia RIANTE S Free FITMENTS Tinkent
d on d = Qus e,y
COMPONENTS AR T & Blao eff

GENT & Co., Ltd., Faraday Works, Leicester.




1430

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Conlinued from page 1428.)

loading. coil is connected to the acrial circuit outside
the tuner—only a small part of the-received energy
ig in a position to operate the detector.

UNIDYNE QUERIES,

“UnipyNE " (Clacton-on-Sea), F. C. H.
(London, $.E.10), and others.—Arc Unidyne
queries now answered free, or are they charged
for at the usual rate for ordinary queries ?

The offer to answer Unidyne queries free of charge
was withdrawn last year, They arc now charged for

in just the same way as queries dealing with sets
which employ ligh tension.

FORMULA FOR WAVE-LENGTH.

G. W. S. (Bath)—In the formula for
wave-length quoted on p. 1228 (* P.W.” 191)
this is given as being = 1885 \/C + L. Is
not this a misprint ?

Yes. The + should be x. making the formula :

Ant = 1885/ C (nfd) X L (mh)

1926 UNIDYNE.

“ UsmpyNE ” (London).—I have constructed
the latest l.valve Unidyne described in
< P.W.” No. 179, but regret to say that | can-
not make it oscillate. The coils and choke
are home made, and the valve is a U.C.5.
Can you please give mc any suggestions for
improving results ?

Before carrying out any of the following sugges-
tions we advise you carefully to examine the wiring
hoth for errors and “ dry ” joints. It is important
that the grid wlres should not run close to each
other, as this will cause losses and perhaps prevent
the set oscillating. K

If all of these are 0.K., the following tests can be
carried out, preferably in the order given :

(a) Try the eficot of reversing the aerlal coil.

(b) See that the reaction coil Is tappcd at the
24th turn from the battery end, if not

Popular Wireless and Wireless Keview, February 20th, 1926.

(¢) Reverse the two outside reaction leads and
then try the effect of reversing the aerial coil again.

(d) Connect a -001 or -002 mfd. fixed condenser
across-the 'phone terminals. In many cases this has
cured the trouble. .

(e) Under no circumstances use twisted flex for
the L.T. leads, as we have found that this prevents
oscillation, ~

Should the set now oscillate, but the -0003 reaction
condenscr fail to control it properly, we advise you
to reconstruct your H.F. choke as follows :

Wind 4 bunches of 40 turns per bunch for the first
layer (of 8.8.C or D.S.C. wire), then cover with
insulating materix (waxed paper is best). L

Repeat for three layers, winding always in the
same direction, and starting each layer over the
?eginniug of the last one, This will give you 480

urns,

o N TIIETS

Fo the ‘Gonolruclon

No. 6.—Cutting Out an L.F. Valve.

The method of cutting out the last stage of
low-frequency amplification - (transformer-
coupled) by means of an 8.P.D.T. switch is
shown above. The plate lead of the preted-
{ng valve is disconnected between the reaction
coil and the L.F. primary. The side nearest
the valve is taken to the centre of the
switch, whilst the primary slde goes to the

. lower switch contact, so that when the switch
is “ Down ™ this lead is restored.

The top switch contact is joined to a point
between 'phones and the plate of the last

valve, 50 when the switch is “ Up,” the trans-
former is put out of circuit and the preced-
ing valve’s plate current flows through the
‘phones instead of through the primary.

AP 2] P Ty

The 20 turns left over can then be distributed over
the bobbin after covering the third layer with wazed
baper.

It is important that the grid condenser has a capa-
city no larger than -0002 mfd., nor the grid leak a
higher resistance than 2 megohms.

If none of these tests proves effective, we suggest
you use G volts L.T. and keep the tllament of the
valve as low as is consistent with good results.

THE INVISIBLE CONNECTION.

H. R. (Shorcham).—I have recently pur-
chased a * two-circuit crystal sct,” but I am
puzzled about the connections.

On tracing the wiring I find that aerial is
connected to one side of the moving coil and
the earth Jead to the other side of the same
coil. The second coil is connected to one side
of the crystal detector and to one side of the
'phones, the other sides of ’phones being
connected to the side of crystal detector not
connected to the coil. A 0005 variable
condenser is, of course, connected across the
second coil.

What I cannot understand, however, is that
there are no connections between the two coils.
How, then, can the set work, for the aerial and
carth are not connected to the second coil, but
only to the first ?

The reason the two coils are not connccted together
is that they are inductively coupled, the action being
as follows :

Encrgy from-the broadcasting station Is picked up
by the aerial. passes down the lead-in wire, and sets
up high-frequency oscillations in the acrial-earth
circuit (which includes the first or * primary ” coil).
These H.F, currents in the coil are accompanied by
magnetic stresses around the eoil, and this “ magnetic
field,” as it'is ealled, i3 comparatively powerful for a
space of several inches around the primary coil.

I, therefore, a sccond coil (called the “ secondary *)
is_placed close to the primary, the magnetic stresses
will set up H.F. currents in the sccondary, which
exactly reproduce the original currents set up by the
distant broadcasting station in the primary.

Consequently, if the two circuits are properly
tuned and adjusted. the energy is passed across from
the primary to secondary without any mechanieal
connection. The coils are said to be coupled together
magxi(;{lca]ly, or, as it is generally styled, * inductively
coupled.”

CAXTON 4-VALVE CABINET

Made for Editor 6f Wireless Magazin:e
for Set “As good as money can buy” perience of ‘many o listener when

e first uses the " Brownie Wire-
Never before has he heard
such'clear-loned voluminous repro-
duction from a crystal receiver.
Resul.ts have conclusively proved
(hal“m spite of its modcrate prics
the " Brownie Wireless
has no peer in efficiency.
istance of 25-30

miles from the local sta-

described in

Cash with Order. Fumed Oak
or Real Mahogany polished ...

With detachable recess fitted Base Board to maunt 21 in. by 7 in. pan:l to slide out of Cabinet frent.
Extra 10/~ with two beaded front doors totally enclosing fitted panel.
Width 8} ins.
Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.

SENT FREE.—Catalogue of standard Wireless- Cabinets in various
Special Cabinets made to customer’s orders.

PACKED AND DELIVERED FREE IN U.K.
CAXTON WOOD TURNERY C0., Market Harborough

Cabinet overall length 22} ins.

sizes and woods.

issue February,

less.”

1925.

At a d

tion (15 miles relay
stations) or
miles from 5 XX
you can't better
" Brownie.” The
“Brownie Wireless"
Model No.
embodies all
e features’

capable
resisting

£l .5 0
£1 14 0

How is it done ?

Such a thought is the common ex-

extreme climatic
conditions. Th

outer casing is hydraulically
moulded under a pressure of 60
tons, forming a pleasing end
substantially _designed  piece o
apparatus, The receiver has a
natural  wave-length up to 600
metres and a standard plug and
socket coil attechment is provided ]

which. with the aid
of a special coil (price
2/9 extial

makes the
set adapt-
able to 5XX
Complete
including
the famou
il D.1.5 Crys.
tal and Pall-
madium Cat-
whisker.

PRICE
10/6

MODEL No. 2

etz Sline

The Standard ** Brownie.”
ut now complete with ebonite base ..

H t
i 5 X X Loading Coil for the Standard .. .. .o .. ..

Just as good as ever, 7/6

2/-

es  sa s

feueses

THE BROWNIE WIRELESS CO. (of Great Britain) LTD.

(Incorporating the J. W, B, Wireless Co,),
310a-312a, Euston Road, L.ondon, N.W.1.

‘Phone : Museum 3747
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T. W. THOMPSON & CO.,

GOVERNMENT SURPLUS DEPOT.

39-43, LONDON STREET, GREENWICH, S.E.10.

Telephone :

Greenwich 1259, Agent for Brighton -

A. S. HILL & CO., 8, YORK HILL, BRIGHTON.

CLEARANCE SALE

HIGH AND LOW NOTE FULLERPHONE BUZZERS.
A well-designed buzzer, having two notes. Price to
clear, 2/- each, post 6d.

MK. III. 2-VALVE RECEIVING SETS. Wave-length
100-1,800 metres, consisting of 1 Detector and 1 L.F.
Amplifier, Mk. IT}. Variable Condenser, Tuning Coil
wound on ebonite . stud tapped, Varicoupler, Con-
-densers, Fil. Rheo., Transformers, Non-Capacity Valve
Holders, Reaction, etc., etc. New 66-volt Siemens’
H.T. Battery, 1 pair Western Electric Headphones,
and 2 Marconi R. Valves. These sets will receive
all British broadcasting, also Continental broad-
casting. The finest sets to be obtained. Price
complete, tested as above, in -canvas covered
mahogany box, £3 12s. Passenger train 3/-.

H.T. BATTERIES, 66 VOLT. High-grade make.
All brand new. Guaranteed 7/6 each, post 1/-.
MARCONI OSRAM R. VALVES. Brand new. To
clear, 3/6 each, post 6d.” Standard type 4-volt.

MK. III. STAR PRECISION VARIABLE CONDEN-
SERS 0015, A very high-grade Condenser, in ebonite

case. 15/- each, post 9d.
MANSBRIDGE CONDENSERS, 2

MF, 2/6; 1 MF,,
1/3; 1/36 M.F., 4d., post 2d.

MICA DIELECTRIC CONDENSERS, 1 M.F., 5,000 volt,
containing 150 sheets mica, 4} x 34. 7/6 each, post 6d.
WESTERN ELECTRIC AND SIEMENS’ 4,000-OHM
HEADPHONES. These are the finest headphones to be
obtained, designed specially for the R.A.F., with fur

protectmg headbands. Cost 25/- per pair. Our price

to clear, brand new, in boxes, 7/6 per pair, post 6d..

MAHOGANY POLISHED BOXES, with box lid.
Size 6 in. x 5in. x 5in.  All new, 1/9 each, post 6d.
MK III. 3-VALVE AMPLIFIERS L.F. Containing
Intervalve Transformers, Fil. Rheo. stud tapping, etc.,
H.T. Battery, and 3 Marcom Amplifying Valves.
Price complete, £3.

AERIAL PANELS. These contain high-grade aerial
Ampmeter Condenser. Quick break rotary on-and-off
Switch, 4-pin Plug, with four 6 ft. lengths of coloured
H.T. Flex, mounted as Panel. Cost approx. 40/-.
Price to clear, 6/6 each, post 9d.

T.V.T. HIGH-TENSION GENERATORS. 6-10 volt
input, output 1,000 volts. Contains step-up Trans-
former with Vibrator, 1 M.F. Mica Condenser, and
two other Mica Condensers, all . complete in box.
15/~ each, post 1/-.

VOLTMETERS, 0-2,000 VOLTS, PANEL MOUNTING
type' meter, with Shunts. Moving Coil. 45/- each,
post 1/6.

PLUGS & JACKS, 1 /6 per pair. Spare Plugs, 7d. each.
CHARGING AND LIGHTING DYNAMOS. Shunt
wound, 30 volt, 5 amp, Ball Bearings, Carbon

N.B

“GENERATORS.

—All orders dealt with in strict rotation.
¢ dissatisfaction money refunded or the article replaced:.

Brushes, solid ‘built Com. Drum Armature. Fully
tested. To clear, 40/- each. Passenger train 4/6.

PETROL ELECTRIC GENERAT!NG SETS. A.B.C
50 volt, 20 amp., £20. Austin, 3} kw., 110 volt, 32
amp., £40. Douglas, 34 kw., 130 volt, 32 amp., £35.

RADIANT HOUSELIGHTING COUPLED GENERA- -

TING SETS. Complete Engine and Dynamo Switch-
board and Accumulators, Tanks, etc. Brand new,
in cases. Send for leaflet with illustrations and full
particulars. Our price is ridiculous.

D.III WATCH PATTERN MICROPHONES. Useful
for speech amplifying, etc. 2/- each, post 3d.
MK.IIl. 2 VALVE TRANSMITTER. Wave-length
100-1,800 metres. These contain high-grade tuner
with two Variometers all wound on ebonite. Con-
densers and Wound Leak, Aerial Ampmeter, Morse
Key, Lamp, etc., etc. Heavy panel in case. These,
if necessary, can be converted into a high-grade
2-valve receiving set at small expense. All new.
Cost £20. Price to clear, 30/-. Passenger train, 3/6.
MILLIAMPMETERS. Moving coil, panel mounting,
reading o-50, 12/6 each, post 6d.

MK. III PORTABLE FIELD TELEPHONES. Magneto
Ringing. Complete with Hand ’Phone, Receiver and
Microphone, Magneto Bell Transformer, etc., in
polished case, 12/6, carr. 2/-.

MARCONI H.T. DIRECT CURRENT HAND-DRIVEN
Output 600 volt 30 miliamp. A
beautifully designed Generator, mounted in portable
teak case. All geared with Terminal Board and
Handle. Will give full output by slowly turning
handle. Cost f40. Price to clear, all brand new,
70/-. Passenger train, 4/-.

CHOKE COILS FOR SMOOTHING. 1,000 ohms,
500 ohms, 250 ohms. Iron enclosed, 9d. each, post 2d.
AERIAL AMPMETERS. 15 amp. High-grade.
Makers : Sullivan, Morriss, etc. All brand new.
Price to clear, 5/- each, post 6d.

MODULATION TRANSFORMERS, as used in Govern-
ment wireless telephony sets. All new, 7/6 each.
Smoothing Chokes ouf of same sets, 6/- each, post 6d.
SIEMENS’ TELEPHONY MICROPHONES. Brand
new on universal extending arm, 7/6 each, post 9d.
TELEPHONE CORDS, 6-8 {t. long. All various colours.
Price to clear, 6 Cords for 1/-, post 6d.
TRANSMITTING SETS R.A.F. These sets are high-
class instruments, containing I-in. Sterling Spark Coil,
wound with 3 1b. 38 gauge Silk Wire, Ebonite Panels,
high-grade Aluminium Spark Gap, mounted - on
ebonite, with Adjuster, Mica Dielectric Condenser,
ebonite panel. Terminals and other sundry fittings.
Cost {15 each. Price to clear, 10/~ each, post 1/6.
Useful to all experimenters for parts, etc.

In the event of any
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PLAYER’S wealth of

experience in all that

pertains to the maturing of

tobacco enables them to

place their cigarettes on
the market as they reach

prime condition, while the

extraordinary demand for-

bids staleness. The ma-

turing and blending is

so skilfully done that

the natural fragrance of
the Tobacco remains
unimpaired.

i

February 20th, 1926.
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TECHNICAL NOTES.

(Continued from page 1408.)

The mercury variable condenser has been
mentioned in this journal on one or two
occasions previously, but this type of
eondenser does not ye} appear to have made
its way upon the English market. It was
on the American market—and for anything
T know to the contrary it may still be—but
1 understand that certain difficulties have
been experienced in the operation of the
instrument.

Very Compact.

For the benefit of those readers who are
not familiar with the mercury condenser,
let me explain that this consists essentially
of a lens-shaped or very flat cylindrical cell
within which mercury is contained up to
about the midline. 'The mercury forms one
of the electrodes and a semi-circle of tinfoil
or other such-like material forms the other,
the two being separated by mearis of an
exceedingly thin sheet of mica or film of
celluloid.

The mercury always remains at the
bottom owing to gravity, and as the cell is
rotated in a vertical plane the semi-circular
tinfoil vane is brought into or out of
engagement with the mercury. The great
advantage of the mercury variable condenser
is that, owing to the absence of ordinary
solid friction between the moving electrode
(the mercury) and the di-electric, the latter
may be made exceedingly thin and con-
sequently a capacity equal to that of the
usual variable condenser may be obtained
in a comparatively small space,

Overcoming a Difficulty.

The main practical difficulty apparently,
is that the mercury is apt to ““ stick  against
the walls of the lenticular or cylindrical cell
in which it is contained, and consequently
the capacity of the instrument for a given
setting of the dial may not always be the
same. According to a recent patent issued
to C. A. Friedrich, this difficulty is overcome
by forming the cell in a special way so that
the edges arc very narrow and the sticking
of the mercury is rendered impossible.

The idea of shunting the primary of an
intervalve transformer by means of a
variable resistance is by no means a new
one, but nevertheless it is one which may
in certain cases be found very useful. A
reader writes to tell me that he has had
much success in cutting down interference
from local causes by following out this
simple artifice.

A comparatively high-resistance rheostat
or potentiometer resistance may be used for
the purpose and whilst this will, of eourse,
cut down the signal strength, it will in some
cases be found to purify considerably the
tone obtained from the loud speaker.

The Rectalloy Charge.

The Rectalloy rectifier recently described
in this journal appears to have met a very
considerable want, {or an enormous amount
of correspondence and inquiries relating to
the same have heen received. A trickle
charger based on this principle is now on
the market, and I hear very good reports as
to its performance. Many " constructors
have also bought the rectifying electrodes
and v ade up their own transformers. etc.

l

P.C. 19,

LTD

Crisp an

—

as the Crack of a Whip.

Distainit Signals that are faint, are picked
up, tuned to goéod strength, and whipped
out, crisp and clear. :

Those bird-like “ cheeps ” in the ’phones
are turned into speech and music, unmarred
by distortion, free from whisps and tags of
other stations.

And all this the work of the

R.1. REACTIVE ANODE UNIT,

made for the signals that are too weak, made to
increase their volume, to produce that far-oft
programme with pristine distinctness in full,
resonant tone, made for the man who wants
greater range and selectivity without sacrificing
the quality of the feproduction!

There are five tappings which cover all wave-
lengths from 200—4,000 metres, three of which
serve to cover the broadcast band, giving excellent
adjustment. The coil is wound on a grooved
ebonite cylinder in such a way that the impedance
of each tapping has been calculated to keep the
reactance values approximately uniform for all
wave-lengths.

This method of radio frequency amplification is perfectly
stable, while for single stage amplification it is as efbicient as
and simpler to operate than an H.F. Transformer. If desired,
it can be followed by H.F. Transformers where additional
stages of radio frequency amplification are required.

Price 25/-

Concise explanatory diagrams of eircuits supplied
with each instrument.
Write for the R.I. Blue and. Gold Catalogue.

d Clear

THE MARK OF BETTER RADIC

4dut. R1I. Ltd., 12, Hyde St., New Oxford St., London. W.C.1
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USE the Clearer Tone Valve
Holder and float your valves—
secure from the ever-present,
tone - destroying  vibrations
caused by street traffic, indoor
footsteps and the hundred and
one other microphonic dis-
turbances. So thoroughly does
this new holder cushion the
valve that foreign noises are
completely dissipated.
The springs, though delicately
adjusted, are immensely strong
and the tightest valve can be
inserted without fear of
damaging them. Each spring
bas one turn only. Bakelite
construction of the body of the
holder ensures high insulation,
low capacity and sturdiness.

each 2 / 9

There are terminal
connections for the
experimenter and
soldering tags for the
permanent set.

The springs them-

sclves form the valve
pin sockets. No sol-
dered joints—all one
solid metal piece from

tag to valve leg. No

each. flexible wire connec-
tions. The spring sup-
rts ate not affected

y stiff bus-bar wiring.
qu good reception
with Dull Emitter
Valves, Benjamin
Clcarer Tone Anti-
Microphonic  Valve
Holders are essential.

B8RTISH BEN7.AM|N MADE

CLEARERTONE VALVE HOLDER

(ANTI-MICROPHONIC)

From your Dealer or Direct from
THE BENJAMIN ELECTRIC Ltd.,
Brantwood Works, Tariff Road,
Tottenham, N.17.

The Benjamin Battery Switch gives
perfect current control, 2I- each.

L2,

2 1 120" 0 /s
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¢ FOREIGN
RADIO NEWS.

From Our Own Correspondents.
L e e S

Proposed New European Wave-lengths.

IT is announced here that the proposed
revised wave-lengths for European
stations, consequent on the delibera-

tions at Geneva and the subsequent tests,

arc as follows for the principal stations :
Metres | Metres.

Amsterdam 1,055. Munich .. 414

Barcelona .. 325 Miinster .. 287

Berlin .. .: 531 | Nuremberg .. 298.5

Bremen .. 2265 Oslo .. .. 380
Briinn 2.800 Paris, P.T.T. 458
Brussels . 265 Paris, Eiffel

Cassel .. .. 228 Tower 2,200
Breslan .. 282 Paris, Radio-

Dresden .. 276.5 | Paris 1,780
Dortmund .. 397.5 | Prague .. 555
Elberfeld .. 504 | Stettin .. 241
Frankfort .. 382 Stockholm .. 427
Hanover .. 220 | Stuttgart .. 368
Hamburg .. 3175 | Rome .. .. 425
Gleiwitz .. 251 The Hague 1,070
Kénigsberg  472.5 | Toulouse .. 315
Leipzig .. 4445 | Vienna .. 530
Hilversum 1,060 | Zurich .. .. 515
Madrid .. 392

The British stations mentioned in this
preliminary list are :
Metres Metres
London .. 365 Sheffield. .. 301
Liverpool .. 315 | Daventry 1,600

It is expected that a further list will be
issued shortly, when all European stations
will have been roped into the plan.

A Radio Recruiting Week.

A special Radio Recruiting Week is being
organised at Prague for the purpose of
stimulating popular interest in radio and
increasing the number of listeners. Lec-
tures will be delivered on the subject in all
schools, military barracks, and public
institutions ; posters will be placarded in
every town and village, and use will also
be made of the cinemas. Arrangements
have been made with a number of news-
papers and reviews to devote extra space to
radio during the week.

A Radio Musical Competition.

The Paris daily ““Echo de Paris” is organ-
ising a musical competition in connection
with radio broadcasting. So far there are
over 600 entries, of which 410 are in the
singing group, 63, violin; 97, piano; and
the rest wind instruments or 'cello. Of the
singers, 313 are women and 97 men.

After the pick of the contestants has been
chosen by a series of selective. trials by a
jury composed of well-known Paris musiecal
teachers and critics, the performances of
the winners will be broadcast in the form
of a number of special concerts. Prizes of
considerable value are offered.

New Buenos Ayres Station Opened.

The new Telefunken station at Monte
Grande was opened a few days ago in very
impreszsive and festive manner, in the

(Continued on page 1436.)

PERMANENT DETECTOR

The Original One-Hole Fixing Detecior
S iddling with Catswhiskers

be H from £
itested on actual: all dealers AW
tbroadeasting and: ©OF direct )X
iisfuliy enaranteed: o
vTestedand Unani-:

JThe
Refuse inferior
Insist on seeing name ‘' L ¥
Fixing in panel (l-hole flxing} braekets
or to existing detector terminals by 2
pleces copper wire.

THE “ Liberty ** Detector gives more

scasitive reception Permamnently
than a catswhisker gives Temporarily.
No hunting for that special spot lost b;
the slightest vibration. The * Liberty
is entircly unaflected by vibration, sensi-
tive all over, and that loud spot cannst
be lost. RADI-ARC Electrical Co.,
Ltd., Bennett Street, London, W.4,

imitations
IBERTY °*

NOTICE Good posts available in Wireless
Telegraphy. Day, Evening, and
Postal tuition. Prospectus frce.—Manager, Wire-
less College, 63a, Tottenham Court Road. W.1
{Entrance Goodge Street): and Radio House, Manor
Gardens, Holloway, N.7.
Museum 3177, North 3694,

7 x5, 1/- 8" x 57,1/2

7" X 6°.1/3 9" x 67, 1.7

10" x 8°, 21 11" x 87, 2/3
L 12" x 8",2/6

2/4 ’

:;’ > g.' 2;7 12" x97,2/10
Byed 14"x10",3 5

12°%10°,3/- A" thick

14" x 12" 4/~ Post Frec.

Money back guarantee that each and all Panels are
free from surface leakage, Megger test Infinity.
Callers, cut any size, & quote by post, or Phone Clerk
enwell 7853. Sample & Prices, post free to the Trade.

CROXSONIA CO,, 10, South St.,, MOORGATE, E.C.

REPAIRS
Headphones Re-wound and re-magnetised, 5'- pergr.
Any kind L.F, Transformer re-wound and repaired, 5/-.
Loud Speakers re-wound,5/-. Write 2or Trade Prices,
AUl work guaranteed and lested on our acrial.
‘Phone : 1795 Clerk,
MASON & CO., 44, East Road, City Road, E.C.

I EASY PAYMENTS |

Send a list of the parts you want and we will for-

ward you a quotation on the hire purchase aystem.

Example of terms—£2 10s, parts: 13/- deposit

and 6 monthly payments of 6/8.

Accumulators, Headphones, etc. Anything Wireless
similar terms.

LOUD SPEAKERS. Any make to your selection.

Examples: Brandes T.T., 4 moathly payments of

8/-. Brown’s H1, deposit 29/6; 6 monthly pay-
ments of 10/9.

H. W. HOLMES, 29, Foley Street, Great

Portland Street, W.l. ’'Phone: Museum 1414,

2.VALVE AMPLIFIER, 35/-
—— ——
1-valve Amplifier, 20/-, both perfect as mnew;
Valves, 4/6 each: smarl Headphones, 8/8 pair;
new_ 4-Volt Accumulator, celluloid case, 13/-; nzw
66-Volt H.T. Battery, guaranteed, 7{-: 2-Valve
All-Station Set, #£4. Approval wil ingly.

P. TAYLOR. 57. Studley Road. Stockwell, LONDON.

e —— R
/C“ot'[ Puag
‘ The Quick Fix "
for Basket Colls, with
detachable Pin and

Knob, secursly
mounts all size colls,

Each
1/3, Postage 2d.
¢ The Universal ”
Patent Expanding i
Plug 1s a marvel of efli- permits fuilest action
clency and neatness. Ex- and quick adjust-
panding Band quickly and  ment. Low-loss re
firmly mounts any size coil. versible Plug and
Perfect Low-loss rever- Sacket. Solid Ebonite.
sible Plug and Socket = S
Adds fine finish toall 5 -
Fome-made Colls. e T
Send to-day to
Gooaman, Uttiey
& Harris, Broad
Street Chambers.
Broad Street,

Shefeld.

Enguiries
Solicited.
| T T
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oat 1 960300

ALL Postal
Communications
_

‘Phone :
GERRARD 2821

7, GRAPE STREET,
Shaftesbmy Avenue, w.c.z

Back of New Princes Theatre.

WORDERFUL LOW LOSS STRAIGHT LINE
FREQUENCY CONDENSERS

THE

gives silent working, ~

Special Spring top Bush
gives  a

movement.
Incud’ nz bnoband d'al as sketcb

firm  but

ith vernier.

0003 = 7/1 1
‘0005 8/6

easy

LGSS

LOW

ALSO WITH
EBONITE ENDS.

PLEASE STATE
WHICHREQUIRED.

*0003
0005 .. 6/6

With geared dial,12-1rat'e, 6 /-

Including kreb and dial.
No vernier..

.. 5/11

exch exira.
POST 6J. PER SET.

CONDENSER OF THE FUTURE

Pist-il connection to rotor

Supreme SELECTIVITY.
Each station has a CLEAR
TUNING SPACE.

CROWDING entirely
ELIMINATED.

SIMPLIFIED tuning.

DISTINCT and DEFIN-
ITE. Radio reception,

PRECISION
ship.

workman-

UNSCLICITED

82, Cranbrook Road, IMford, ESSEX,
Messrs, Raymond,—J am writing to let you know the wondertul change

TESTIMONIAL

your new type condenser has made in my one valve Siraight set.

On Sunday eveniag (with 2LO working) I was successiul in receiving
Dublin, Hamburg and Newcaelle at excellent ’phone

. Radio Berne,
strength, Al these stationz had

I can only say that if there is 2 160 per cent, condenser on the market,
Harry R. Prockter, °

previously passed me by,

ORMOND.
Square Taw Low 1.088, Ebonitc
or Skeleton ends. .00110/8, .000:
9/43,.0003 /=, Above with vernle:
(1/6 ‘each less'mo vernicr).

LISSEN PARTS.—Amnode or Vari-
able Grid Leak, 2/8 cach; L.F.
or H.F. Choke, 10/-; Bwitches,
D.P.D.T., 5 point Reversing, 4/-

youra is 1T,

€0IL s'rA'ims —2-way Standard,
2/9; Cam. V., 4/8 ; Get\red 4/-,
llﬂ, 6/-; 3-way d, §/-;

Cam. 6/6; Genred 7/8.

E.F. TRANSFORMERS.—Barre!
Type. Stradia, 6/6; Dowyer
Lowe, Magnum, 7/-; Me-
Nichael, 10/-; Do., Bupersonic

Energo Stasdard

B.B.C., 3/11; 5XX, 4/8.

£.F. TRANSFORMERS,—Ferranti,
17/6; New Model, 25/-; Or-
mopdy, 14/11; Bhrouded, 17/6;
Royal, 20/~; Powquip, 14/6;
Formo, 10/8 ; Croix, 8/ ; \\alcc
Svora, 12/6;

T2, 15/‘

Concert

T3 12/6; E!"Lkﬂ

and, 25/- 7 2ed Shage,
21/-5 Bnby Gnnd 15/- ; Reflex,
15/-; Success L.F., Black, £1/-.

J. B. JACRSON BROS.—Vasiable
8q. Law, .00, o/9:

0005, 15/-;

.0003, 13/-;
Loss, 10/6 and 8/-,

LOUD SFEAKERS,—Dinkie, 20/- ;
Raby Sterling, 50-; Floral,
55/-3 Amplion A.R. 111, 50/-,
114, 65/, AR. 10, £5 Radio-

Ultra,
Beco

Jux Models, from £415s
27/6 ; SBparta, 50/-, 95,
Hornlens, 50/-; C.A.V.
Brown's, all models,

MOUNTED COILLS.
FINSTONE LOW LOSS COILS.—

27/8.

33 1/6; 50, 1/8; 75, 2/-; 100,
2/8; 150. 2/9; 200, 3/6; 250,
;38 0, 4/-. Post 3d. each.
srum._ , 18; 35, 1/8: 60,
1/9; 75, 2/-; 100, 2/3; 150,
250, 8/-; 300,

2/8; 175, 2/9;
3/3.

EDISON BELL LOW LOSS COILS;
« 35, 36, 2/6. 73, 100, 150, 3/6-
35,
100,
250,

IGRAHIC ~—Honeycombd, 25,
: 75, 4/10 5
200,

00, 11/-;
1,230, 38/6 ; 1,500, 17/6.

GRAN-COILS, —Hignly fiaishcd and
admirable instrument. No. 25,
1/; No. 35 14; No. 50, 18
No. 75,1711 ; No. 100, 2/3; No
150, 2/8; No‘ 200, 2/11; No-
250, 3/3; No. 300 3/6; Ko.
400, 3/9, Don’t forget thes.
are mounted.

VAR, ORID LEAXS —Lissen, 2/8;
Watmel, 2/8; Bretwood, 3/
Anods Res., Liasen, 2/6; \Vnt-
wel, 3/8; Bretwood, 3/-.

VALVE HOLDERS.—8terling, 4/3 ;
Burndept, or Magnum, 5/-, 2/8;
Benjamin, 2/8; Apex, 1/8;
Aermonle, 1/6 ; H.T.C., 1/6, and
1,9; EXCELSIOR, 1/-.

SRADE "A.” EBONITE. — Cut to
size, squared edges: 3-18 inm.
id. 8q. inch, } in.is 1d. #q. inch.

stage extra,

VERNIER CONDENSERS,-3-plate,
3/11; &-plate, 4/8; Michron,
2/8; Colvern, 2/8;
£2/8; Gambrell, 5/8. \

Stirling’s, Lid.

2-way, 7/
8/-), 3-way, 10/6.
HEADPHONES. — 4,000
Ericaron  E.V,
Laovely tones,
ished, 10/6 pr.

DR. NESPER —Adjustable ;
perfect 'phone, 12/11 pr.
N. ana
genuine, 12/.,

on outside of case : N. &

As jucd as ever;
12/8 pr.
TELEFUNREN,

Limited number,
$/11 pr.

* Featherweizht, 20/-,

Baseboard Cail umit, 1/9.
type or R, 9/8,
12/6.

48,
5/-,  Brackets, £/- pr.

X 1},- 3- 5 x 3.

8/- each.

Cross former, 3/-,

pair.

: {CRYSTAL SETS. Wonderfulvalue,

assembie youre
self, panel drilled,

wor

STRADIA H.F. TRANSFORMERS,
—lsarrel type, B.B.C., 5XX and
dyue. 8/6 each. Made by

LOTU3.—Geared 8-1 Coll stands,
(with exbandles,{ 9/

ohms.
Continental. | 17.6.
exquisitely fin-

the

K. —,ebsolilitollay

ew t

weight, 13(6 Both stamfmd
K.

*¢ BLJNET,"==The old original,
pew design,

— Adjnstable ;

lighter than a feather, 15/11 pr.
ADJUSTABLE “**KAY RAY.”—
fine value,

West End Depot for
MAGNUM.

2 coll
3-way,

Neutrodyne Condencer,
Anti-cap VH, 2/8, \lbr;l, lard Red or Green Ring’ Marconi
Tapped
coil for Simplicity or T.A.T.,
Kendall Low Loss
adaptor 1/-
extra. Wave Trap for ABC,
5/8. H.F. Transformers Neutro-
dymne, also 300/600, 530/1200,
1100/3000, 2500/7006 each 7/,
Also gnarantced atched, 14/-

13/11

One valve Amplllm ﬂrst-chss

each; 92-way eeries Par., 2/8
each; Minor, 3/6; Major, 7/ ;
Universal, 10/8. Potentiometer
or Wire Rheostat, 4/- each.
Neutrodyne Condeneer, 4/8.
Colis 23, 35, 4/10 each ; 50, 5/-;
60, 73, 5/4 uch' 100,6/9 ; !50
200, 845 ; Lissen X .’:0 8/-;
G0, 6/4; :5, 8;5; 230, 8/9.
Tuner, 22/8. Mark 1H. Var.,

CHOKES.—Listen H.F. or L.F,
10/-; R.L,10/-; Success, 10/~
MANSBRIDGE  CONDENSERS
T.C.C.—2 mfd., 48; 1 mfd,
30; 25, %-; 5 34

FIXED CONDENSERS3.—Dubilier
0001, 2, 3, 4, 5, each 2/6; .001
2,3, 4,3,6. each 3/- ; Grid Leak,
2/6; Edison Bell, .001. .0001, 2,
3,4,3,1/-; .002,3, 4,3, 6,1/8;
0003 and Grid Leak, 2/-. Poet
2d. each. Therla guaranteed
capacity, 1/83 & 2/- each; Me-
Michael, with clips, same price

as Dubilier, Dorweod 2/6.
VARIABLE CONDERSERS.—Polar
Btandard, 8: Junior, 5/6

b , 21
BROWN'S A2 trve, 90/ BIM | 500"y a” Wi febnier, 216
Sterling, 29/6: Do. I:lmput' each extra, Collinson's, 21 /-, 20/-.
20/-; British FEricsson, 22/8; | CRYSTAL DETECTORS.—En-
Brandes, 20/: Brown’s, closed, Burndept, 4/-; Kay

Ray Micrometer, 2/6; Perma-
pent R.I.. €/-; One-hole faing,
7/, Kay Ray, 2/8; Liberty, 3/6.

Lissen Loud Spcakor
Unit, 13/6.
VALVES.—Bright, §/- each: Mul-

R, R BT.H.; “R,” Ediswan
AR., Cossor P, P2, 14/ each;
Mullard D3, Cossor W1, W2,
Ediswan ARDE,
Marcont DER, 16/6 eac!
lant B3, Coseor “'Rl,
WR2, P.dxswan B.T.H. B. Marcont
DE3, 18/ cach; ‘Cossor W3,
Marconi DES, 22/0.‘ Mullard
DF, " A0,” " Al’' Ediswan
PV1,’ 2, 5, 8, B.I.AL B4, B8,

Marcon} DE4, 5 D, etc.

with Duplex variometer for

5XX and B.B. Xo cik| YOUR OLD VALVE

required.  Hand 1 8 6 ALLOWED FOR.

some present, post /

free, All Sterling, Mareeni, AJS, parte
Set, of parts to available can be supplied Imme-

diately,

Marconiphcne Tdeal. L F.
2.7-1, 4-1, 6-1, 30/~ each.

beautiful nppeu.r-
ance aud finish,
post free,

Set of parts to
assernbleiyoursell
panel drilled,

d article,

18/11
14/11

PERMANENT DETECTOR R.I.
6/-, 7/8, KAY RAY 2/6, Liberty,
3/8.

Make out your list for
lowest quotctions.
Cash must be registered.

All communications to 27, Lisle
Street, Leicester Square, W.C.3,
which s place of payment;
orders accepted on theze terms.

Ormond,

Customers taking £5 worth
of our own goods at full
list prices can have a pair
of BRUNET, DR. NESPER
or ERICSSON CONTI-
NENTAL phenes. FREE.

Customers taking 30/

worth own goods full prices

can buy a 12/6 pair of

phones (my selection) for
4/- EXT.

*| Panel Coil Bolder with Knob
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K. RAYMOND

Hours of Business 312 5 Siron

9 to 9 SATURDAY
(LISLE STREET) 11 to 1 SUNDAY

TWo SHOPS—so0 you will ALWAYS find ONE OFEN
27 & 28a LISLE STREET, LEICESTER SQUARE, W.C.2

Fhone:  Opposite DALY'S GALLERY DCOR (BACK OF DALY'S THEATRE)
Gerrard 4637 {BE SURE IT'S RAYMOND'S
RECOGNISED WEST END
KAY-RAY |ieRisodet o  THIS COLUMN
gfait:res o(l I?;.dls;:x {iell, .
ackson's (J olar,
VAR lA BLE Igranic, Peeﬂm};,‘ Eureka, 'S FOR
Magnum, Burndept, Lotus,
COND ENSERS Dub}lller. Marconl Dt;}n}o;){d
Bt , B »
7 Ay M:H{::ghwl:l?f::én arer GAll ERS ﬂ NLY
E LAW ball, Utility, R.L, Bowyer-
MODEL, SQUA};I;":‘? ;;owe,' Amplion, Il;omo. .
Wi ou! runet, Ormond, KNewey, &
Vernicr Vernier P and M, and everyuun’; Post Orders Elsewhere. Nett Prices.
o . that s worth stocking. B
001 A1 00 8L} o endenvour made to| CABINETS, AMERICAN TYPE, covered!
0005 /3 *0000 54 obtain goods not listed. leather cloth 12x818, 8/-, 16x8x8, 30/9;
. £ 18x8x8, 11/6, 20x8x8, 12/6. All withi
*0003 @11 0003 4/8 base bonrd. open fronf,, binzed lid. Open

COSMOS VALVE

A45 Bright, 7/G. DFU.
12/6. SP18, red of
green, 12/6. Allowance,
made for-old valve,

boxes, imitation crocodilc, 7253x5%, 1/9;
8x0x0, 1/6, 9x6x8, 1/11, 19x8x8, 2/6.
Pohshed 6x6 or 7x5, ¥/3, §x6, 3,6, BaU,

3/9, 10x8, 4/6 upwards,

ACCUMULATORS, high clas, ov. 40, 711 :
60, 8/11; 80 12/6 ; 100, 14/0; 03
1311 60, 17/8+ &b, 23/6; Gv. 26/64

.35/- "These are & very spedulme. |

High-grade Ebonite ends, ones
hole fixlug, knob apd dial.

Post 4d. set.

“NEWEY " 4-POINT CON-
DENSER.—Zero Loss, Low-
est Min. cap. 380 in. gearcd

NEUTRON VALVES.
.F. or L.F,, -06.

control. 8q, law tuntne. | 1o/, Allowance madel;EBONITE. —
L, f?;f: 0003, 17/8°} for oid valve, i-in, Gat while' y?mlawirgi.sch;l'e % ;‘Z‘;
- b . crystal scts. 6x6 or 7x3, 1/-; 838, 1/4“

NEWEY 2-WAY VERNIER
COiL, HOLDER, Fipe =d-
juetire: t Bai el te irenlation.
Hreavy coils wil ot drop.
/6. Pist gl

SPECIAL OFFERS.

Ebonite Variometers wound
D.8.

036, 1/8; 1028, 2/4, Many eizes stoched,

TERMINALS, complete, Brass Pillar, W
Phope, 1d, Nickel, 3 for 44. Studs, stop
pine, 2 a 1d. Nickel 4 for 3d. Ecrewe:
spades or piua 2 for 1jd. Nickel, 1d/
Tags, 8 a 1d, Nickel, 4 a 18, Red on
black spades 3d. pr, *Po. ecrewed plug
end aocl.et,zd_ and 6d, Wander plugs 2¢0.¢
Eld 4}d. pr.~ Ormond screws and nuis,

Cleartron Valvés—
-8, C +15, each 12'6.

PM4 Mullard, 22/6.
PM3 Mullard, 16/8
Your old 'nlve allowed

——
“ Popular Wirelass*

Blue Prints._Sperial| 2 & ld. Flush panel sockets and buts,

st “B‘u Rotar, 31| inelusive prices for Gom.| 10d,doz., 14, cach. Al kinds of oddments.
Fu N PR o SWITCH ARMS, large with 12 stnds, 10803
for BBO, and 5XX Bwiall, 1/- ; Nickel, 4d, extra ; 8twist drille
wound D.8. Ebonite Forma, l-ggulsmnv -A—L(anl‘ V2. Copper Earth ‘Tubes, 33. Acrlz]

Bail Rotar, wonderful arti-

772, 111 100 ieet(l exira heavy, 2/3.
cle, 7/8, post €d,

Ins. Rubber Lead in 10 yds, 1/-, Extra
heavy, 2/6 dozen, 3d., 44, 5d. Twin
maroon flex 12 yds., 1/4. Red and black,

Mferophonic, 2/3. Tort
24

SEAMARK CONNODE,

and  Dial, reaction eide the] 12y¥ds.1/6; min.silk, 6 yds., 6d. Wonde:
bolder, superb value, 2/6, straight Hne wavelength zerial, 110 feet, 3/-, hos-phor Bropicy
post d, tuning device, 45 to 1,600 49strands,1/8 100 fect. O.V. indoor, 2,8,

Empire T-pe, 13 vds. €d, 10 f¢, co)'d
connecting wire, 10d. Qlazite, 10 it., 142.;
Bhavws genuine tealed Hertzite, Sd.

EBONITE COIL STANDS, 2 way, generonsl
size, 2/=, 2/8, "Cam vernfer or gearei,
211, 7.’! 3/6, Ebonite shaped plugs,
estra qun ity 6d. or 2/8 for 6. With fibre
eirip, 74, Push or puli ewitches, 1,3,

metres, a variable con-
denser and coil holder in
one, 19/¢,

2-way Coil Stand on base, Ex
handles, brass, 1/12, nickel,
2/8.

Marconiphone Series Parallel
Vartometer for B.B.C. and
58X X, 16/-,

CRO;X L.F. Laiest Model,
€11 3or b1

FERRANTI New Model, LF, PEOI;}CAgMg';‘;g.N“ Dislip g, wire, i lb.,'lOg 94,5 20%.,104.; e,

A¥3," 25/ AF4, - H 114, 6g., 1/- ; 28g., 1/2, Tin copper 10,{

18, POLAR STOCKIST 1, ks, Li1d. glr!p reel. Square Busbar
Complete Detector,| tin copper, 16 or e e

ORmOND Bhrostate, 8] /6. dunior Varieble .0003,| detector smull, 53, . lamse, 17, 178, 170,

©F ) 13(-11 Now 0005, 5/6 ca. Coil Unit,] 3/6, brase and nch Noted micrometery

Shrouded, 16/G. R ] Eickel, 10

Veulggeme s Coricensan LEAD I TUBES, good quallly, €4,, $&

ORMOND New Friction Drive] 9 way Cam Vernler, 6/- iy
Geared Variable Condenser,| 3 wly’, 9,8, i e s W TR

0003, 14/8, .0005,715/-.

REEOSTATS Finston, 6 chms,
2/8, 30, 2/8. Peerless 6 or

nickel D.P.D.T., 10d., 8.P.D.T., 9d, Tnse
baoks or eggs, 2 for 13d, 6 iz, pane]

EETS OF PARTS. breekets, 1034 palr.

Author’s selection.

Jess DBox, Iape!, Valves, |II.T. BATTERIES, B.B.C., 60 v,
30 obms, 2/8. Igranic . o
Pocent 0. erani | BT 100 .. . 847.1 lnrre, 8/1L; 36v., 5/83 Adico 60 v,, mﬁ

Twin v. Loud Epcaker Su/-
One valve reflex .. 41/~
Efficlent 1 valve set .. 80/-
All Coneert de Luxe oo 318/~
Bimplicity Three

Adlco 100 volts 12/6; Grid Blas, 1 1)
1L, 2/ (@v. Tapped 1} v.) Neutron 4.5
batteries, 4d., ¢ for 2/,

HEADPHOKES, all 4,000 ohms: Speciai
purchase 800 pairs N, and I, pattern light«
weight, cost 8/6 pair. Now clearing ay
£/11 pair. Famons Ericsson EV Continenta )
10/6 palr. & pairs, 30/ Adjustable
Nesper style, 8/8 pair. Standard N, and K
pattern, 8711, Brunet, 11/9, Latest ol
proved models, 12/8, 14/11 Qenuine
N. and K, stamped name on outslde cases,
11/6 ; Lightweights, new model, 136 ;
Geflnine Telefunken, sealed boxes, M/11 3
Dr, Nesper, genuine, 12/11 (rd'uﬂlblt)‘
‘ all 4,000 ohms,

FAMA VALVES,

30 ohms, 56, Potentio-
meters all makes, Kny Ray
Rheostat -with Dlal, 6 o1
30 ohmns, £/3, “Wates Micro-
stat. 2/9.

Wlu/ pay extravagant prices on hire
purchase terms ?

This set is the grandest value in the. world. !
No Royalty.

PHILLIPS VALVI S|

dv, Dotector 2, R’ Brigkt  3p9

- tv, Ampliley 2710 | Unidynedplo 3y

g 06 asovy A g:t:?nm w

ONE VALVE AND CRYSTAL SET|S.0%% 7 | ey ooz &

An ideal equipment

for your local station or Daventry, complem wWith
Valve, Batteries, Headphones, and erial,
Gear. Can be erected and ready forli g-inin 20
minutes. This set incorporates a permanent Crystal
Detector Set tnned by Variometer followed by
one stage of low frequency amplification. Tested
and guaranteed. Comprlses Set. -06 valve,
attery 60 volts, 1 DE L.T.3 Batter,
(Ever Ready),High-class 4 000 ghms Hea.
phones, I.e;;dv:ln. lnn;la,t.ors Wnn('ler
1ags, Aerxa ire, ready to
\‘;p. g Tnclusive price, 49 6

106 Radio Micre 8/- | with clips, 2/13.
' NO POST ORDERS ABOVE COL. \

’ PECIAL PRICES given over the counten
P for sets of parts for various circuits, veabls
valves, bought or taken in exchaunge fon
Any parts you have lo use fon
cntertained In exchange of purchased.
Goods may be brought without obligaticn
either side. I you purchasc new British
valves I will buy & burnt cut one for each

valve you take. Right reserved to carce)
. |

Carriage 2/6 extra. notice,
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MARPEL STAPLER

THE TOOL WITH 100 USES.

Invaluable to Wireless enthusiasts, Electric-
ians, etc., {or stapling wires to woodwork
or plaster. - Uses staples made from 22-
gauge wire, almost invisible.  Will not
injure plaster,

No more bruised fingers, no hammer
being needed. Just a steady push.

Also useful for —szmg rubber or lcather soles to
boots and shoes, securing lino, carpets, showcards, elc.

COMPLETE WITH THREE .
BOXES OF STAPLES, 4 / T
Slzes :—5/16" ; 7/16” ; 9/16”

Extra boxes of staples—any size—5d. per box.

J. P. MARSHALL & CO.,
87, Junction Rd., London, N.19,

“CROCIX” TRANSFORMERS
5'1 and 3'1. Guaranteed genuine, 4/~ each.
Postage 1

Continental Supplies, 497, Old Ford Rd., London, E.

EBONITE ~——

PANELS, RODS or TUBES, in all stzes cut

while you wait. Any article in Ebonite. can be

quoted for. Best quality. Lowaest prices,
BURGE, WARREN & RIDGLEY, LTD.,
91792, Great Saffron Hill, London, E.C.}

Malkers of the B.W.R. 2-speed Vernier Coil Holder.
latest improvement. Illustrated List FREE.

THE_ 'PHONE REPAIR SERVICE——

‘Phones Rewound and Remagnetized.. 4/f
‘Phones Remagnelized and Readjusted ... 2/-
Loud Speakers and Transformers Resvound.
Earcaps, Leads, Diaphragms. Postage extra

The H.R.P. Co., 46, St. Mary’s Road, Leyton, E.10

USHES

PERFECT
INSULATION,

Two required
(or each hole

FOR
MOUNTING
ON WOOD.
Orders under
1/-send1id. NUMBER 1 2
postage. Size of hole 4R4, 2D4A, 1/4" 5/16 3/8”
Price each: 1d, 1d. i
DAREX RADIOCO, Standard Works, Porelt Hlll S E 23

THE “GEM” SPARE COiL RACK,
A High-Class Moulded Rack to hold 8 spare coils. Each
po:ition plainly maiked. Complete with fixing screws.
2/9 Post From W. H. WHITE,

h Freo

5,. Saxon St.,

Leicester.

Headp}}ones and Loud Speakers rewcund to
any resistamce and remagnetised
EQUAL TO NEW: ]
at a trifling cost. Our 27 years’ experience of
electrical instruments and wire wmdma is your -
guarantee, Send direct with instructions to :—
VARLEY MAGNET CO., (Proprictors : Oliver
Peil  Control Ltd.), WOOLWICH, S.E.18. E
Makers ajthcfamaus Varley Anode Resisiance

Popular Wireless and Wireless Review, February 20th, 1926.

FOREIGN RADIO NEWS.

(Continued from page 1434.)

presence of representatives of all official
bodies and leading commereial concerns.

The station is owned by the Transradio
Internacional of Argentina, and is des-
tined to.replace the existing Monte Grande
Station.

Changes in European Stations.

The following alterations in some of the
principal European stations have been
announced.

The Zurich station, which up till now
used half a kilowatt, has been increased to
five kilowatts. The installation is already
provided, but awaits the formal sanction of
the Swiss postal authorities before being
used.

Radio-Lausanne has started broadcasting
on a 310 metres wave-length.

The opening of the Kiel relay station,
which has been repeatedly postponed, was
due to {a%e place on February 15th.

TLe Sunday concerts that were one of
the most popular features of Konigs-
wusterhausen have been suspended -by
that station, and will now be given by the
A. G. Funkstunde instead. The latter
station will from now on also broadcast
dance musie till midnight nightly after the
close of the ordinary programme,

It should be noted that Prague station
uses at present three differc n“ wave-lengths;
the entertainment progran m», however, is
always sent out on 368 metres.

Peruvian Marconi Contract.

After prolonged and difficult negotia-
tions, a twenty-five-years’ contract has
been signed with the Marconi people
granting them a monopoly in radio stations
and wireless telephone and telegraph
communication in Peru.

Part of the plan is to build a powerful
station in the neighbourhood of Lima to
serve as a connecting link both with the
big United States stations and with the
Argentine.

SUCCESS OF
“LANDS AND PEOPLES.”

Big Demand for New Colour Book.

ARENTS, teachers, and children them-
sclves are most enthusiastic about the
CHILDREN’S COLOUR BOOK OF

LANDS & PEOPLES, Part 1 of which
appeared last week. It offers extraordinary
value, and its immediate success is not
surprising.

The complete work will contain 3,000
camera pictures, including 700 magnificent
full-page: photographic plates, skl.lfully
coloured in the exact colours of nature.

The work is superbly printed on costly
art paper, and the price of each part is
Is. 3d. only. Owing to the unprecedented
demand, copies of Part 1 should be secured
without delay.

=i E 5 @
@ B @

with
Send two

; C.-S.
P.W,
S.W.

25/- buys the famous Dunham |
2-VALVE LOUD SPEAKER RECEIVER COMPLETE

all mecessary Valves,
stations, and Brown Loud Speaker, balance payable £1 per menth for

enn
xc!s we maZ, or your deposit to-day for quick delivery.

NHAM, Radio Eng.
Catalogue Department, 234-6, Brixton Hiil
2. Es{ablished over four

Batteries, Tclephones for long-distance
1 mounths.

ny stamps for catalogue of 14 different

{Late of Marconi Sc. Inst. Cn.),

, Liondon,

years ago. Memblers of the B.B.C.

since its inauguratidn.

e Latest Slt“ﬁd':‘lrid ’:Iodx.l gn-
enera adiophones
(made by the well-known (JEpOSIT
GeneratRadioCo.,Ltd. ). Super ‘-v
Sensitive and nghly Efficient.
Receivers matched in tone, Magnets of
highly expensive Cobalt steel. Diaphragms
triple tested. Beautifully comfortable,
highly finished, weight 7 ozs. Fully
guaranteed. Sent om receipt of 6d. deposit. If satis-
ficd, send 2/6 on receipt and_ balanee by instalments
of 3/- monthly until only 21/- is paid. Price, full
cash with order {(or within 7 days of recomt), £1.
SIMPSON'’S (BRIGHTON) LTD.

(Dept. 1623), 94, Queen’s Road, Brighton, Suisex.
SETS PHONES

R E P A I R s TRANSFORMERS

Offictally Approved by Radio Association.
ALLWORKGUARANTEED-LOWESBT RATFS-21 HOURSERVIOE
JOHN"W. MILLER, 68. Farringdon St., E.C.4.
‘Phone ;- Central 1950,

: THE' MIRACLE —
2 -VALVE RECEIVING SET

is the world's greatest Wireless Bargain. Sta-
tions over 400 miles distant clearly heard on the
Loud Sﬁcake
THE PRIDE OF EVERY HOME.
Complete with all accessories, D.E, Valves, H.T.
Battery, Accumulator, Aerial Eqmpment Royal.
ties paid. Headphones and Sterling Dinkie Loud
Speaker. Special reduced cash price, £7 10s,
Yours for £1 deposit and twelve moncmy pay-
ents of 16/-, List Fre
WDRLDS WIRELESS STOR.ES WALL[NG'IDN

AMATEUR CARPENTERS CABINET-MAKERS!
r 1/- we will send post free
Two Sheets LEATHERETTE, 20' by 307, in
a useful cardboard cylinder.
Just the thing for finishing off wireless eabinets,
etc., ensuring a ncat and effective appearance.
When ordermg specify Crocodile, 8eal or Lizard

finlsh, or Fancy Dcmg
The Imperml Card & Statxonery col,

89. Blackfriars Road, London, S.E

4.ELECGTRODE VALVES.—
Genuine Philips 4-volt, 9/-; Thorpe, 10/6.
3’ DAYS APPROVAL POST FREE AT OUR RISK,
Aneloy Products. 36, Camomile Street,
London, E.C.3.

Jrne BROWN ‘A-’ ¥ 5

fA2'at15/-
are the best for use with the P.W. Paper Dia-
phragm, Loudspeaker, Frames, etc. Stamp for List.
GOODMANS, 68, Farringdon Street, E.C.4

TRIOTRON VALVES.

Why pay 14/- for dull emitter valves ?
Spema! l4 days’ offer of the wonderful

RIOTRON Dull Emitter Valve,
*2 amp. 2 volt, 5/6 ; 06 amp. 4 volt, 6/6 ;: Power
Valve 10/6. POST FREE. Cash rdund:d if
not satished. Croix Transformers, ratio 5-1 and
,6/- By post from:—

H. E. NICHOLLS, 29-30, Trinity Square, London, E.C.3

GET YOURS
NOW.

4 H
AGUARANTEED VERA
- VOLTMETER

is given free to every purchaser of a
Primushigh- tensxonbauery Thisamazing
B advertising offer is oopen for a limited
\ time only, and is only to make this
famous battery still more popular.
Your money will be cheerfully
refunded if you are not satished.
100 volt. H.T. .. 14/8 post frce.
90 volt. HT. .. 12/6 post free

PRIMUS MANUFACTURING C°

114, GREAT SAFFRON MILL LONOONECI.
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J SE the wonderful “N”
| filament valves and get
SEVEN TIMES the life

from your 4-volt accumulator
charges.

Cut down the cost of upkeep and
reduce recharging journeys to ONE-
SEVENTH. '

This unique “N?” filament is so
economical of heating power that
NO SIGN OF GLOW can be
discerned.

Ask for the PM.3. , 16/6

A general purpose valve suitable for
every circuit. Gives clear strong
signals free from microphonic
disturbances.

Ask for the P.M.4. . 22/6

A power valve for majestic loud
speaker volume. The finest loud
speaker valve ever produced.

These valves can also be run from 3 dry cells

BETTER RESULTS WITHOUT
ACCUMULATOR EXTRAVAGANCE

Mullard

THE - MASTER -VALVE

'S

ADYT. THE MULLARD WIRELESS SERVICE CO., LTD. BALHAM, LONDON, S.W.12
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V. YA

Build your own Cone Loud Speaker

The LISSENOLA——the latest and most instantaneous success of all the famous
Lissen parts—is the essential sound-reproducing base which you convert
A . . - ‘ .

yourself into a loud speaker of whatever type you please. Used in accordance

_ with the directions given with each instrument, the LISSENOLA yields results

equal both in quality and in volume to loud speakers selling at several pounds.
The secret of this remarkable efficiency lies in the effective manner in which

the electro-magnetic sound reproducing system is concentrated.

Compare the price last. Make this test

" before buying: Go to your dealer—ask

him to put on the beést loud speaker he
has in stock—then use the same horn
‘on ‘the LISSENOLA, and see if -you can
notice any difference. :

A very successful type of speaker that
‘can be made quite easily and cheaply from
the directions given in almost any wire-
less journal is the Cone Diaphragm.
- «-  MaketheDiaphragm your-
self—then fit the Lissen
Reed to the LISSENOLA
and clamp it to the centre

of the cone by means of
the _two nuts provided.

the - volume — obtained will  surprise
and delight you. - The illustration shows

_The purity of tone—and .

one method of mounting a cone dia-
phragm speaker, 7
But for biggest volume of
all, build a big horn from
the directions and full-
size exact patterns given
with every LISSENOLA.
The -illustration shows
this effective horn, which
can be covered with fancy paper and
painted to resemble a factory article, and
made by you for a few pence.

In addition, the LISSENOLA will fit the
tone-arm of any gramophone, instantly
converting it into a loud sp=aker.

Your dealer will gladly demonstrate and
supply—or the ‘LISSENOLA can- be ob-
tained post free by return from the makers
—price 13/6, or with Lissen Reed 14/6.

~ THE LISSENOLA COSTS 13/6

I —but compare the price last

Lissen Limited, 8-16, Friars Lane, Richmond, Surrey

*Phome : Richmond 2255 (4 lines).

=~ p - . j. A 3 ’\ -

'Grams; **Lissenium, 'Phone, London.*

Pebruary 20th, 1928,

LILE, LTD. (Sole Agents), 1~,J.Lu‘(fgate Circus, London, E.C.4. Phone : City 7261 (2 lines),

Printed and published every Thirsdag by the Proprietors, The Amalgamffed Press (1422), Ltd., The Flectway House, Farringdon St.fLondon, E.C.4. Advertisement

Offices, Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4: Kegistered as a newspaper, and for transmission by C

17/4
Auvstralia an

J)cr annum, 8/8 for sfx months ; Akrond, 19/0 per annum, 9/9 for six months. Sole Agents for South Africa : Central News Agency, Ltd ;

New Zealand : Messrs. Gor\lqn and Goteh, Ltd.; and for Canada: The Imperial News Co. (Canada), Ltd. Saturday, February 20t.f\.

anadian Magazine Post.

‘.

Subscription rates,
Solo Agents for

1920.
E/R

]

All applications for Advertisement Space In BQPULAR WIRELESS AND WIRELESS REVIEW to be made to JOHN H.



