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THE WEEK'S NEWS AN
LICENCE DODGERS.

THE Post Offices, I am told, have
been kept very busy issuing

wireless licences to those who have
.hitherto dodged the payment of the
nominal sum we contribute to the
Government for the excellent pro-
grammes we receive. There is no
further excuse for not paying up, as
the Post Office position is now quite
legal. Personally, I have not a
ha'p'orth of sympathy for licence
dodgers.

A MILLION AND A HALF.
Speaking of money, do you

know that the British Public
is now spending about ten
million puund.s a year on
wireless? No less than 35,000
people are engaged in the
British industry, while the
number of licences issued is
now a million and a half. Up
to August 31 it was 1,423,000.

A GOOD IDEA.
The Barcelona Station, I

see, has taken a poll to ascer-
tain the listeners' favourite
operatic composer. Verdi
headed the list, Wagner came
next, closely followed by
Denizetti. Rossini and Puc-cini.each gained half of the
votes cast for Verdi, s, while
the rest of the operatic com-
posers were a long way
behind.

THE
CENTODYNE.

By PERCY W. HARRIS, M.I.R.E.

(Editor).

SEE PAGE 78.
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GERMAN THOROUGHNESS.
The Germans are keeping up their

reputation for thoroughness. At the
German Wireless Exhibition, recently
opened, extraordinarily careful atten-
tion was paid to the convenience of
English trade buyers, who were per-
sonally conducted to the various
stands by English-speaking officials.
The Berlin Radio Hall has been
specially constructed of wood and con-
crete with no steel work.

NOTES
WIRELESS AND THE POLICE.

Scotland Yard .have always been
interested in wireless, and have made
a careful study in the last year of
how radio can be turned to good pur-
pose in tracking criminals. It is, of
course, no secret that they have a
number of vans fitted with wireless
apparatus for both transmission and
reception. Of course, a secret code is
used when communication is carried
out to prevent leakage of information.

Now, I understand, the
Dudley Police Force have
followed the example of
Scotland Yard.

Some Interesting Novelties which may be seen at
the Wireless Exhibition are described on page 64.

FROM SENATORE MARCONI.
"Congratulations on
your new journal,

Wireless.' "

the first number of
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SELLING TO AMERICA?
American visitors to the

Wireless Exhibition have been
much impressed by the highs
finish and quality of the
British apparatus. " Make
your apparatus more selective,
and we will buy your sets by
the hundred," said one promi-
nent man.

DAINTREE OR DAVENTRY ?
I had a chat at the Wire-

less Exhibition with -Mr.
Litt, the engineer in charge
of the Daventry High Power
Station. Mr. Litt told me of
many interesting experiences
while the tests for the new
station were being carried
out.. On the day following
some tests in which he had

STEREOSCOPIC ffl

BROAD CASTING.
By CAPTAIN H. J. ROUND (Chief

of the Marconi Research Dept.).

SEE PAGE 55.
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frequently announced the station as
Daintree, letters of protest arrived
from Northampton, asking why he
did not pronounce the name of
the station properly, as no one
would know where it was. He
therefore announced the following
evening - as Daventry, only to bo
worried next day with a deputa-
tion from the local residents, who
were highly indignant that their town
name should be mispronounced. Mr.
Litt thereupon hit on the brilliant ex-
pedient of announcing on the follow -

Some of the apparatus belonging
to Mr. W. R. Whitmore (inset)
who has succeeded in hearing
with leadless telephones 30 yards
from an ordinary valve set. A
system by which this may be done
was fully described in " The
Wireless Constructor" for April,

1925.
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HEIL' Preserving 'Phone Leads F-1

,IFICIDDOMMEDEDDIEOLID=E RFEIDOCEDOCEDOCIMEIDEELlEEECIL:Jaall

Telephone leads, especially those
made of the rather flimsy and not too
well protected tinsel that is often used,
are very apt to become kinked in use.
Kinks, I believe, are responsible for

more break-
ages t h an

ing evening Daventry-Daintree. After
which he received no further protests.

GOOD THINGS IN STORE.
The Elstree Laboratories of Radio

Press, Ltd., are a hive of industry
these days. Dr. Robinson is here,
there, and everywhere, and when he
is not at Elstree you .will find him in-
vestigating all those wonderful scien-
tific instruments which Great Britain
produces so well, in the endeavour to
find the best and most precise appa-
ratus with which to equip the labo-
ratory. I wish I could tell you about
one wonderful piece of apparatus
which is now being prepared, but at
present the pledge of secrecy is on this,
as on many other matters..

CALL -SIGN.

OUR NEXT ISSUE.

SPECIAL FEATURES.

LICENCE PROFITEERING
BY THE POST OFFICE,

By Lt. -Commander Kenworthy,
R.N., M.P.

HOW TO GET THE MOST
FROM REACTION,
By Major James Robinson,

D.Sc., Ph.D.. F. Inst. P.

HOW AMERICA PAYS FOR
BROADCASTING,

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

a n y other
cause. T h e
experimenter
who is fre-

 quently con-
necting and
disconnecting
his tele-
phones, and
w h o, when
they are out
of use,
bundles u p
the leads and
leaves them
lying on his
bench, n o t
i n frequently
finds that a
casualty has
occurred.

Here is a simple way of preventing
kinking, and therefore breakages,
which I have found very- useful.

How to Start.

Obtain a piece of rubber tubing,
with an internal diameter of about
3/16 in., as long as the twisted por-
tion of the leads. Attach a small
weight --a bodkin answers very well-
to the end of a piece of thin but
strong string. Hold the tubing so
that it is vertical and drop the weight
through it. Attach the other end of
the string to the phone cords and -pull
them through the tubing. Lastly,
bind the tubing tightly so that it grips
the cords firmly at both ends. It will
now be found. that the leads are amply
protected, for the springiness of the
tubing prevents the formation of
kinks. The tubing need not be of
thick, heavy rubber, and its presence
will not be found to cause any incon-
venience worth talking about to the
user of the telephones.

R. W. H.

A SAFETY
DEVICE

WHEN making up new panels, it
is as well to ascertain that no

short circuits have been made in the
wiring which might cause the burning.
out of valves. A simple device for
carrying out the test is shown in the
diagram. As the construction is on a
small scale it is as well to drill the
ebonite before cutting to shape, to pre-
vent splitting. First draw a centre
line upon which the drillings are
made. The centre hole is drilled to suit
a pocket torch lamp. Drill the other
two holes to clear the screwed portion
of the valve pins, for which a 4 B.A.
clearing drill should be used. Next
cut out the ebonite piece to the given
dimensions. Two contact strips are
made from thin springy brass, as
shown (A and B).

Construction.

rn assembling the bulb is forced into
the centre hole, and the strip A is
slightly bent over to make contact with
the side of the lamp and secured by
means of the calve pin.. Contact strip
B is bent as shown to make contact
with the pip on the underside of the
lamp, and is secured by means of the
other valve pin. If the centres of the
drillings have been accurately worked
out, the unit will fit the filament
sockets of a valve holder.

Testing.
To carry out a test, insert the tester

across the filament sockets of the

'

1-
a-

Pocket Torch Lamp

Brass
Contact 5/rips

3//6

4 B.A.Cleor

The safety device is easily made
from the details given.

holder on the panel under test. Place
a pocket battery across the low-tension
negative and positive terminals on the
panel. If the lamp lights up, all is
well as regards the filament circuit.
Remember during the test to place the
filament resistance in the " on " posi-
tion. Next place the battery across
the high-tension negative and positive
terminals. In this case, the lamp
should not light up ; if it does, the
high tension is wrongly connected
somewhere. This little device may
possibly save the price of a valve in
reward for a few pence and the little
trouble expended in its construction.

R. A. M.
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tereoscopic
Broadcasting

73,y Captain H7 Nound
M.C., M.I.E.E.,

Chief of the Research Department of Marconi's.

AGOOD many years ago a demon-
stration was given of what

might be called stereoscopic transmis-
sion of sound. I believe the first
demonstration was given at one of the
Paris Expositions.

The idea was revived in the early
days of broadcasting in England, and
some notes on the possibilities of it
were published by Capt. Lewis of the
B.B.C.

Experiments at the Opera House.
During the winter before last the

writer was able to do some prelimin-
ary experiments with modern micro-
phones at the Opera House, and a
little later the experiments were con -

C172,3 ,
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Two loud -speakers are used at the
receiving end.

tinned in the laboratory to determine
if the results produeed would be
worth while actually broadcasting.

I propose here to put on record the
results -of these tests and to describe
how reception can be carried out on
this systeth, so that if in the near
future Captain Eckersley finds it con-
venient to do some transmission ex-
perimenters will be ready to receive.

Direction of Sound.
Our ears, due to the fact that they

are spaced about 6 in. apart and also
due to the fact that the head acts as
a sound shield partially protecting the
left ear from sounds on our right and

 the right ear from sounds on our left,
are able to indicate to us the direc-
tion of sounds. It is usually con-
sidered  that low notes have their
direction indicated by the phase dif-
ference of the sounds arriving at the
two ears, and that high notes have
their direction indicated by mere
strength difference.

Personal Experiments.
Some experiments 'of mine in 'which

the low notes of an orchestra were

reproduced by one loud -speaker and
the high notes reproduced by another
loud -speaker indicate strongly that we
get our chief sense of direction from
the low notes, as the apparent direc-

Ile ad

Source ofsound
Microphones

Separating Wait

Fig. 1.-Th's system allows the
listener to construct a mental sound

picture.
tion of the orchestra from the two
loud -speakers is always from the loud-
speaker giving the low notes. How-
ever, the exact line one should draw
as to what is a high note and what
is a low one is hard to make out.

Path Token
' by Speaker

CI.../ Microphones

/// /././ ///'

Amplifiers

  Observers

Fig.2.---Arrangement of microphones
and loud -speakers to give a stereo-

scopic effect.

The Brain and Sound Pictures.
The brain seems to be able to use

the phase difference received by the
two ears and not only determine the
direction of a sound, but build up from
a' complicated mass of 'sounds produced
over an area a solid sound picture.

An Experiment.
If we take two microphones and

place them side by side and connect
each microphone to a single head re-
ceiver and then listen via this double
system to a sound produced in the
neighbourhood of the microphones, by
means of the two head receivers, one
placed on each ear, we shall get to
SOME, extent- the same effect as if we
were listening directly.

The experiment should naturally
take place in two rooms so that the
observer will not receive the direct
sound. If a man speaks at the source
of sound and then moves about from
side to side in front of the two micro-
phones, the relative phases of the sound

Two microphones are employed at
the broadcasting station.

to the two microphones will vary, and
froth this the observer will be able to
estimate the motions of the speaker.
Also, if in the room a number of
sounds are produced in different places
the observer will mentally construct a
sound picture exactly as he would if
his head was in the position of the
two microphones (Fig. 1).

A First Attempt.
The first time I tried this experi-

ment was at the Opera House. The
B.B.C. had placed side by side near
the footlights a Western Electric
Carbon microphone and a Marconi
magnetophone, each with its attend-
ant amplifier.

One of these microphones was in use
for broadcasting and the other was a
stand-by. We tapped on to the two
amplifiers, each with a separate head-
phone, and because the tone of one
was lower than the other we equalized
the tones approximately with a series
condenser in one telephone lead. On
listening in, the effect was very
realistic.



11.14106,,

56 WIRELESS. September 26, 1925.

S EREOSCOPIC ROADCASTING continued.
A Peculiar Effect.

The performers could be followed
about mentally on the stage as they
sang and acted, but the most extra-
ordinary thine.'' was that the orchestra
seemed to be behind me.

This " behindness " I at once put
down to the fact that the microphones
were on the footlights and the
orchestra was behind them.

At the time I noticed nothing
peculiar about the performers.

None of the sounds one heard could
be imagined as coaling out of the
'phones until one or other 'phone was
removed, when the result became by
contrast very flat.

Laboratory Tests.
Soon after this-arid shortage of

amplifiers delayed the experiment-a
systematic series of tests were carried
out in the laboratory, and then it was
again noticed, and this time much
more definitely, that all sounds seemed
to be reproduced behind one, although
one or two people seemed to get the
impression that they were above them.

Observations.
If the speaker walks from side to

side of his room in front of his two
microphones, when he is, say, to the
extreme left, the listener hears his
voice and his footsteps more or less in
a line with his two ears.

As the steps near the position fac-
ing the microphone the listener hears
them coming nearer, but they pass
behind him. By no trick could we
get them to pass in front.

If the speaker walks behind the
microphones the effect is exactly the
same.

Reversal of the connections to one
of the microphones or telephones
merely shifts the speaker from right to
left.

One of my friends listening -in had
the impression of the man walking
through him, and still another that the
speaker was walking overhead, but the
majority had the back impression.

A Suggested Explanation.
The explanation of this curious

effect is probably that if phase is the
only criterion of direction there are
two positions at the back and the front
which give this same phase difference,
and in actual listening we use some
other effect to determine which of
these directions is right. Certainly
our sight to a great extent, and after
that head movements and perhaps, to
some extent, the high notes in sounds,
and the fact that owing to the shaping
of our ears intelligibility is better from
the front than from the back. None
of these criteria can be applied in
listening via microphones, and perhaps
the brain, getting no results from these
sources, writes down the sound as
from the back.

I had some idea that voices did not

give the effect so much as other sounds,
and certainly in the first opera house
experiment we did not notice the
voices were behind, but all the time
the orchestra was definitely there.

Muffling.
Muffling the transmission of the

voice with condensers seemed to throw
the voice more behind, but unfor-
tunately it did not occur to me at the
time to cut off the low tones.

Aside from this very annoying effect,
the spacing of the microphoneS and the
effect of shields between them to simu-
late the effect of the head were tried.
A best effect could be obtained, but it
was not very marked, and we came to
the conclusion that simply putting the
two microphones about 1 ft. apart,
the active side of each one turned
slightly outwards at about 45 deg.,
gave the best general effect.

A close-up of the Marconi - Sykes
microphone, which is largely used
by the B.B.C. and with the develop-
ment of which Capt. Round is closely

associated.

Results with Loud -Speakers.
These results were obtained with

headphones, and an attempt was next
made th produce the results with two
loud -speakers.

These two loud -speakers were placed
as shown in Fig. 2, one on either side
of the room, each one connected up as
shown.

If one stood in the position shown
the effect produced was very real.
And in rather an artificial way the
sound was made in front of one.

A man walking in the other room
backwards and forwards in front of
the microphones walked apparently
backwards and forwards in the receiv-
ing room in an astonishingly natural
way. Different sounds produced
simultaneously at .flifferent places in
front of the microphones came out
approximately similarly placed in the
receiving room, and one could differ-
entiate then better than with one loud-
speaker alone.

A Difficulty.
But there worts a serious difficulty

now introduced. Any movement of

the observer at once altered the rela-
tive phases of the sounds, resulting in
an apparent shift of the transmitted
noise; and different observers in the
room were getting different apparent
effects at the same moment, particu-
larly those too near one loud -speaker,
who got no stereoscopic effect at all.

Perhaps in a big hall with the
audience well in the centre and loud-
speakers far to the sides, this effect
Would not matter, but in a small room
it would cramp the listener's style to
some extent.

The sound in this case is forced to
the front in a purely artificial way,
and, needless to say, the effect of the
speaker walking behind the micro-
phones is reproduced still in front of
one.

Broadcasting.
There are no serious difficulties in

the way of giving out some of our
broadcasting in this stereoscopic way.
But it is doubtful whether, owing to
the lack of back and front effect, many
people will care to listen to it for
long.

Two transmitters and two receivers
are necessary, separated all along the
lines. That means two wavelengths
fairly well separated, with consequent
liability to fade at any big distance in
a different way.

But people listening in at short
distance should get reliable effects.

Studio Conditions.
The two microphones side by side in

the studio must be connected to
two control amplifiers, which latter
must be linked together so that if for
any reason* the control operator
requires to weaken the output to the
two transmitters this is done simul-
taneously.

No other troubles are likely to occur,
and we have here in England an ideal
arrangement for giving the " stereo-
scopic " effect from 2L0 and
Daventry, which frequently send out
the same programme, and each with
very carefully checked quality.

A Chance for the Crystal User.
All those in easy range of both

stations may even with crystal re-
ceivers be able to get the solid effect
and listen to the various performers
in a way one degree more natural than
our present way.

The simple way to go about prepar-
ing for the double reception is to erect
two receivers on separate aerials, and
connect one to one side of yout head-
phone, the other to the other side.

To get the " right " and " left "
right, the announcer in London will
have to say what position he is in with
regard to his microphones, and then
you will, if necessary, reverse the leads
on one pair of 'phones to get the same
effect.
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V

y AST week I told readers of WIRE-
LESS about many of the remark-

able
-1-4

characteristics of modern Amer:.
can radio receivers. This week I want
to go into some detail regarding that
great feature of such receivers-selec-
tivity. On the audio frequency side
British sets are unequalled by any
others in the' world, while Americans
have no special feature in their detec-
tor circuits, which distinguishes them
from British. In valves we are con-
siderably better off than our American
friends, for not only have we a wider
variety to choose from, but the
standard of quality and uniformity is
higher here. The secret of selectivity
in American radio receivers lies in the
design of their high -frequency amplify-
ing stages and their exceedingly care-
ful disposition of the wiring.

Direct Pick-up.
I have often heard experimenters

boasting of the wonderful sensitivity of
their sets. As a mark of the sensi-
tivity it is often stated that the
receiver will give loud -speaker results
from the nearest station even though
it be ten or'fifteen miles away, with-
out any aerial or earth connection I It
is true that the fact that a receiver
will act in this way is a proof of its
sensitivity, but-and this is a very big
" but "-it is also a proof of non -selec-
tivity ! You will see why when you
consider a moment. Think this over
carefully. If your circuit is sufficiently
sensitive to pick up signals for ten or
fifteen miles without any aerial or
earth connection, it must be picking
up those signals on the wiring of the
set. A properly designed receiver
should be exceedingly sensitive when
either ,aerial or earth or both are con-
nected to it, but should give nothing
whatever when these wires are discon-
nected. If the wiring of your set will
pick up signals from, say, London
when you are tuned to, say, Manches-
ter or Bournemouth, you cannot expect
to get rid of London when you
want to.

Directional Effects.
To avoid pick-up on wiring, the leads

must be very short and spaced very
carefully. The ordinary connecting
wires, however, are not generally the
leading source of trouble in pick-up.

SECRNTS
AMERICAN SIFIE

ll

CTIVITY
By PERCY W. HARRIS. M.I.R.E. Editor

The radio frequency transformer and
the aerial tuning coil, particularly this
latter, are the chief sources of pick-up.
Recently, in preparing my notes for
this article, I performed the interest-
ing experiment of using a very sensi-
tive receiver without aerial or earth,
in such a way that it would give loud-
speaker results from London. The
pick-up took place almost entirely on
the aerial tuning coil, and I proved
this by slowly rotating the receiver.

An Experiment.
When the line connecting my house

with the London station came through
the axis of the coil (that .is to say,
when the coil was at right -angles with
this line) no signals were heard, but
when the. line was at right -angles to
the'axis of the coil (the coil not being

The Grebe binocular coils.

in line with the station) full loud-
speaker volume was obtained.

All kinds of different schemes are
used in American receivers to avoid
pick-up, in some cases the coils being
Shielded by a metallic screen. In
others, special double coils are used
with a closing field, so that the pick-up
of one coil is neutralised by the pick-
up on the other. Such a special double
coil is shown in the illustration 3n this
article, and is the chief means by
which the receiver illustrated in my
last article is practically free from
pick-up on the windings.

A Special Arrangement.
Another leading reason why higher

selectivity is obtained in American
wireless sets of modern design is that
loose -coupling is used between the

aerial and the grid circuit of the first
valve, between the plate and grid cit.:
cuit of the first and second valves, and
between the plate and grid circuits of
the second and third valves. Loose: -
coupling has two main advantages:
(1) It adds greatly to the selectivity,
and (2) it minimises the tendency to
feed -back energy from the grid circuit
to the plate circuit, thus introducing
unwanted reaction. In one receiver
(the Zenith) the coupling is loosened
to such a degree that there is not suffi-
cient feed -back to set up self -oscilla-
tion in the receiver, and as the value
of the minimum coupling to get rid of
this feed -back varies with different
values of tuning condensers, a special
arrangement is incorporated en the
end of the condenser shaft, so that as
the condenser value is varied, so the
coupling is varied to correspond.

Low -loss H.F. Transformers.
Finally, I would mention the fact

that the secondary circuits of the high -
frequency transformers are of the' low -
loss variety, and are considerably more
efficient than most of the high -fre-
quency transformers produced in this
country. The nearest approach to a
low -loss transformer produced. in this
country is probably that sold by Messrs.
Lissen, Ltd., and originally designed
for a set described by Mr. R. Tingey,
M.I.R.E., of the Radio Press staff, in
Wireless Week/y. In many receivers
the feedback effect is neutralised by a
special arrangement. Americans have
abandoned potentiometer control, for
it introduces damping, which con-
siderably decreases selectivity.

SPECIAL NOTICE

In next week's issue of

" 'Wireless will appear a
powerful article by

LT.-COMNDR. KENWORTHY,
R.N., M.P. :

"Licence Profiteering by the
Post Office."
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" COMING SOON "
VARIETY will be the keynote of

next week's programmes, and a
judicious mixture of light and classical
music will feature strongly. Com-
mencing on Sunday with an afternoon
Wagner concert, conducted by Mr.
Percy Pitt, the programme includes
the Prelude and Closing Scene from
" Parsifal," with Mr. Walter Hyde as
soloist.

A Wagnerian Singer.
Mr. Hyde has been a familiar figure

in London's musical schemes from his
first appearance in " My Lady Mo ly "
at the old Terry's Theatre twenty
years ago to his latest roles with the
British National Opera Company. He
has filled nearly every Wagnerian part
with Hans Richter and Sir Thomas
Beecham at Covent Garden and the
Theatre Royal, Budapest, while he
was the first Englishman to play
" Pinkerton " in " Madame Butter-
fly." Few people remember Mme.
Liza Lehmann save for " In a Persian
Garden," but one of hei best works

was a roman -
t i c opera,
"The Vicar
of Wake-
field," pro-
duced i n
1907, and
with Mr.
Walter Hyde
a s Squire
Thornhill.
His broad-
casting suc-
cesses are
now legion.

The Celeste Octet plays on Sunday
evening, with Mr. J. H. Squire him-
self directing. A new -corner to broad-
cast work will be found in Miss
Katherine Bacon, who hails from
America, although English born. She
is a highly -esteemed pianist on both
sides of the water. Miss Glwadys
Naish will be the soloist. Known to
us as " The Welsh Nightingale," as a
coloratura singer she is unequalled.

British Music.
During the last few years a little

group of English song writers have
Game to the front, and since the era
of wireless their names are household
words to the general masses of the
public. Wilfred Sanderson, Alfred
Ketelbey, Roger Quilter, and East -
Hope Martin are all names that figure
largely in the popular programmes,
and Monday night's scheme, in which
the last-named's new song cycle,
" The Way of Ships," will be probably
enjoyed by most of us. This should
prove as popular as " Come to the
Fair," which will also be per-
formed. The soloists are Miss Kate

Miss May .ssysii as Siebel
in "Faust."

Winter and Mr. Herbert Hefner, while
Miss Anne Godfrey will play some
of the composer's violin solos to his
own accompaniment at the piano.

Pavlova at Covent Garden.

Although to hear a dance without
seeing the dancer is losing nearly all
the charm, yet many listeners, un-
able to be actually at Covent Garden,
will weleoirs the third season of the

great Rus-
sian dancer
Pavlova, at
Covent Gar-
den on Wed-
nesday, when
some of her
" d i v ertisse-
meats " will
be relayed.
Probably
Mme. Pav-
lova wilLgive
her most

popular item, " Le Cygne," from
Saint-Saens' " Carnival des Ani-
maux."

Opera will be represented later by
the third act of " Rigoletto," from
the Theatre Royal, Glasgow, where it
is being performed by the B.N.O.C.

Mr. Waiter Hyde.

A Plebiscite
Programme.

It is always
interesting t
find out jus'
what t
public really
wants, and
our contem-
porary Tit -
Bits' ballot
held recently
has obviously
achieved its object. On Tuesday next
will be held a concert, in which appear
the ten most popular artists as decided
by the public itself. These are Miss
Carmen Hill, one of the earliest of the
famous ballad singers to broadcast;
John Csesss the English Shake-spearean

s i n g e r;
Robert Rad-
ford, of the
B. N. 0. C.
The instru-
mentalists
aro Miss
Daisy Ken-
nedy, t h e
Australian
violinist, one
of the earliest

Sohn Henry. o f famous
artists to recognise the value of wire-
less ; Mr. Maurice Cole (pianist).,
another early broadcaster; De Groat, of

Miss Daisy Kennedy.

Some of the Stars
in Next Week's
Programmes.

Piccadilly Hotel fame, who will
play with his coadjutors, Samehtini
('cello) and Gibilaro (piano.); while the
brand of humour preferred is from.
" John Henry " and " The Roosters "
military concert party. As a finish
comes the 2L0 Military Band, and
thus realising what the public warts,
it shoUld be up to the B.B.C. in future
to see that the majority gets what it
wants.

Military Music.
Someone once said that England's

national instrument was the German
brass band at the street corner. Cer-
tainly a brass or a military band appeals
to a very large section of the public,
so that the programme of Friday,
October 2, should prove more than
ordinarily interesting. Under the title
" Regimental Remini,cenccs," a serves
of interesting episodes from the his-
tories of the English territorial regi-
ments, most of which are commemorated
to this day, will be presented under
the direction of Mr. R. E. Jeffrey.
The musical
i 11 ustrations
will be sup-
plied by the
Band of
H.M. Royal
A i r Force,
under t h e
direction o f
Flight-Lieut.
Amers. They
will also give
subsequent. Miss Glwadys Siaish : "Theband items,
including Welsh Nightingale."

some Old English Dances by the late
Mr. Cecil Sharpe. Mr. Charles Pen-
rose, who has been fulfilling many
variety engagements, returns on this
night also to give us an attack of his
" Laughteritis."

Humour for Next Week.
Humour will be well represented

next week, for on Saturday, October 3,
Ronald Gourley, the blind pianist, will
open the evening's programme. Mr.
Gourley's ability to make a classical
symphony out of such ingredients as
" It Ain't Gonna Rain No Mo',"
Rachmaninoff's " Prelude," " The Lass
with the Delicate Air," and " All
Alone," have become by now pheno-
menal, and, added to his gifts as a
siffieur, his name is always a welcome
one. Later will follow the second and
third acts of " La Boheme " (Puccini),
from the Theatre Royal, Glasgow, by
the British National Opera Co. For
this the principals are Browning Mum-
mery and May Blyth. Both are
famous opera singers, and Miss Blyth
was heard again to capital advantage
last week as Siebel in " Faust." This
is a favourite part of hers.



September 26, 1925. WIRELESS. 59

PUT YOUR VALVES ON VELVET

THE
1MAGAZINE
w CATALOGUE W

Ask for a copy
today

FREE
on

Application
#"-

'NS

Prof. A. M. Low
on

"THE POSSIBILITY
0/ TELEVISION."

iVES?14%72
W. B. Medlam, B.Sc.,

A.M.I.E.E.
on

" Building a
Superheterocyne."

Articles on " Building a
Wireless Set," " Upkeep of a
Crystal Set." " Those Micro -
phonic Noises," " Dodging
the Aerial," and many others

Full details
of all the new

CLI AJ.. RADIO
CONIPONENTS & SET8.

INSULATED HEAD FITS FLUSH ON PANE1.
PROTECTS THE. VALVE: DECORATES THE PANEL

ADJUSTABLE
SLEEVE

i it

p_itlAx.,PATENTED
HOURGLASS

CONTAC SPRING

k\t

\\Mts. AZA C (\LOGUE
\\ 1 526 f. 111014'

Prot essor Low a cc;

-

CLIMAX RADIO ELECTAIC, Ltd.
Head Office and Works QUILL WORKS, PUTNEY, LONDON, S.W.15

Telephone : PUTNEY 2599. All communications to Head Office.
Showrooms - 257, HIGH HOLBORN, LONDON, W.C.I. Telephone : HOLBORN 2538

Use the Climax way of protecting
the valve and getting rid of those
annoying microphonic noises. Your
reception will be immeasurably
improved by using Climax Anti-
.microphonic Valve Sockets.
The Climax Anti - Microphonic Valve
Socket is designed to eliminate mechanical
shccks from the Valve while avoiding the
introduction of additional electrical capacity
between the valve stems.
The barrel of the socket is provided with a
circular rim which enables the socket to be
mounted flush on the panel, the upper surface
of this rim being insulated to prevent
accidental burning out of the valve.
The Valve Stem is supported on the Climax
patent hour -glass spring, the waisted portion
of which makes an excellent electrical
contact and keeps the stem absolutely clear
of all other parts of the mechanism.

Price: One Set of four Climax Anti.micro.
phonic Valve Sockets fitted with patent
hour -glass contact springs complete with
nuts and washers (hour -glass spring patent
applied for) .. 2/- per box.

Insist on the name CLIMAX-it pays

If you have difficulty in obtaining genuine
CLIMAX productions and are asked to accept
inferior imitations, kindly send your order direct
to us, enclosing P.O. or cheque to the correct
amount, when immediate attention will be given
to your instructions. ELI u AX

A RAD I 0 A
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ANIMALS have often appeared in
the role of broadcast artistes,

but it is seldom that they have done
so with a knowledge that they were
giving something in the nature of a
performance.

Two of the earliest animals to be
broadcast were quite unconscious that
their actions would have such a wide
effect. One of these was a dog in the
street outside Savoy Hill, the an-
nouncer having left the doors of the
studio open one hot night when a
specially sensitive microphone was
being tried while he read the news
bulletin, so that the dog's bark inter-
fered considerably with his even read-
ing.

A Queer Artiste.
The other case was that of a

curious buzzing that developed in the
transmissions from the Aberdeen
studio at about the time when this

Miss B. Harrison, the
famous'cellist,charrning
the nightingale in her

Surrey garden.

station opened. The interference was
eventually found to be due to a fly
which was settling on the diaphragm
of the microphone, no doubt attracted
by the heat develOped by the micro-
phone (which in this particular type
is considerable), and further pleased
as a true Aberdonian at the opportu-
nity of having free and sole use of
the microphone as a warm home with-
ont having to pay for its lodging.

Since then many animals have made

CIIIIIMEg'illaftirlialift011111:111M116111411111151111141111R

Animals as
Broadcast Artistes

6111311111113011111:111E1111LNIE1.111a1NICWICHEIMINI

CapP.2 A. c...0 West. MA:, B. Sc.

Chief of the Research Department of the British
Broadcasting Co.

their microphone debut, and have pro-
duced varied sounds characteristic of
their species.

The great difficulty is, of course, to
make animals perform at any given
time and according to programme.

Choosing the Animals.

With domestic animals' and wild
animals in captivity at the Zoo it is
not so difficult, as recourse can be had
to a primitive instinct, such as hunger,
or to habits peculiar to any particular
species. When broadcasting the Zoo
was first suggested, Uncle Leslie, of
2L0 (Mr. L. G. Mainland) made a
comprehensive tour of the Zoo in con-
sultation with the officials and keepers,
and found out which animals were most
reliable in making noises to order. And
from these were chosen those that
appeared to be the star performers. The
sea lions, the hyena, the walrus, and
the baboons responded well at feeding
time, especially if the food was shown
to them for a few moments before it
was given to them. The elephants
trumpeted and performed to the order

of their nati v e
keeper; the parrots
became alarmed
when a strange bird
w a s introduced
among them; and a
certain little mon-
key, well known- to
visitors, made the
most terrifying
yells when his play-
mate was taken
away from him for
a few moments.

A Few Difficulties.
In this way the

most difficult part of
ensuring a good pro-
gramme was over-
come. But the case

of providing sounds from wild animals
and birds in the- open country is
quite different. A close study of
the habits of the animal must
be made. There are so many
factors adding additional difficul-
ties that it is impossible to make,
a definite promise beforehand of a
successful transmission. The case of
the nightingale forms a good illustra-
tion. A year ago the song of this bird
was successfully transmitted on two

oi2

occasions without any difficulty, and
exactly when promised. Only one
microphone was used, and the bird in
question-the best of several in the dis-
trict-sang every night with amazing
regularity, without changing its posi-
tion or time of performance. The
reason was undoubtedly . that the
weather was perfect; it was warm and
still, and the season was normally ad-
vanced. This year we had, as before,

The native keeper, at 2L0 inducing
the elephants to perform.

the benefit of Miss Harrison's assist-
ance, and of the experience of the wise
men of the local countryside, who know
all that there is to be known about
birds and their habits. We had much.
improved apparatus, several micro-
phones placed beforehand in readiness
exactly where we knew the birds were
singing, and plenty of assistance to
change these positions should the birds
change their minds and sing elsewhere.
But for some reason or other we were
unable to make a complete success of
it.

More Difficulties.
Oil only one night, out of four

attempts made, were we able to trans-.
mit really good bird music. The birds
seemed to change their position every
night, and sang at all sorts of times;
sometimes they sang all day and not
at night; another time they would not
start until 2 a.m. The season was cer-
tainly abnormally late, the evenings.
were cold, with strong winds; nightin-
gales will never sing, so they say, on
nights like this. Or did they, by
natural intuition, suspect that some-
thing was happening? The following
incident is rather curious, but it may
be just an example of that uni-
versal law of nature, " the general
cussedness of things." We had found
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LISSENIUM.

-with a re-assuring click f
YOU can hear the contacts of the LISSEN

PUSH-PULL SWITCHES make and break
with a re -assuring click, telling of good elec-
trical connection, well secured.
Examine the points of contact and you will
find them always clean and bright they are
self-cleaning.
Consider their position and it is obvious that there must
be neglible self -capacity.
The manner of construction and the quality of ebonite
used prevents leakage and losses.
There is a LISSEN PUSH-PULL SWITCH for every
switching operation --you can easily select a suitable
switch for your particular purpose ; if any difficulty we
shall be pleased to help you.
LISSEN PUSH-PULL SWITCHES were designed for
radio work they are real radio switches.
Mounted by the Lissen One -Hole Fixing Method,
they occupy only an inch of space.
r. LISSEN TWO-WAY SWITCH : For use in all cases where a
single -pole double -throw switch or an on -and -off Switch 2/9
is specified
2. LISSEN SERIES -PARALLEL SWITCH : Connects 6)/9
your aerial condenser in series or parallel with the aerial coil a)
3. LISSEN FIVE -POINT SWITCH : Switches off a stage of L.F.
or H.F. and at the same time cuts off the filament supply to the
unused valve. Shorts aerial to earth and disconnects A
both batteries. Many other uses also .. . ..
4. LISSEN REVERSING SWITCH : When a stage of H.F. is cut
out it is necessary to reverse the connections to the reaction coil,
and this is the switch to use. Can be used whenever it is necessary
to reverse any connections. Very useful for comparative 4/testsalso .. . .. .. .. ..
5. LISSEN D. P.D.T. SWITCH : For use as a stand-by tune switch
or for any operation where a double -pole double -throw A
switch is required .. .. .. .. ..
6. LISSEN KEY SWITCH : The latest addition to the range of
Lissen Switches. Primarily intended as a battery switch. With
the plunger withdrawn the batteries are disconnected so that the set
cannot be tampered with and the valves cannot accidently be
left alight. Can also be used as a plain on -and -off switch 2/6

ALWAYS USE A LISSEN PUSH-PULL SWITCH

Send for Text Book of LISSEN Parts-free to readers of this magazine.

LISSEN LIMITED
LISSENIUM WORKS, 18-22, FRIARS LANE, RICHMOND, SURREY.
'Phone: Richmond 2285 (4 lines). 'Grams: LISSENIUM, PHONE, LONDON.

LISSEN PARTS well thought our, then well made
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Works :---
WEXHAM ROAD, SLOUGH

Phone: SLOUGH 199

Radio Symbols and the choice
of Components.

N radio circuit diagrams, certain symbols are used
to indicate where various components should be

incorporated. The wise experimenter and construc-
tor will incorporate, only such components that can
be relied upon to be of high quality and guaranteed
efficiency-and hese the symbol is again significant.
Components bearing the symbol (e) are the acme
of perfection both in construction and efficiency
in action.

(C) MICA FIXED CONDENSERS.
Are of the permanent capacity engraved thereon.
Are instantly interchangeable.

PRICES. each
0'0001 µF to o'oor µF (030) 1'9
0'015 p.F to o'or ILE {op) 2/3
0'015 µF to 0'03 AP (034)
(Two clips are supplied with each condenser.).:2Above6
mounted on ebonite base, with terminals, any value, 1/. extra

L.F. TRANSFORMER.
A high grade and efficient Transformer of pleasing design for
all intervalve purposes, possessing the best possible electrical
characteristics. Provided with clip; to take 0 fixed
condenser. Price ... 21/. each

H.F. TRANSFORMERS.
" The Transformer that made H.F. Amplification popular."

Supplied in six ranges of wave -lengths, covering So to 7,000
metres, Price il0/- each. Special 4) Neutrodyne Units
and Super -heterodyne Couplers also supplied. No extra
charge for matching, if stated when ordering. .

POTENTIOMETER.
Panel Mounting Price 7/6 each

GRID LEAKS.
 Can be obtained mounted (as illustrated) or unmounted (with

two clips). PRICES. each

Anode Resistance, all values
Grid I,eak, all values ...

(Each supplied with two clips.)
Above Mounted on ebonite base with terminals extra
(6) COMBINED GRID LEAK and CONDENSER.

Price
(6) FILAMENT RHEOSTATS.

PRICES. each
Bright Emitter Filament Rheostat ... ... 5/6
Dull Emitter Filament Rheostat ... .. 6/6.

Dual Type {for either Bright or Dull Emitters) 7/6
Triple Rheostat ... ... ... ... ... 22,6

1111111111
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London Showrooms :-
179 . STRAND . W.C.2.

Phone: CENTRAL 6988
Manuf Acurers of Wire:es; and Scient fie Apparatus

Head Office : HASTINGS HOUSE : NORFOLK STREET : STRAND : LONDON ;W.C.2. Phone : CENTRAL 8272/3

TELEGRAPHIC ADDRESS : RAD IETH ER, ESTRAN 0, LONDON CABLE ADDRESS: RAC 'ETHER, LONDON

Barclays Ad.
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ANIMALS AS BROADCAST ARTISTES-continued.
in the middle of the woods one bird
that was a wonderful singer when it
started, and the night before the
last attempt it gave a wonderful con-
cert. We could not transmit it then
because it was an early night for broad-
casting, and all stations had already
closed down.

A Wily Bird.
It was a long way away, but the next

day we quietly ran a very long cable
(about half a mile), and, without
making any Fiore noise than on the
.previous night when listening to it,
installed a sensitive microphone all
ready for the evening. But that even-
ing the bird never sang a note (nor
did any other bird), so that at mid-
night we sorrowfully went to bring in
the microphone from the woods; and
then immediately after we had discon-
nected it the bird started; it sounded
to us exactly like a song of derision.

A Typical Case.
This is typical of many of the diffi-

culties and disappointments of such
attempts. The nightingale is not a
contract artiste (many forget this), so
we must consider ourselves
lucky if we are ever able to pro-
duce a really good transmis-
sion to order. The difficul-
ties are in many respects very
similar to those in the attempts
at relaying American pro-
grammes-we don't know in
advance how strong atmos-
pherics will be, and we are just
about as capable,. with our
present state of knowledge, of
foretelling conditions, for Trans-
atlantic relaying as of promising
a good nightingale concert.

The Wireless "Pram."
The Zoo broadcast utilised for

the first time a semi -portable
wireless relay set. The method
of using a short wavelength
transmitter for sending concerts
to 2L0, for re -transmission had
been made use of many times

. before, but this was the first
time that a transmitter of this
nature had been made movable.

It is essential to have for all broad-
cast purposes apparatus that will give
the highest quality possible, and this
naturally complicates things.

One cannot yet make up in a suit

A dog obviously interested in his
brother's broadcast efforts.

case a small transmitter suitable for
this purpose, and giving a satisfactory
range of about a mile, using, .say, a

fishing rod for an aerial. But perhaps
next year, or the year after, we shall
use something of this nature in pur-
suit of the nightingale, and thus be
able to follow it without having the
necessity of laying lengthy cables and
carrying about heavy batteries. The
essential point, however, is that the
quality of microphones and amplifiers
and transmission must be every bit as
good when picking up animal noises
and songs of birds, whether domestic
or in captivity or wild (especially the
latter, as it is difficult to get close up)
as in studio transmission. That this
standard has given effective results is
evident by some of the stories, per-
fectly true, that have come to hand
after these transmissions. Although
the native keeper of the Zoo elephants,
when he spoke to them from 2L0,
through loud -speakers in the grounds
of the Zoo, was unable to make them
obey his commands, probably because
the voice represented only a part of
his authority over them, his presence
being missing, there have been cases
when animals have responded to loud-
speakers reproducing broadcast animal

sounds.

The portable wireless transmitter in use at
the Zoo.

kaxeusE ME SIR-BUT
M161-11" I BOR-ROW YOUR.

BOUND VOLUME OF
MODERN WIRELESS "?
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Some Future Possibilities.
On one occasion in the

Children's Hour Uncle Jeff
brought his dog and asked
children to listen With their
dogs. The  result was the
" great howl," When the dog
in the studio commenced a howl
that made dogs in hundreds of
SubUrban homes have I; sudden
desire to bring -'forth music (of
its kind) and hoW-1, in unison.
And; similarly, when the nightin-
gale was broadcast it was per-
fectly true that in three dif-
ferent localities' listeners plaCed
their loud -speakers in their
gardens and immediately local
nightingales responded. This
result suggests a wonderful ex,
periment, namely, a wonderful
duet between two birds a hun-
dred miles apart, .each nightin-
gale hearing and answering
the other.
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Novelties at the
Wireless Exhibition

0
0

A large model of the new G.E.C.
variable condenser compared with

the actual component.

THE wireless enthusiast will find
mach to interest him at the

Albert Hall Exhibition this year. The
man who wants to buy a ready-made
set will find almost every conceivable
variety, from prices suitable for the
humblest purse to those capable
of gratifying the most extravagant
wishes of the rich. Super -hetero-
dyne receivers are prominently
shown by several well-known makers,
and one or two neutrodyne sets,
following very much on the lines
of American receivers. In accessories
there has been much progress, and we
notice particularly the step forward
that has been made in developing
robust high-tension accumulators to
take the place of the dry cells for high
tension supply in multi -valve sets.
Several firms are now marketing good
wavemeters.

Two Giant Valves.
Much 'interest is aroused by the two

giant valves, illustrated on this page.
One is exhibited by Messrs. A. G..Cos-
sor, and the other by the Mullard
Radio Valve Company. Many visitors
imagine that these represent actual
valves for practical work, but actually
they are merely enlarged models. A
very ingenious arrangement is adopted
in the first of these. A Neon tube is
arranged in the shape of the filament
so as to give a pink glow very closely

A large model Cossor valve which has a
specially shaped Neon tube as a filament.

The lady is holding a piece of crystal.

Some Brief Notes upon the
Exhibition at the Albert

Hall.

resembling the appearance of the
actual dull burning filament itself.
The Mullard valve model shows the in-
ternal construction of their new P.M.4,
a dull filament power amplifier taking
only a tenth of an ampere at 3.5 to

A Handsome
Bowyer - Lowe
Cabinet Super-
heterodyne
Receiver.

4 volts. Other valves of interest
are those of the Marconi Com-
pany and the General Electric
CO. Marconi valves and Osram
valves are now being marketed
separately, and no longer as
" Marconi-Osram " valves.

Artistic Cabinet Receivers.
On every side one notices the

growth of the artistic in design.
Whereas a year or two ago most
wireless sets looked very much
like scientific instruments, with-
out any attempt to make them
pleasing; at present practically
every maker markets a set made
up in a form which would not
disgrace the most elegantly fur-
nished living room. Some,
indeed, are masterpieces of the
cabinet maker's craft. Loud-

Senator Marconi holding the
receiver used in the first trans -
Atlantic wireless communications
which is on show at the Exhibition.

speakers, too, are gradually depart-
ing from the conventional horn type,
and several are made up in most
pleasing designs, resembling in appear.
ance lamp stands, cabinets, pedestals,
and other objects. A word of praise
must be given to some of the exhibits
on the smaller stands, especially those
catering for the home constructor.
Quite a number of most ingenious
components are now available, adding
not only to the efficiency of sets, but
to the general 'pleasing appearance
which every home constructor aims to
obtain.

This model shows
the internal con-
struction of the new
Mullard P.M. 4
power valve. Note
the real valve at the

top.
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The Double Vanicon.
Dubilier Variable Condenser

giving simultaneous control of
two tu ed anode circuits. This is
a very useful condenser to the
experimenter. Capacity of each
side o 00025 mfd, complete with
balancing plate

Price 25;6

The Ducon.
An aerial adaptor made by
Dubilier, it is inserted in an
electric lamp socket a d con-
nected to your set, thus convert-
ing your wiring system into an
aerial and doing away with out-
side aerials.

Price 10/.

The Dubrescon.
A new Dubilier device
that protects valves
from being burnt out by
insertion in the holder
the wrong way round.
Connected in an H.T.
lead it is a permanent
protection, and is not $
fuse.

Price 6/..

UBILIE
PRC)1DtIC.TS

. . . . . .

Our Business.
Because we value our reputation,
and because we take a genuine
pride in our manufactures apart
from their function as profit -
makers, we are always exerting
ourselves to the utmost to main-
tain the high standard that it has
always been our aim to achieve.
For this reason, therefore, the
two words-"Specify Dubilier"-
are buttressed by all the moral
weight and all the material
resources of the world's largest
Condenser Manufacturing Firm.
A Dubilier Guarantee is a genuine
guarantee, and a Dubilier
Product is the best of its kind.

The Dubilier Condenser Company
(1925) Ltd. manufactures:-

Fixed Mica Condensers-Types 577,
600, 600a, 610 and 620.
Vanicon Variable Condensers -the
Vanicon, the Double Vanicon, the
Duwatcon and the Vanicon Square
Law.
Anode Resistances and Grid Leaks,
the Ducon, the Minicap Switch, the
Mansbridge Variometer and the
Dubrescon.

Specify Dubilier.

TRADE

(oeilLicA,
MARK.

CONDENSER CO (1925) LTD

ADVERTISEMENT OF THE DIMMER CONDENSER CO. (19251 LTD.. DUCON WORKS, NORTH ACTON. LONDON 1,V.9.

The Minicap.
A Dubilier Anti -Capacity Switch
for use in all types of receiving
circuits for switching in and out
Valves, Transformers, Series -
parallel switching, etc. Soundly
made and thoroughly reliable, it
is strongly recommended.

Price Si-

11111113111NWV*01111111111*

Anode Resistances and
Grid Leaks.

These Dubilier resistances are
very carefully made and graded;
they can be relied upon to main-
tain their values indefinitely and
are tested on coo volts D.C. and
too volts D.C. respectively.
N.B.-They must rot be tested at

higher voltages.
Anode Resistances, 2 0, 000 -

oo,000 ohms.
Complete with holder 5:5

Grid Leaks 05 -5 megolans 2/6

Type 577
Mica Condensers.

A very good quality
condenser for use every-
wite,e in wireless
receiving sets. This con-
denser is supplied in a
polished metal case, and
is provided with tags for
soldering It cau also
be supplied with flexible.
wire leads if required.
All capacities from
o-coor mfd. to o'or mfd.

Price 7/8

TELEPHONE: CHISWICK T.MI-E.E.
E.F.E.142.
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The high frequency coupling that
ensures the least of losses

The chief aim in coupling high -frequency
valves is to secure a maximum transference
of anode potential fluctuations to the grid
of the succeeding valve with a minimum
of distortion. This is attained to a remark-
able degree with Igranic High -Frequency
Transformers, as the honeycomb form
of winding ensures a highly inductive
coupling and self -capacity in the coils is
reduced to a minimum. These qualities
are absolutely essential for efficient re-
ception, especially on very short wave-
lengths, when the frequencies involved
are exceptionally high.
At these frequencies losses, due to the presence
of undesirable capacities, are very heavy, and
unless these capacities are cut down to a minimum
the quality and volume of reception is bound to
suffer.
The transformers should be tuned by means
of a .0005 mids. variable condenser across the

Write for
IGRANIC RADIO DEVICES include
Variable Condensers; Fixed Condensers;
Filament Rheostats ; intervalve Transfor-
mers ; Variable Grid -Leaks ; Variometers;
Vario-couplers ; Coil -Holders ; Potentio-
meters; Vernier Tuning Devices; Switches;

etc. etc.

All carry the IGRANIC guarantee.

secondary windings and give the wavelength
ranges stated below, although a .00r mfds. con-
denser may be employed with No. 4 transformer,
adding considerably to the range given, without
any appreciable decline of efficiency.
A four -pin plug is fitted for mounting purposes
for use with any standard type of valve holder.
These plugs are secured to the transformers in
such a manner as to give an angular setting of
the coils when the valve holders are mounted
with their grid and anode sockets in a vertical
line, thus reducing any possible mutual coupling
between two or more transformers to a minimum.
Two of these transformers may be tuned by means
of a double variable condenser of conventional
pattern.

No.
Wavelengths obtainable when secondary

is shunted by the capacity indicated.
o mfds.

1

2
3
4

288
5

1050
1860

cot4PAN

\11411TW
149, Queen Victoria Street, London

List Z733

-0oo25 mfds. 0005 mfds.

442 538
846 11 0

1625 2090
2500 3200

Branches :

Price.

8/-
9/6

11/-
12/6

BIRMINGHAM : 73-74, Exchange Buildings.

CARDIFF - Western Mail Chambers.
GLASGOW - 50, Wellington Street.
LEEDS - Standard Buildings, City Square.
MANCHESTER - 30, Cross Street.
NEWCASTLE a 90, Pilgrim Street.

Works: Bedford
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Circuits You Will Use This Winter
No. 2.

By JOHN SCOTT-TAGGART, F.Inst.P.,

LAST week I gave a number of cir-
cuits which will undoubtedly

become popular during the coming
winter. Obviously it is not possible in

Fig. 1.-A form of the Reinartz
circuit.

a single article to give all the informa-
tion regarding future popular circuits.

In the present issue I am giving

taken at the points B and C. The These circuits will all be iacor-
number of turns between A and C is porated in sets which will be described
such that with the condenser Cl, which in WIRELESS later.
may have a capa-
city of .0003 tiF,
the wavelength
range desired is
to be covered.
If a longer wave-
length range is -
desired, Cl may
have a capacity
of .0005 al'.
Turns 'between B
and C are vari-
able, while the B
portion between
C and D is ap-
proximately
equal to Ll. The
condenser C 2
regulates the
amount of rear- Fig. la. --The circuit of Fig. 1 in pictorial form using plug-in coils.
tion fed into the
circuit while L3 is a choke coil consist-
ing of a No. 200 plug-in coil.

The second circuit is one which I
described in the
March issue of
The Wireless

and
which is pro-
bably new to a
large number of
readers. This is
a form of reflex
circuit, but of a
very different
kind from the
normal type. It
really consists of
an ordinary
crystal set fol-
lowed by a low -
frequency ampli-
fying valve, in
which the low -

R2

L.T.0 0 H.T.0+

Fig. 2.-An unusual form of rt Rex circuit.

three more. The first is illustrated in
Fig. 1, and is a form of Reinartz cir-
cuit, in which capacity reaction is
employed The coil ;ii

E

Fig. 3.-A single -valve reflex circuit
which resembles the new ST100.

one and wound on a low -loss former,
such as is provided by the Collinson
Precision Screw Co. Tappings are

frequency ampli-
fier is also used
to introduce re-
action 'into the
aerial circuit.
Condenser C3 has
a capacity of
.0002 pF, whilst
Cl may have the
usual capacity of
.0005 f.tF.

Fig. 3 is a
single - valve re-
flex circuit simi-
lar to the first
half of the new
ST100 receiver.
In other words,
it is a single -
value ST100 of
the new type.
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Fig. 2.2.- -The theoretical arrangement
of Fig. 2.
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Fig. 3a. ---The conventional plug-in coils may be used if desired.
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THE WUNCELL
-a centenarian among Valves!

OUR morning mail would be' exceptional if it
did not contain at least one letter from some
enthusiastic Cossor user commenting upon

the long life of his valve. Among our most
treasured possessions are these hundreds of
letters -each one of which has been written
spontaneously to express the writer's keen
approval of the satisfactory service he has received.

Typical among them is the following from
Mr. H. Hayward, of 9 Daisy Gardens, Dagenham,
Essex. He writes as follows :

" On looking through one of your ads. in Modern
Wireless ' a few days' ago, and noticing the claims
of some of your users, I think 1 ought to bring to
your notice the performance of of your valves.
1 bought th,s in July 1923, and after using it
practically 4 hours per night on the average, and
more so during week -ends, it has just given up the
ghost. I reckon the life of this valve at about
4000 hours. Can anyone beat this? I won't say
any more ! "

But if the Cossor bright emitter is reckoned to
possess a long working life, then truly the Wuncell
Dull Emitter is a centenarian among valves.
Here is a valve which is fitted with an entirely
new type of filament-one which can be obtained
in no other valve.

A filament which, instead of being whittled down
to an exceptional thinness to obtain low current
consumption, is actually built up layer upon layer
until it is practically as stout as that used in a
bright emitter valve. A filament which, mounted
in arch formation and further secured at its centre
by a third support, will readily withstand all the
shocks and abuses of everyday use. A filament,
moreover, that owing to its unique method of
manufacture gives off an intensely powerful
electron stream when barely glowing.

Ally such a wonderful filament to the Cossor
construction and you'll readily appreciate why
the Wuncell gives a standard of performance
which has not yet been approached by any
other valve.

The essential features of every Cossor Valve-
irrespective of type-are its hood -shaped Grid
and Anode and its arched filament. As every
wireless enthusiast knows, the action of the
3 -electrode valve depends upon an effective use
being made of the electron stream given off by the
heated filament. Previous to the introduction of
the Cossor this had always been done by means
of a spiral grid and a tubular anode. But
obviously such a design suffers from severe
limitations on account of considerable leakage of
electrons from each end of the anode. In the
Cossor, on the other hand, the arched filament
is almost totally enclosed by the hood -shaped
Grid and Anode, and few, if any, of the electrons
can escape.

The Wuncell Dull Emitter incorporates every
salient Cossor feature. It functions at 1.8 volts,
while its current consumption is only .3 amp.-
so low as to enable the standard six -volt accumu-
lator, with its cells connected in parallel, to last
six times as long as with bright emitter valves. The
man changing over to Vi uncells from ordinary
valves, therefore, gets an additional five weeks'
Broadcasting free of cost every time he has his
accumulator charged.

So that, not only do you get a long -life valve
when you choose the Wuncell, but you effect
tremendous economies as well. In the face of
such incontrovertible facts can you delay buying
Wuncells any longer? In two types: W1 for use
as a Detector or L.F. amplifier, and W2 (with
red top) for use as a high -frequency amplifier.
14/- each from all Wireless Dealers

A. C. COSSOR LTD.-Highbury Grove, London, N.5
MANUFACTURERS OF COSSOR AND WUNCELL VALVES

4v vv OI Z...gielNr
Gilbert Ad. 3484
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THE INNER HISTORY OF
THE GRINDELL-MATTHEWS

DEATH RAY

.44/62-18.172 AZ.112son:13), es ,DSc,Ph.D,EhiszP

Dr. Robinson, before becoming Director of Research of our Laboratories was in touch with this subject as
Wireless Head of the R.A.F.

IN the recent Death Ray of Mr.
Grindell-Matthews, one of the tests

was to stop a motor -cycle engine, and
the engine was certainly stopped in-
stantly. It was, however, also under
the control of the inventor. The
method employed was not disclosed,
and the Government scientific experts
were not concerned with the method
at first, until they were convinced
that any engine could be stopped. The
same severe but common-sense test was
proposed by them as in the case of
Signor Ulivi: that Mr. Grindell-
Matthews should have control only of
his Death Ray, whilst our scientific

experts would pro -
c vide the engine.

An offer was made
to Mr. Grindell-Matthews of
£1,000 if he per-
formed this ex-
periment satisfac-
torily without in-
volving on his
part any explana-
tion of how it was
done. This must
be considered by
everyone as an ex-
ceptionally fair
test, but the offer
was not accepted.

Any Death Ray
properties claimed
might also have
been put to a very
severe test, for

ono of our scientific experts offered
himself as a test for the death -dealing
properties of the ray. Again the offer
was declined.

Fig. 1. - In this
scheme the points
A and B " sent "
negative electricity,
the circuit being
completed across
the sparking plugs

of the aeroplane!

Another Demonstration.
Another demonstration actually

given by Mr. Grindell-Matthews was
tolight an Osglim lamp across a room,
but as this does not differ much from
the very first demonstration of electro-
magnetic waves or wireless waves by
Hertz we need not pay much attention
to it. Hertz actually obtained a spark
in a small spark gap formed by an
almost closed hoop of wire.

The actual experiments performed by
Mr. Grindell-Matthews, those of stop-
ping an engine and of lighting a lamp,

were actually repeated by one of the
Government scientific experts at a re-
ception a few days afterwards. Any
conjuror can perform these experi-
ments.

A Fatuous Scheme.
Another instance of the attempt to

stop aeroplane engines was very inter-
esting as showing
the thoroughness
and patience of our
Government scien-
tists. The sugges-
tion in this case
was that it was
possible with a
particular b o x
with two sharp
points A and B
outside (Fig 1)
to send negative
electricity from
both points. The
electric circuit was
to be completed
across the spark-
ing plugs of the
aeroplane, and we
were to have the
circuit thus com-
plete. What was
to happen then The lamp lit by the

Death Ray.was never ex-
plained. As the
inventor was a foreigner who could

TRANSMITTER

It actually did appear that his sup-
posed invention did consist of these
impossible ideas, and he was soon dis-
posed of.

Other Devices.
Other means for bringing down

attacking aircraft have also been called
Death Rays, though the description in
these oases is somewhat far-fetched.
One suggestion was to send vortex
rings through the air to the aeroplane,
and so. cause such a disturbed condi-
tion of the air near the aeroplane that
it would be impossible for the pilot
to control it. Another idea is to ex-
plode shells of poison gas near the air-
craft to poison the pilot. Such sug-
gestions come more nearly into the
realm of ordinary fighting weapons,
and it would be easy to find defensive
measures against them.

Photographic Rays.
In the year 1916 a claim was made

by a sergeant in the R.A.M.C. by the
name of Shearer that he could take
photographs of .internal organs of the
human body by a process which is
different from that of X-rays. He
extended this claim, and one day pro -

RECEIVER.

Fig. 2.-A reader trying this arrangement will have wireless control over
the Osglim lamp E, given by the key K. B is an electro-magnet.

not speak English, certain tests
were carried out for him in case
his explanations were mere bluff
to conceal his discovery, if any.

duced a photograph of a Zeppelin
which had attacked Amiens on the
preceding night, this photograph, he
stated, having been taken at a dis-



10 WIRELESS. September 26, 1925.

The Inner History of the Grindell-Matthews' Death Ray-contd.

tance of ten miles without the Zeppelin in the beam near the searchlight,
being visible. As a matter of actual and raise the potential of this
fact, a Zeppelin attack had taken
place at Amiens on this night. He
further claimed that his ray could kill
animals at a certain distance. These
claims were too important to be
ignored, and Col. Blandy, now Head of
the Signal Branch of the Air
Ministry and Member of Imperial
Communications Committee, was /given the task of investigating these N. ' 0claims and, if necessary, developim A/.. . .-:

them to a successful issue. / 'e

Investigation. dill-- ICI

Sergt. Shearer was then promoted to
Captain and given a free hand to
develop his apparatus. Col. Blandy
decided to ignore the Death Ray claims
and concentrate on the photographs at
a distance. A considerable number of
photographs of battleships, aircraft,
etc., were obtained, but on one occa-
sion a photograph was obtained of a
German submarine attacking a British
steamer by night. This was supposed
to have happened on the preceding
night. Col. .Blandy investigated this
matter and found first of all that the
steamer was using navigation lights,
a very suspicious circumstance.
Secondly, the photograph showed a
perfectly smooth sea, whereas the sea
had been exceptionally stormy. This
condemned the whole thing as a fraud,
and Capt. Shearer was arrested. His
papers were searched. and the
original photograph of a submarine
attacking a steamer was discovered as
an advertisement in the Strand Maga-
zine. He was sentenced to some
months' penal servitude.

An Ingenious Theory.
An ingenious form of death ray has

been suggested from time to time,
which is to use a searchlight beam and
direct it on to the object to be
influenced. The idea was that light
is known to be capable of producing
ionisation, and thus it should be pos-
sible to have the whole path of the
beam ionised, and thus conductive.
Having such a conductive path, it is
only necessary to have a difference of
potential at two points in the beam to

.....,.a,m.s.mor .. ....

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

/ /' N
N N

Fig. 4.-Two beams complete this
novel Death Ray Circuit.

to thousands of volts, a current would
pass along the beam to the aeroplane,
provided this is at a widely different
electric potential. Then it is pre-
sumed some damage would be done.

It may be somewhat difficult to
appreciate how current can pass from
one point on the earth to an aeroplane
some thousands of feet high without
some return path. Some inventors of
this form of ray have actually sug-
gested a second beam which will cut
through the first beam, and to con-
sider the circuit to be completed by the
high-tension battery B and the search-
light beams A C and C D, using wires
to connect the two grids in the two
searchlight beams (Fig 4).

This idea again is purely imagina-
tive, for the amount of ionisation pro-
duced by the light is not large, and
any possible current will be so minute
as to defy measurement, quite apart
from being capable of doing any
damage.

An Effective Death Ray.

Apart from the realms of imagina-
tion, there are already many ghastly
weapons of war, and one of them fits
our conception of a Death Ray almost
entirely in that it can be aimed, and
deals out death quickly, but it is not
intangible. The machine-gun is a very
good form of Death Ray !

E 1/1-11.7
F

Fig.3.-The heat -rays from C affect the wire M,
which in turn controls E. B is an electro-magnet.

produce a current along it. For in-
itance, if the beam is directed on an
aeroplane, and if we have a grid

How to Imitate Mr. Grindell-
Matthews'. Experiments.
Our object is to have

some form of instrument
which can send out cer-
tain forms of radiation
which will start or stop
a motor -cycle engine, or
light an Osglim lamp at
a distance. We shall
restrict ourselves to a
small scale, say a dis-
tance of 20 or 30 ft.

There must be no direct form of con-
nection between the ,transmitter and
the receiver, such as wires. Both,

however, are under our control,
so we can install any convenient
apparatus we require on the re-
ceiver. Any radiation that we use
should, of course, not be visible.
There are three obvious forms of radia-
tion which can be employed: -(a)
Wireless of any wavelength; (b)
Ultra -violet radiations; (c) Infra -red,
rays.

(a) With wireless the problem is
quite simple. The transmitter can be
of any simple form. As the distance
is small, a loop antenna A can be
used (Fig. 2). Similarly, a simple
form of tuned receiver can be used,
again using a loop antenna. In the
anode circuit of the receiver there is
a simple relay B which controls a
switch in the circuit E F. This circuit
contains the lamp E and a battery F,
and if the voltage of the battery is
sufficient, the switch B controls the
lighting of the lamp E. Thus the lamp
can be lighted or put out by operating
the key K in the transmitter.

(b) Ultra -violet and infra -red radia-
tions are present with nearly every
form of light known. The spectrum,
as is well known, embraces all colours
from red to violet. Infra -red and
ultra -violet are beyond the two ex-
tremes. Infra -red rays are often
called heat radiations, because they
are the most active heat -giving part
of the radiations. Ultraviolet rays
are often called actinic rays because
they are most active photographic-
ally.

Screens exist which will cut out the
visible light and let through either the
ultra -violet or the infra -red. A thin
sheet of ebonite cuts out ordinary light
but lets through a considerable amount
of infra -red. In Fig. 3 a searchlight
C is shown with a screen D of ebonite,
to let through only the infra red.

Detecting Heat Rays.

(c) It is possible to focus heat radia-
tions in a manner similar to the
focussing of ordinary light. The
receiver can be a dark box A with
a hole in it to let through the radia-
tions. A simple method of detecting
the heat rays is to allow the heat to
be absorbed by a wire M, whose resist-
ance is thereby changed. The absorp-
tion of heat can be increased by
blackening the surface of the wire.
The wire M is in circuit with a battery
G and a relay B, which can be set con-
veniently to close a switch N at a defi-
nite current. This switch is made to
open or close an electric circuit con-
taining the Osglim lamp E and a
battery F. Thus the lamp E is under
the control of the transmitter. Other
forms of detection can be used, such as
the selenium cell or photo -electric
cell.

In place of the Osglim lamp E and
the battery F, a motor -cycle engine
can be controlled by merely having the
circuit E F as the magneto circuit, and
the switch N makes or breaks this
circuit.



September 26, 192 5. WIRELE SS. 71

Product of World-famous Radio Engineers-Polar Twin

At Last -Radio Music
for those who need it most

To the lonely now comes a new circle of friends-voices that will soon become
familiar and dear, music that will delight and never grow wearisome. A whole
new world of pleasurable sound, with a host of performers always at your call.
This new delight is now available to you, even though you know nothing of the
intricacies of the new science. The SIMPLICITY of the Polar -Twin brings
Wireless within your reach.

Polar -Twin can be operated by the merest Novice-it is designed
to yield full enjoyment of Radio, without any Complexities.

Just a knob to switch on (no more intricate than With an outside aerial you can hear all the B.B.C.
an electric fight witch) and a single tuning dial Stations on the headphones with the Polat -Twin
that once set needs no attention. No headphones -and most Continental and some American ones,
needed ; full volume loud speaker reproduction if under favourable conditions. Two of more main
you are within 60 miles of a main B.B.C. Station Stations can generally be received on the Loud
or within 120 miles of Daventry. No accumula- Speaker.
tors ; no trouble whatever.

Complete Set, ready to .c 1 3 10connect to aerial d,
Accessories include: 2 Mullarcl D.o6
Valves, 2 H.T. Batteries and Plugs, 3
Polar D.E. Cells, t Short-wave Aerial -
Reaction Coil Unit, t Daventry Aerial -
Reaction Coil Unit, t Amplion Junior
Loud Speaker and the necessary con-
necting wires.

The sign that
means service.

Set, without Accessories, but including
short-wave Aerial -Reaction Coil Unit,
Royalty paid .

Cabinet, as illustrated, extra ..

£6

£2

:

:

15

2

: 0
: 0

Sold by all Radio Dealers. Write for fully
descriptive leaflet " W," sent post free.

Radio Communication Co. Ltd., 34-35, Norfolk Street, Strand, W.C.2
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K. RAYMOND

K. RAY NA N D
GRAPE Sl-REET, WC21

Hours of Bdsiness
Daily 9 a.m. to 8 p.m.

SHAFTESBURY AVENUE - W. C.2. Open all
Sundays, 11

day Saturday. Two shops, one
Back of New Princes Theatre. always open. Tel. (priv.line) Gerrard 2821.

7, GRAPE STREET

OUR OLD
ADDRESS IS
STILL OPEN.

YOU ALL KNOW
WHERE TO
FIND IT !

POST ORDERS
SENT POST

FREE
except where

stated. For Km
or 'erq, please
include araflo
extra postage.

GRAPE STREET
is

1 minute Museum
Tube.

1 min. Tottenham
Court Rd. Tube.

2 minutes Holborn
Tube.

2 minutes Palace
Theatre.

BOWYER LOWE PARTS.-
H.F. Transformers, 7/-.
Anti. Pong V.11., 3/-.
Var. Condensers, with V
.0003, 19/-; .0005, 20/-
Low Loss Coil Former, 5/-

BURNDEPT PARTS.LRheo-
state, 5/-. Dual, 7/8.
Detector, 4/-. L.F., 24/ -.
Potentiometer, 7/6. Anti -
Phonic, 5/-. Coils from 8/-.

CRYSTALS (Beet).-Neutron
1/6. Listron, 1/8. Uralium,
1/3. Shaw's Genuine
Hertzite (Sealed), 1/-.
Silverex, 2/8.

COLLINSONS COLVERN X
Selector Low Loss Geared
Variable .0003, 20/- ;
0005, 21/-. Vernier, 2/6.
Neutrodyne, 3/6.

DUBILIER CONDENSERS.::
.0001 to .0001, each 2/6;
.001 to .006, 8/- each.
Grid Leaks, 2/6 each.
Type 610, fixed, 3/-, 3/6,
4/-, 9/0. Anode, 70, 80,
100,000, each, 5/8 on
stand. Mansbridge Vario-
meter, 300/1,800, 12/8.

DORWOOD FIXED.-.001 to
.006, 3)- each; .001, 3/8;
.0003 (with grid leak clip),
2/6.

EUREKA TRANSFORMERS.
-Concert Grand, 25/-. 2nd
Stage, 21/- Baby Grand,
15/- ; Gravity Detector,6/8

ENERGO H.F. TRANS-
FORMERS.-B.B.C., 3/11;
Daventry, 4/8. Other
sizes stocked. L.F. Trans.
former, 15/-.

EDISON-BELL PARTS.-Ser.
Par. Variometer for B.B.C.
or 5XX, 16/6 ; Old Model,
10/-. ' Fixed Condenser.
.001, .0001 to .0005, each,
1/3 ; .002 to .006, each, 2/-
.0003, with grid leak, 2/6.
Shaped Plug, 2 for 2/-.
Loud Speaker, 42/-. Dolce-
vox, 42/-.

GOSWELL (QUALITY
RADIO).-Coils, mounted
25, 1/6 ; 35, 1/9 ; 50, 2/- ;
75, 2/8; 100, 2/9; 150,
3/-; 175, 3/8; 200, 3/9;
250, 5/8 ; 300, 8/-. Valve
Holders, Legless, 1/3. Sub -
Panel, 1/3. 9 -Valve
Sockets, 1/-. Coil Stands
Panel -2 -way, 8/-; 3 -way,
5/-. Cam operated -2 -way,
9/-; 3 -way, 12/6. Low
Loss Coil Former, 319.

GAMBRELL PARTS.-L.F.,
1st or 2nd. Stage, 27/8
each. 2 -way Anti Cap
Switch, 7/-; 4 -way, 9/6.
Neutrodyne Condenser, 7/9.
Coils all sizes.

H.T.C. VALVE HOLDERS.-
"A," or "B " 1/9; C 1/6

H.T. BATTERIES.-B.B.C.,
36v., 6/3; 60v., 8/6
Extra Large B.B.C., 10/8;
Ever -ready 66v., 12/6 ;
108v., 20/-; 60v., best made,
8/11; 9.5, 5/6, 6/- dozen.

HEADPHONES, BRIT IS H
4,000 OHMS.-B, T. H.,
Browns, Brander, 20/- Pahl
Sterling, English Ericsson,
22/6 pair. Bowerman's
Super 'Phones, 12/6 pair.
Not responsible for money

not registered.
Please WRITE Plainly.

HEADPHONES, GENUINE
4,000 ohms.-Dr. Neeper
Adjustable, 12/11; Tele-
funken Adjustable, 16/8;
N and K Stamped on
back, 14/ 11 ; Brunet, new
modeL 14/11.

IGRANIC PARTS.-L.F., Is,
Stage, 211-; 2nd Stage,
19/8. Coils, Ultrinic, 9/-
Unitune , Major, 9/- ; Minor,
7/8. Honeycomb, 25, 35,
4/8; 50, 4/6; 75, 9/10;
100, 6/3; 150, 7/-; 200,
8/-; 250, 8/8; 300, 9/-;
900, 10/-; 500 10/3:
600, 11/-; 750, 12/8;
1,250, 15/6 ; 1,500, 17/8.
Rheostats, 3/6, 6/8. Vert,
meters, 10/, 12/6. Rote.'
tiometer, 5/13. H.R. Vario-
meter 8/6. Variable Grid
Leak 8/8. New Square Law
Variable Condensers, .001,
27/8; .0005, 24/-; .0003,
21/-.

" KAY RAY " DETECTORS.
-Enclosed nickel fittings,
trigger movement, 2/8;
Permanent, 2/-. Do.,
one -hole fixing, 2/6.

LOUD -SPEAKERS (Various).
-Sterling " Baby," 50/-,
95/-; Dinkle, 30/-;
Primax, 155/-; Amplions
Dragon Fly, 25/-; Junior
27/6; A.R. 111, 50:-;
A.R. 114, 85/- ; A.R. 19.
105/, Browns, all models,
Ultra, 27/6; C.A.V., 27/6,
80/-. And all new models
makers prices.

LISSEN PARTS.-Anode or
Variable Grid Leak,2/6 ea.;
L.F. or H.F. Choke, 10/-.
Switches, D.P.D.T., 5 point
Reversing, 4/- each,
2 -way series Par., 2/9 each.
Minor, 3/8 ; Major, 7/0
Universal, 10/6. Potentio-
meter or Wire Rheostat,
4/- each. Neutrodyne
Condenser, 4/6. Coils
25, 35. 4(10 each ; 50, 15/- ;
60, 75, 5/4 each ; 100 ;
6/9; 150, 7/-; 200, 8/5;
Lissen X 50, 6/-; 60, 6/4;
75, 6/5 ; 250, 9/9. Tuner,
22/6. Mark III. Var., 17/

MARCONIPHONE. - Poten-
tiometer, 11/ -. Ideal L.F.
Transformers, 6.1, 4-1, 2-7-
1, 35/- each. Automatic
Dector, 8/-.

MCMICHAEL PARTS.-
Rheostat, 5/6; D.E., 0/0:
Dual, 7/6; Triple, 22/6;
Potentiometer, 7/8; H.F.
Transformers, 10/- each
Supersonic A7 12/6. Fixed.
and clips. .1001 to .001,
1/9 each.; .002 to .01,
2/8 each. Grid Leaks, 2/-.
Anode, 70, 80, 100,000.
ohms, 2/6. L.F.T., 21/-.

MAGNUM (BORNE JONES).
-H.F, Transformers, 7/ -
each. Coil Holders, 2 -way,
9/8 ; 3 -way, 12/8. Valve
Holders, 2/6. Vibro, 5/-.
T.A.T. Tapp. Coil, 8/6.
Neut. Cond., 4/6. All parte
stocked.

POLAR (RADIO COMM. CO.)
-R.C.R. Unit, 15/-. Con-
densers, Micro, 6/6; Neut.,
5/6. Variable, .001, .0005,
.0003, 10/6 each. Coil
Stands, Cam. V., 2 -way,
6/-; 3 -way, 918. Polar
Sets stocked.

LOTUS (GEARED) -2 -way,
7/-; 3 -way, 10/6.

R. I. (RADIO INSTRU-
MENTS).-L.F. in sealed
box, 25/-. Anode Choke,
10/-. Permanent Detectors,
6/-, 7/6. New Var. Air
Condensers and V. .0003,
22/6; .0005, 24/-.

REFLEX RADIO COILS
(Made under Burndept
License). -35, 8d.; 50,
9d.; 75, 1/-; 100, 1;;2;
150, 1/8; 200, 2/9; 250,
8/3. Poet 2d. each.
Mounts, 1/- each extra.OT

STERLING PARTS.
Square Law and V., 23/8 ;
.0005, 25/8. Non Pong
Valve Holder, 4/3.

T.C.C. (MANSBRIDGE).- 2
Mfd., 4/8; 1 Mid., 8/10;

SUCCESS (BEARD &
F1TCH).-L.F., all black
Super, 21/-. Choke, 1016
Var Condensers, No Loss,
List Prices.

SHIPTON.-Rheostats, 7, 30,
60 ohms, 5/- each. Poten-
tiometer, 600 ohms, 4/6.

TRANSFORMERS (L. F.)-
Ferranti, 17/13 ; Pye, 22/6 ;
Silvertown, 21/-;Ormond
14/-; Royal, 201-; Lissen
T1, 30/-  T2, 25/-; T.3,
1616. iow4n1P, 14/6 ;
Forms Shrouded, 10/8;
Ormond Lates Shrouded
Model, 18/6 ; Croix, 9/6 ;
Wates Supra, 12/6. Bru-
net Shrouded 5-1 or 3-1
18/6 each.

UTILITY (WILKINS &
WRIGHT).-Coil Changing
Unit, 7/6. Variable Con-
densers, .0003, 8/9; .0005,
10/6 (Vernier 2/6 extra).
Switches, Knob, 2 -way
4/-; 9 -way, 6/-; 6 -way,
8/-. Lever, 5/- 7/8, 10/,
Nickel, 6.1. extra.

UNIDYNE (THORPE IL 4).-
Bower Electric Genuine
only Thorpe K.4 5 -Pin
Valve, 14/-. 5 -Pin Holders,
1/3. Sets of parts, one
Valve, 46/8; two Valve.
66/6 (excluding box and
panel, but including valves)
Lid sent post free.

WATMEL. - Variable Grid
Leak, 2/6. Anode, 8/6.
Green Knob, 8/8. Fixed
Condensers, 2/6, 8/6 (all
sizes).

WOODHALL PARTS.-L.F.
Transformer, 23/6. Vernier
Rheostat 7 ohms, 2/6;
30, 3/6 ; 2 -way, 10/6.

"WONDER" AERIAL.-
- Multi 49 Strand, Phosphor
Bronze, Indoor, Outdoor,
Frame Aerial, 100 feet, 3/3.

SUNDRIES.-COIL STANDS.
-2 -way Standard, 2/9. Cam.

V., 4/8; Geared, 5/6, 8/-.
3 -way Standard, 5/-; Cam,
6/6; Geared, 7/11.

COI. PLUGS (Eboniti)..-11
Fitted Fibre, 1/6 'pair.
Shaped, Brass sides, 1/8
pair. Standard, 1/- pair.
Panel Mtg., 1/8 pair.

IMPOSSIBLE to advertise all
lines here. Send name and
address (postcard, please) for
illustrated folder.

ACCUMULATORS. - 4v
60 amps, 22/8, 23/11;
4 v. 80 amps., 25/-, 26/-;
6 v. 60 amts., 30/, 83/-;
6 v. 80 amps., 87/8, 88/8 ;
6 v.100 amps., 45/-. Radio -
cell, Rotax, etc., etc.

ATHOL VALVE HOLDERS
1/3 ; Aermonic, 1/8.
A.B.C. Wavetrap former,
816.

TERMINALS. Complete, per
Docen.-Ormond, W.O. and
Pillar, generous size, 2/-;
Standard do., 1/8. Nickel.
8d. dozen extra. Phone,
1/1. Screw Pins or Spades,
1/-. Do., Red or Black,
1/6. Nickelled Tags, 64.
Brass Tags (3 dozen) 6d.
Flush Panel Sockets, 1/ -
dozen.

RHEOSTATS. - Raymond,
1/8. Extra quality with
Dial, 2/8 Peerless, 6 or
30 ohms, 2/6 each. 6 or
30 ohms wound on china
former, 2/- each. Ormond,
2/- Ormond New Mode1,2/ 6

AERIAL WIRE (100 feet).-
Heavy, 7/22,_2/6. Ribbon
(Tape), 2/8

FLEX (Twin), etc. (any length
cut). --Red and Black, 12
yds, 1/6. Miniature Silk,
12 yds., 1/6. Rubber
Load in 10 yds., 1/8.
Extra heavy, 4/- doz,
Insulating Hooks, 1/8 doz.
Empire Tape, l", 12 yds.

TOOLS.-Soldering Irons,1/-.
Set of high-class drills, 1/6.

' 4 Taps, 0, 2, 4, 6, BA, 2/6.
set. Cutting Pliers, 1/8.

PHONE CORDS, etc. -8 ft.
Rubber Insulated, 1/11 ;
7 feet do, 2/8. Loud
Speaker, do., 12 ft.. 2/6;
20 ft., 3/6. Beautifully
made and finished.

COIL WINDERS (Hon e y-
comb).-Westminster, 4/-
" Kay Ray," well made,
96 spokes, handle, cannot
be equalled, 2/-.

EBONITE (fine quality)-
Cut to size, 44. per square
inch, 3/16, Id. for t". Peat
extra.

VARIOMETERS. -Standard
2/11. Ebonite Former
Ball Rotor, 4/8. Inside
wound (Similar to Edison
Bell, etc.), 8;11. Complete
with Knob and Dial.

PANEL SWITCHES, Nickel
SPDT, 1/-, DPDT, 1/3.

VALVES.-Bright, 8/- each
Mullard Ora, Red or Green
Ring. Marconi, R4, R5.

" Ediswan
AR. Cossor Pl., P2.
14/- each : Mullard D3,
Cossor WI., W2, Ediswan
ARDE, B.T.H. B3, Mar-
coni DER. 16/6 each:
Mullard .06, DE3, Comae
WR1, WR2, Ediswan .06,
B.T.H. 135, Marconi DE3.
18/8 -each: Comer W 3.,
Marconi DES. 22/8:
Mullard DF, " AO," " Al "
Ediswan PV 1, 2,5, 8,
B.T.E. B4, B6, Marconi
DE4, 5, 5B, etc.

RAYMOND
Variable Condensers
SQUARE LAW LOW LOSS.
One hole fixing. Ebonite Ends.
With Vernier Without Vernier
.(01 .. 8/6 .. 7/6

.0005 .. 7 6 I .0005 .. 5/9

.0003 .. 7,1-
I 0003 .. 5/3

Including Knob and dial. Post 3d.

ORMOND "LOW LOSS "
(AMERICAN TYPE).

Skeleton Ends, Knob and Wal.
.001 .. 9/- .0005 . 8/-

I.0003 .. 7/6 .00025 .. 6,16
(With Vernier, 1/6 each extra)

J. B. (JACKSON BROS.)-Square Law.-
.001, 9/6; .0005, 8/-; .0003, 8/9; .0002.
6/6. Standard.-.001, 8/6; .0005, 7),-;
.0003, 5/9; .0002, 5/ -. Square Law,
with Vernier.-.001, 18/8; .0005, 12/8 ;
.0003, 11/6, New models shortly.

WEST -END LEADING STOCKIST FOR
Edison Bell, Jackson's (J.B.), Polar
I granic, Peerless, Eureka, Magneto:
Burndept, Lotus, Dubilier, Marconi,
Dorwood, Sterling, Success, B.T.H.,
McMichael, Lissen, Woodhall, Utility,
RI., Bowyer -Lowe, Amplion, Formos,
Brunet, Ormond, parts, etc.

SECOND-HAND GOODS.
PATRONISE THE LIVE FIRM
I will accept in part payment
for new goods (or purchase if so
desired) any articles you have no
use for.
This is a stunning offer, so don't
forget to take advantage of it.
Make out your fist of what you
haze to sell, and I will offer you
best prices. This applies to post
or callus. Bring your goods.

VALVES. To en- No responsibility
courage you to use accepted for delays
British Valves I am caused by manufae-
willing to purchase turms' non -delivery.
one burnt -out valve
for each valve you
purchase. ALL ORDERS
Prices given range SENT IN STRICT
from 1/3 to 4/- R 0 TAT ION,
according to valve accepted on those
you buy. conditions.

Customers purchasing £5 worth of
our OWN goods at full prices
presented with a first class pair of
HEADPHCN 3S. 4,000 ol
Or, alternatively. if you buy 29/ -
worth of our OWN goods you can
purchase a good pair of PHONES
for 4/- extra.
Or have your
PANEL DRILLED FREE.
This offer is limited to one offer
per order.
Prices and offer subject to being
cancelled without notice.

Bretwood Grid -leak and Condenser, 50,000
to 15 megohms., guaranteed. Price 4/6

CALLERS
(NETT PRICES)

COLUMN
ALL

POST ORDERS
FROM OTHER
5 COLUMNS.

VARI - CONDENSERS -
Square Law or standard.
Special Offer, .0005, with
Knob, 3'11; .0003, ditto,

aluthinium ends. Day -
entry 5XX coils, 1/-, 1/3,
1/6. Crystal Sets, 7/8
8/11. New Brownie, 10/0
BUS BAR, per 12 ft.,
1/16th sq., Od. ; 18 sq.,
54.: 18 round. 3d. Shaw's
°ermined Sealed Herteite
8d. Neutron, Listron
Uralium, Kathavox, etc.

H. T. BATTERIES.- 60 volt
" Crown," 8/ 11 : LongLife,
60 v., B.B.C., 8/11; 36 v.,
5/6 ; 9 v. (grid bias),
2/-, 1/10, 1/-. Eveready
H.T., Stocked, 1.5 dry
Cella 1/8, 1/10, 2/-, 2/6.
ACCUMULATORS.- 2 v.
40 amps., 8/6, 9/8: 4 v.
AO amps., 13/11, 15/11;
4 v. 60 amps., 17/11,18,16 ;
4 v. 80 amps., 23,6, 25/-;
6 v. 60 amps., 28,11, 27/8 ;
6 v. 80 amps., 19/, 35/8;
6 v. 100 elope., 39(6.
Best Flash Batteries, 4d.
and 45d. each. Brass
Terminals, complete Pillar.
'Phone, W.O., Id., lid.
each. Nickel, 2d. each,
1/8 dozen. Valve or Stop.
Pins and Nuts, 2 a Id.
Spade or Pin Screws, 2 for
lid. Tags, 6a Id. Nickelled
9d. dozen. Flush Panel
Sockets, ld., 10d. dozen.
Switch Arm, lacquered, 1
inch radius, 10 studs, 2
stops 1/4 the lot.
Aerial Egg insulators 2
for lid. Copper Foil,
3d. foot. Shorting Plug
and Socket, 4d, Valve
Holders, ihd., 10d., 1/-,
1/8, All makes stocked.
Las. Hooke, 2 for 11d.
Staples, 6 a 14. 'Phone
Cords, 6 feet, 1/3, 1/8.
Loud Speaker Cords, 1/11,
2/9. Twin Flex, red and
black, 12 yards, 1/6.
Twin Silk, 6 yards, 6d.
SPECIAL.-Wonder Aerial,
ISO feet, 1/8, also first
quality, Si- Battery Clips,
b for 24, Coil- Former,
wood handle, 1/6. Sets of
Drills, 1/, 1/2. Cutting
Pliers, 1/-. Panel Switch,
DPDT, 1/-; SPDT,
Lead-in Tubes, 111., 9d,
ltd., good quality. Sim-
plex ditto, 1/1. Special
Copper Earth Tubes, 4/8
Climax, 5/-. Red or Black
Spades, If d. pair, Nickel,
24. Strawboard Varlorneter
and Knob, 1/6. Ebonite
Ball Rotor, with Knob,
3/11. " Baby " Coil Stands
Standard, 2w, 1/11; 3av,
4/8. Caro Vernier, 2w,
8/8, 4/6, 4/11
5/-, 5/8, 8/, 6/11, all
good value for money.
Rheostats, 1/3, 1/6, 1/9,
with dial, 1/11. Special
30 ohm, 1/3. Wates
Mlerostats, SI. Dr. Nesper
Loud Speaker, 14/6. " Ex-
callite " (about size of
Dinkie, handsome appear-
ance), 21/-. L.F. Trans-
formers, 7/8 up. Enclosed
Detectors, 054., 1/-. 1/3.
1/6. Micrometer, 1/9.
Dials, 8(1., 1/-. Knobs,
24. and 3d. Voltmeters,
4/11. EBONITE.-Stock
sizes. 3/16th. 6 x 6-7 x 5,
each, 1/I. 8 x 6-9 x 6, each
I/10. 10 x 8-12 x 6, ,

12 x 12, 5/8. 14x10, 5/8.
8 -In. also stocked. DCC.
Wire alb. Reels, 20g 9d.,
22g 10d., 29g 11d., 26g Is.,
28g 1/1, 16g 1/2, half -
pound. H.F. Transformers,
B.B.C.2111, 5XX 3/6.Fibre
06,11/ 36 x 1 214. Celluloid
3d. piece. Empire Tape,
64. doz. yards, Ad. Tape,
3d., fid., Nuts, 6 a 14.
Telefunken adjustable
Phones, 14/11. Fine value
in phones, 8/11. Genuine
N and K 12/11. Ericsson
(EV) continental, 11/6pair.

CALLERS. We stock every-
thing you require.
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THE NEW
ST loo RECEIVER

23y Joan Scott-gaggart, MC., FInst.P., AM.I.EE.

-I-
N last week's issue general construc-

tional details of the set were given,
but in case any home constructor
still feels uncertain about some of the
points, the following further details
will help him : -

The use of Glazite wiring will pre-
vent the short circuiting of various
wires, but, in any case, these should
be kept spaced from one another to
avoid injurious interaction effects.

Flexible Leads.
It will be noticed that a number of

leads come to the Watmel fixed con-
denser ; these leads are sufficiently stiff
to hold the condenser in place above
the casing of the C.A.V. transformer.
Another point that should be noticed
is that the flexible leads from the
Moving socket of the coil holder are
taken to two terminals on a small
ebonite strip. Under these terminals
are connected the two wires which
go to the fixed coil holder at the back
of the instrument and to the valve
socket respectively. The ebonite strip
is secured to the baseboard by a screw
passing through a small block. The
use of these terminals enables the
leads to the coil holder to be con-
veniently reversed.

The Sockets and Valve holders.
It will be observed that the Ben-

jamin valve sockets are provided with
both terminals and solder-
ing lugs. In the instru-
ment illustrated connec-
tions have been taken to
the soldering lugs, but, for
those who prefer it, the
leads could equally well he
taken to the screw ter-
minals, provided these are
screwed down tightly after
the bare wire has been
placed underneath.

The strip which carries
the sockets along the back
of the  instrument is se-
cured to the baseboard in
rather an unusual manner.
At each end of the strip
a hole is drilled edgewise-
that is to say, so as to
enter the strip from the
bottom when the terminal strip
is placed in position. Into the
holes from the underside of the panel
are passed wood -screws of the size

A

known as No. 4, a in. long. The sharp
edges of the wood screws cut into
the sides of the holes and make a
firm grip. In this way the difficulty
of tapping the holes is obviated.

Fixing one of the wires in position.

The more advanced constructor will
be interested in the circuit diagram
illustrated in Fig 1. Several im-
portant differences from the original

AERIAL L3
0.P T2

L ? 1 c2 ^".
Ls o.

6000 °
/ S

KS,

the aerial circuit is a No. 50, No. 60
or No. 75. For wavelengths below
300 metres I advise a 50, while a
No. 60 will cover the ordinary B.B.C.
stations. On test this N coil gave a
wavelength variation of from 260
metres to over 500 metres.

The reaction coil was a No. 25 Lissen,
and the third coil was a No. 50 of the
same make.

Valves.
As regards the types of valves to 1/SO,

I propose to get the Elstree Labora-
tories to give a report on the function-
ing of the apparatus under chfferent
grid -bias voltages and anode voltages
with different types of valves.

The set works perfectly well with
general-purpose valves, but I am most
emphatically in favour of using a
power valve in the second stage.
Purer reproduction is obtained, and
also louder signals, An Ediswan A.R.
valve in the first stage and a B4 valve in
the second stage give excellent results.
instead of the B4, the D.E.5, of course,
will work equally well; while the B6
valve (3 volts, .12 ampere) or the
B7 type of valve (6 volts, .06 ampere)
are equally good.

A power valve in the first valve
holder tends to make the first valve
oscillate more readily. If a dull
emitter valve is required for the first
valve, a B5 or D.E.3 valve working

off a 4 -volt accumulator

TC

2

I ip H.T.-

LT+

 LT.-
 C.B.+
 C.B
11C.B.-zEARTH

 Hi+ t
 HT.+z

Fig.1.-The theoretical circuit of the new ST 100
ioo receiver will be noticed. All

are distinct improvements.
Coils.

The size of Lissen X coil to use in

receiver.

(fully charged) will be
quite satisfactory, the
second valve being then a
B6 or equivalent type
made by other manufac-
turers and working at 3
volts. If dull emitter
valves are used, the Polar
rheostat bobbins, of course,
should be of the dull
emitter type, whereas with
bright emitters the ordi-
nary bright emitter rheo-
stat is eminently satisfac-
tory.

As regards the reaction
coil, do not attempt to
move the coil itself,
as with the particular
two -coil holder all the

control must be carried out by the
front knob.

The anode voltage to use is normally
100 volts, although at times the second
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The New ST it oo Receiver-continued.

valve may be given 120 volts and the
first valve 60. If two B5 valves are
used in the set, or two D.E.3's, a
voltage of about 70 may be placed on
both anodes.

It is impossible to give broad instruc-
tions which will apply to all valves,
but it is our intention to give in
further issues of Wireless necessary

details to cover. different combinations
of valves.

A grid -bias battery is absolutely
essential, and should be tapped up to
9 volts. Usually about volts on
each grid will be satisfactory, but this
again depends on the type of valve
used.

Further Details next week.

BREAK AE IA
By A V. D. HORT, B.A.

S

FROM time to time letters appear
in the papers from people who

have either casually or of set purpose
" discovered " new forms of aerials.
They have taken a lead from the aerial
terminal of their wireless set and con-
nected it to some handy metal object,
such, for instance, as an iron bed-
stead, the firegrate, or the framework
of a piano. Quite good results may be
obtained with such " aerials," espe-
cially, of course, if the receiver is
situated quite close to a broadcasting
station.

At first sight it may appear to be
puzzling that such domestic

objects as fenders or curtain rods
should assist in the reception of sig-
nals. But; in fact, any metal object
is a potential " aerial," in the sense
that it can be used, if it is satisfac-
torily situated, as a means of picking
up the desired signals. It is well
known that electric bell or lighting
wires are often quite suitable for use
as aerials, but an aerial need not
necessarily be in the form of a wire.

Rod Aerials.
Miniature transmitting and receiv-

ing sets, such as are often used for
laboratory demonstrations, are some-
times equipped with aerials, or rather
antennae, in the form of, short rods
with metal discs at their outer ends,
the whole device being shaped like a
racquet. The use of bedsteads or
fenders for reception purposes is thus
seen to be only a variation of the type
of antennm employed in this method
of transmission and reception.

Now in the vicinity of a broadcast-
ing station these unusual aerials may
well seem all that is required for en-
joying the programmes. But they can-
not be expected to be highly efficient,
for the reason that the insulation from
earth of such objects as have been
mentioned is at best of doubtful
quality. This may lead to a consider-
able falling off in signal strength in
damp weather.

Those who live in flats or in houses
where outside space is limited to the
area of the roof often find it simplest

to put sonic form of aerial indoors. If
wires are undesirable, and a more com-
pact type of aerial is wanted, assum-

A spring mattress may be used
as an aerial when the local broad-
casting station is within a few

miles.

ing, of course, that a frame is insuffi-
cient, quite good results may often be
obtained with a large metal plate.
This should be preferably of copper or
zinc, and may be suspended hori-

a

Another novel aerial is a fire guard.

zontally or vertically in any convenient
position. Great care should be taken
to see that it is well insulated and
that it is clear of walls or ceilings. A
good earth connection should also be
provided for_ the receiver.

If it is at all possible, however, an
aerial of the more conventional type
is greatly to be preferred, and is prac-
tically essential if the reception of
distant stations is desired without
employing a number of valves. A.

properly insulated wire out of doors,
or failing that, slung indoors well
away from walls and ceilings, can be
more confidently relied upon to give
satisfactory and consistent reception.

DUST
It is curious to notice what large

numbers of wireless enthusiasts fail to
realise the evil effects of allowing dust
to accumulate on their apparatus.
Ebonite seems to have a curious fond-
ness for collecting dust, and if a set
is left uncovered for some hours it will
generally be found that there is a
thin layer upon the panels. The dust
deposit in the average room consists of
minute particles of wool and other
fabrics, of grit, and of little pieces of
ash and soot. If it could be kept per-
fectly dry, dust might not seriously
affect the insulation, though some of
its components have conducting pro-
perties. Unfortunately dust is dis-
tinctly hygroscopic and absorbs some of
the moisture which must be present in
every room owing to the respiration of
those, who use it. Once it has become
damp, dust forms a conductor quite
good enough to impair seriously the
working of a sensitive set. Further
than this, the surface of ebonite is
always slightly porous, and dust, if
allowed to accumulate, forms a film,
often quite hard to remove, which
leaves deposits in the pores and greatly
reduces the insulating properties of
panels.

A Simple Experiment

Try this simple experiment to con-
vince yourself that such a film is
formed. Leave a piece of ebonite in a
position where it can remain undis-
turbed for a week or so. At the end
of that time rub et over lightly with
a duster to remove the obvious layer of
dust. If you compare it after this
process with another piece of the same
make which has been kept free from
dust you will find that there is a dis-
tinct difference between the two in
colour Now take the piece that has
been exposed and rub it as hard as
you can with a white cloth. The cloth
will be soiled at once, and the portions
of the ebonite that have been rubbed
hard will show up quite distinctly. You
will have to put some real elbow
grease into the work to make the
ebonite quite clean.

Prevention is admittedly better than
cure. We cannot entirely prevent dust
from being deposited upon our panels,
hut we can see that they are protected
from the worst of it.
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WHY THE

TONE and
OVERTONE
The pitch of every note must be
accurately attained before your
piano will be able to give you

CORRECT TONE
but pitch is only the value of the fundamental note
frequency.

PERFECT MUSIC
calls for the combination of correct pitch and the additional
character that lies in the

OVERTONES
These minute but all-important overtones portray the
personality of the artist and vary in frequency from i,000 to
several thousand cycles per second. Their reproduction in
radio calls for exacting knowledge. A Transformer that will

give perfect amplification of the fundamental
note frequencies only, results in lifeless
reproduction.
In the R.I. Transformer the immediate
increase in amplification above 1,000 cycles
per second preserves these precious over-
tones and gives as a result

PERFECT MUSICAL RECEPTION.
Advt. R.I. Ltd., 12, Hyde Street, New Oxford Street, London,

25/-

Write for R.I. Catalogue,
free on application.
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(Armchair
BY EARL LFQ.SELL 

COMMENCING WITH THIS ISSUE, EARL RUSSELL WILL GIVE A WEEKLY CAUSERIE UPON VARIOUS SUBJECTS.
IN almost every wireless paper one

may see at frequent intervals in-
structions that aerials should not be
shielded, that earth leads should not
be long, and various other precautions
recommended. Far be it from me to
suggest that the advice given by the
great, wise, and eminent is not per-
fectly sound, but it is wonderful
what results can be obtained with bad
serials.

A Personal Experience.
I have an aerial which consists of a

single strand of old telephone wire,
supported on ordinary telephone in-
sulators only ten feet above the
ground, screened along its whole
length by trees. To make it worse
(though not intentionally) it had been
led into a first -floor room, where
several yards of mixed earth and
aerial insulated wire were coiled upon
the floor, then down to a ground -floor
room. From here the earth went up
to the room above, coiled on the floor,
went round the house, and was con-
nected to a lightning conductor. It
will be seen that this aerial had
almost every fault an aerial could
have, and yet a quite ordinary three -
valve set received stations fifty miles
away perfectly.

Reception Without Earth.
As this particular set seemed so

accommodating I ill-treated it in
other ways, finally ending by giving
it an aerial of 15 ft. of insulated wire
flung upon the floor, and no earth
at all. Bournemouth, fifty miles
away, was received quite clearly at
about R.4 or R.S. On another' three -
valve set I received 5XX on 160 ft.
of insulated wire flung upon the lawn
without any earth at about R.B.
Readers must not suppose from
these experiments that the aerial does
not matter, but the fact is that a
good set will receive on a bad aerial,
and a good aerial will give wonderful
results on a bad set. Perfection is
only attained by a combination of the
two.

Precaution Worth While.
As illustrating the value of conven-

tional advice I will give an experi-
ment in the other direction. I was
using about 40 ft. of insulated wire
on a three -valve set which in the

first instance I had led round the
walls of a room, along the walls of a
hall, and draped over a clock, finish-
ing on a sofa. I received ordinary
broadcasting stations at about R.S. I
took the same wire and tied its end
up to the staircase, so that the greater

A carrot used as a grid -leak
makes a strange looking com-

ponent!

part of it swung freely in air 6 ft. or
more from the walls and 2 to 3 ft.
from the ceiling. A definite improve-
ment was at once manifest, the recep-
tion rising to 11.6, at least.

Vegetable Grid -leaks.
If one once begins fussing about

them grid -leaks may easily prove a
curse. Even some of the best makes
are by no means always at their rated
value, and as for the variable ones,
well, there may be a really reliable
one, but I have not met it. The other
attitude to grid -leaks is that of a
writer about a year ago, who used
carrots and other products of the
vegetable garden 'with satisfactory re-
sults. Certainly a slice of a nice hard
mangel-wurzel would be at least as
reliable as some grid -leaks I have
known. Of course, in most straight
sets the value of the grid -leak seems
fairly immaterial, but this is far from
being the case with special circuits.

USING FINE DRILLS
I suppose that there are more casual-

ties amongst fine drills than amongst
any other tools in the wireless con-
structor's workshop. When I speak of
fine drills I mean those of e in. or
less in the inch fraction sizes, or from
the thirties upwards in Morse sizes.
They are so thin that a slight pressure
seems to be enough to bend them, and
once they bend a breakage is pretty
sure to follow within a very short time.

These little drills cut away such a
small amount of ebonite that the
slightest pressure will drive them
through. With a a -in. drill a certain
amount of force has to be used,
but with little drills one should,
always bear in mind the old saying,
" It's gently as does it."

When a common hand drill is used,
there .is a tendency as the crank
is turned for the tool to wobble a
little. When this happens, the
drill bends in the hole and usually
snaps off like the proverbial carrot.
When using fine drills in the hand drill,
more than usual care is required to

ensure that one is going straight. The
pressure exerted should be of the
lightest, for the weight of the drill
itself is almost sufficient to take the
drill through. Personally I do not
think that very fine drills can be
used satisfactorily, even for drillino-
such soft stuff as ebonite, unless a guide
block is used in conjunction with the
hand drill. This consists simply of a
piece of hard wood a- in. or so in thick-
ness, which is slipped on to the drill
before its point is placed in the punch
mark. In the wood a hole is made
about two sizes larger than the drill in
use. So long as you are holding
the drill straight, the block will not
turn, but directly you begin to wobble
or to go crooked it will do so at once.
Use a guide block, hold straight, turn
slowly, and do not press. These aro
the four important points to remember
when doing fine work with the hand
drill. Attention to them will mean
neat work and economy in drills.

R. W. H.
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ATS OFF- T

AT THE ALBERT HALL

America's foremost
valve made in

Britain's newest
factor:y .

C.T .25. An every
purpose volume

valve. Amp .factor 9.
Price I 51 -

Hats off to the N.A.R.M.A.T.
for their notable Exhibition

This Exhibition has further demonstrated the supremacy of
British wireless-just the reason why CLEARTRON crossed the
water, with the result that America's foremost valve is now made
in Britain's newest factory.

CLEARTRON Radio is British owned and CLEARTRON
Valves are British made and sold under an Ironclad Guarantee of
POSITIVE PERFORMANCE or INSTANT REPLACEMENT.

12/6
CLEARTRON guaran-
teed valves oscillate,
detect and amplify.
Types C.T. 08 and

C. T. 15. at 12/6.

If your dealer does not carry Cleartron, order
from us with your dealer's name and address.

CLEARTII\ ON RADIO Ltd,
Charing Cross, London, S.W.i

and Birmingham.
'Phone:

Regent 233 I l2.
'Grams :

Cleartron, Westrand, London.

ICLEARTR.
BRITISH MADE

Types C.T. 25 and C.T.
25B (American types
C.T. 199 and C.T. 201a)
at 15/.. Performance

guaranteed.
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HAVE you ever thought what it
would be like to have a hundred

different valve and crystal receivers
ready" at hand? Have you -ever sud-
denly wanted to try a new single valve
circuit and grudged the time taken to
make it up? Have you ever wanted a
single -valve instrument with plenty of
variety in it? If you have, then the
Centodyne will appeal to you.

The Centodyne takes its name from
the fact that it is
a n instrument
permitting the use
of a hundred dif-
ferent circuits, if
not more. I t s
appearance, as you
will notice from
the photographs,
is quite handsome,
the constructional
work is simple,
and the flexibility
is really astound-
ing. In a few
moments you can
fix up with it a
simple c ry st al
receiver, a loose -
coupled crystal
receiver, a direct -
coupled single- -
valve set, an inductively coupled
single -valve set, a single -valve set with
split secondary, with or without reac-
tion, as single -valve note magnifier, a
crystal detector with valve magnifier,
a high -frequency amplifier with crystal
detector, . a Reinartz circuit, a.
Flewelling circuit, a De Forest

Ultraudion circuit, a single -valve
reflex receiver, a resistance coupled
high -frequency amplifier, a resistance
coupled low -frequency amplifier-in
short, almost any variety of crystal or
single -valve receiver. -The idea of
such an instrument is not new, but I
do think that it has never before been
made up in such a convenient
form or with such a variety of possi-
bilities.

The connections are all short and easily made.

Constructional Work.
Here are the components required.

In accordance with Radio Press prac-
tice, I have named the actual Makes
used, but for these you can substitute
any of the well-known high-grade'coM-
ponents without loss of efficiency.

One panel of guaranteed ebonite,
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2?+' ra
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VII PM
114
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'Si.

CONDEN.M. 4003pF.,..

Moving
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All the necessary dimensions for drilling and placing the components
are given in this drawing. Blueprint No. W. 2002a price 1/6, post free.

THE CENTO DYNE
By PERCY W. HARRIS, M.I.R.E., Editor.

This instrument has been espetially degettecHn order to lay out innumerable
single -valve circuits by the simple+ intet-connection of a few sockets. Circuits
which may be tried will be given each ufeek, together with a key to the wiring.

12 in. x 10 in. x 4 in. (Peto Scott
Pilot).

One suitable cabinet (" Cameo ").
Eleven terminals.
Thirty-eight Clix sockets for panel

mounting -(without bushes).
Clix .plugs. (The actual number of

these -you will require will vary accord.
ing to the circuit. I 'would suggest
you buy two dozen. You can always
get more when you need them.)

Two two -coil holders (Burne-Jonos
" Magnum ").

Ohe anti -phonic valve bolder (Burn -
dept Wireless, Ltd.).

One dual filament
McMichael
Ltd.)

O n e high -
frequency
choke (Lissen,
Ltd.).

One good
quality L.F.
trail sformer
(Radio I n-
st ru roe ats,
Ltd.). That
shown in the
photograph ys

an old pat-
tern - which
has served
me faithfully
for two or
three years.
The firm now
makes an im-
proved pattern which should suit even
better.

Five fixed condensers with dips
(L. McMichael, Ltd.). The value of
these condensers will vary with the cir-
cuit, but to start with I would suggest
you obtain the following:. One .0003
µF, two of .001 µF, one- .004 µF) and
.008 µF.

One variable grid leak (Bretwood)..
One variable anode resistance

(Bretwood).
Two variable condensers, square -law

pattern, one .0005 µF and one .0003
/IF (Collinson's Precision Screw Co.,
Ltd.): This 'particular pattern has a
geared control, which is convenient
but not essential. Any good make of
variable condenser will do here.

One crystal detector (Burndept
Wireless, Ltd.). You can, if you like,
substitute for this- one of the many

resistance (L.

The receiver presents the same handsome appear-
ance as that of one designed for a single circuit.

" permanent " detectors now sold, but
the true experimenter will probably
prefer the catwhisker -type of detector,
as with this he can try various crystals
and select the best positions on each.

Radio Press panel transfers.
The disposition of the parts is clearly

indicated in the. drawings, 'but I would
suggest that you do not drill the holes
for the Clix . sockets until you have
mounted the other components, as the
positions of these will vary slightly
with the different makes used.

No difficulty will be found in making
up the set, as all the parts are
mounted on one panel. The wiring is

an extremely
simple mat-
ter, and in
rn ost casesconsists
merely in
-joining up a
Clix socket to
t h e nearest
terminal. . A
f e w longer
wires, how-
ever, are re-
quired, as, to
save trouble
in wiring up
various cir-
cuits, arrange-
ments have
been made to
keep the fila-
ment resist-

ance permanently to the negative leg
of the valve
:.Notice particularly that the four

sockets for the IP, OP, IS, ,and OS
-respectively of the transformer axe
placed together. In other cases the
.various sockets are placed as close as
'possible to the actual component to
which they are connected. in this way
a large amount of labelling or mark-.
ing is avoided. It is, however, advis-
able to label with the Radio Press
panel transfers the L.T. positive and -
-negative, the_ H.T. positive and nega-
tive, the grid bias positive and nega-
tive, and the telephone terminals, as
well as aerial and earth. Notice that
cm the aerial and earth side an extra
terminal and socket have been incor-
porated, and there is also a spare
eccket near the valve holder. It is 115
well to place these two where shown,

as they may be needed for a special
circuit later. I would also suggest
marking the fixed and the moving
plates of the two variable condensers
for future reference. . Notice parti-
cularly that any changes of fixed con-
denser values can be done without
removing the panel from the box-in
fact, it' is proposed that the panel

_ Every compcnent has its own particular

should be screwed down permanently
after the wiring is finished.

Next week I shall show you how to
wire up a number of circuits in this
receiver, but meanwhile, when you
have finished wiring up, you would
perhaps -like to try a simple crystal set,

This is- made up as follows: Take a
pair of flexible leads from the fixed
socket of the two coil -holder mounted
on the left of the instrument and
attach plugs to them. Plug these to
two of the sockets on the left (second
and third from top), and from the
same sockets take a couple of leads to
the left-hand variable

making
irecondenser,tha

the moving plates
are connected to
the earth side.
Now from the
aerial socket (or
thefixed plates of
the Variable con-
denser) take a
Clix lead to one
side of the crystal
detector, another
froth the other
side of the crystal
detector to one of
the 'phone ter-
minals, and from
the other 'phone
terminal a lead
to the moving
plates of the con-
denSer, or to the
earth terminal tit

connecting points, does not matter
which). Plug a

No. 25, 35, or 50 coil, according to
your aerial, into the fixed coil socket,
connect the telephones, and listen.
You wR find -this arrangement makes
an excellent crystal receiver.
(Next Week: Further Constructional Details
and Crystal and nave Circuit for the Centodyne)

The wiring may be easily followed. The connections shown here will be
recognised in the photographs. Blueprint No. W. 2002b price 1/6, post free.
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6,500
NAUTICAL
MILES
REGULAR AND CONSISTENT PERFORMANCE.

THE " TIMES," LOS ANGELES, CALIFORNIA,
ON LOUD SPEAKER IN SCOTLAND,

SUCH EFFICIENCY CAN ONLY RESULT FROM
THE PERFECT EFFICIENCY OF COMPONENTS.

Essential Components used in the
DUODYNE RECEIVERS.

Paragon Ebonite Panels. Curtis Variable Mica
Condensers. Curtis Constant -Tuned H.F. Amplifiers.
Paragon Curtis Mica Condensers. Curtis Transformers.

AS OLD AS BROADCASTING.

Write
for

1925.26

Catalogue

PETER CURTIS, LTD., 75, CAMDEN ROAD, N. .1
'Phone: North 3112. 'Grams :

ROAD,

COMPONENTS

-for better
Granted you have carefully ad-
justed your receiver to perfect
balance we ask you to concen-
trate your experience-critical
as it may be-and judge for
yourself the merit of the
Super Success. it gives you
tonal purity - shorn of the
tone -destroying mush, which
till now was accepted as an
irremediable evil in low
frequency amplification.

Illscass
su

utz.clo
stovnle

V. Sir?
R

,i ceSSS11,,
D- ross'is'

LV or
tolf0fa Stage
Sacoi

results

BEARD 6 FITCH, LTD.
34, AYLESBURY STREET, LONDON, E.C.1

Telephone : Clerkenwell 8941

North of England Branch: 1, DEAN STREET, PICCADILLY, MANCHESTER
Telephone : Central 824)

liarclays

Professor LOW
and his Pen.
The Great Scientist writes :-

" Some years ago I used
eight different fountain pens,
two I altered myself to obtain
partial satisfaction. My final
conclusion was that the ordinary
pen was the best. Within the
last six months I tried, under
protest, a Waterman,' and I
realised that fountain pen
manufacture had advanced
most noticeably.

"The ' Waterman' is not
only a fountain pen but an
ordinary pen at the same time.
One writes without thought for
the willing servant, and only
when reminded of the fact, it
is remembered that the inkpot
is no more.

" We all have bad habits, but do not
like to be reminded thereof by the pen.
The ' Waterman' suffers itself to be dug
into the paper. It would, I believe,
work no worse if used as a pipe cleaner,

" It can be forgotten in use but never
when left at home,"

ideal )'
FourlifaiPen

Regular Type from 12 6. Self -filling and Safety Types from 17/6.
See also Waterman's Combination Writing Sets, containing Pen
and Pencil to snatch, from 20/6. Of Stationers and Jewellers.

" The Ten Book" free on request.

Professor A. M. LOW,
D.Sc., A.C.G.I ,
F.R.G.S., F.C.S., etc.

Professor Low is one of the most
brilliant of the modern scientists.
Re has 140 inventions to his
credit including the wireless con-
trolled aeroplane and torpedo, the
slow motion film camera, and the
machine for obtaining vision over
the telephone wire.

L. G. Sloan, Ltd., Cbellett Tomer Kingsway, London, W.C.2,
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THERE are many crystal receivers
designed with low -loss coils to

give the best results from the short
wave local station. But in the
majority of these sets a plug-in load-
ing coil is the. only method of receiving
the high power station, whereas for
best results from this station the re-
ceiver should be specially designed.
The set to be described is intended for
those within crystal range of
Daventry, and employs a coil similar
to that described by Mr. Cowper in

1200 200/50 
/80 180
/70 0
/60)3 /60
/50 
/40 
/30

L

-0003,uF 60 0

40
30 
20 

 /40
 /20

/00

80

 60
40

 30
 2Q

T

Fig. 1. - The_
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Modern Wireless
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try."
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circuit employed
tapping paints.

for September, in
Receiving Daven-

The Circuit.
The circuit, is shown in Fig. 1,

and it will be seen that a variable
crystal tap is provided, and that
direct coupling is employed, tap-
pings being provided for rough
tuning, and a .0003 aF condenser
for fine tuning. By means of the
lower tappings 20, 30, 40, 60, it
is possible to tune in one of the'
short wave stations if it is
within range.

Components Required.

The components required are
given in the following list, the
names of the makers of the particu-
lar components used in the original

A Low Loss Set for Daventry
By A. S. CLARK.

Although this crystal receiver is specially designed for 5XX,
the short -waves may still be received at good strength.

receiver being given in brackets. It
is not necessary to adhere to these
makes, as other parts of equal quality
will be quite suitable.

The coil is wound in ten sections.

Ebonite panel, 6 in. x 8 in. x in.
(Peter Curtis, Ltd.).

.0003 ,ILF variable low -loss con-
denser (Jackson Bros.).

Catwhisker type enclosed crystal de-
tector (Radiax, Ltd.).

Twenty-three plug sockets and two
plugs for same (Radiax, Ltd.).

Two large terminals (Burne-Jones &
Co., Ltd.).

Four telephone terminals.
Coil -former (Burne-Jones & Co.,

Ltd.).
1 -lb. gauge 22 D.C.C. wire.
Decko dial indicator (A. F. Bulgin

& Co.).,

Suitable cabinet 6 in. deep (Cameo).
Packet Radio Press panel transfers.
Quantity square wire, flex, screws.

Winding the Coil.
The first pan, of the constructional

work is to wind the coil. Although not
quite a pound of wire is required, it
is best to make sure of having enough,
and the wire will always be useful. It

xl
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Fig. 2.-This drilling diagram shows
the spacing of the various pm ts.

The wiring needs a little patience, but is not difficult.

will be seen on referring to the
circuit diagram that the coil has
to be tapped at 15 points, and
the number of turns at which
these tappings are made is indi-
cated. The coil former has three
cross pieces, thus making the coil
hexagonal, and there are ten slots
for the wire, spaced ti in. apart.
Twenty turns of 22 gauge d.c.c.
wire have to be wound in each
slot. The constructional work in-
volved in making the former is
rather difficult, and the constructor
is advised to buy it ready-made.

Tappings.
The method employed to make

the tappings is to double the
wire back on itself for about 6 in.,
and then to cut it at the
centre of this loop and twist
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Fig. 3.-When wiring the set take care to connect the right
tappings to the correct sockets

the two ends together. Wind the wire
in the same direction all the time, and
keep all the tappings in one section of
the coil. Sufficient wire must be left
at the beginning and end of the coil
for connecting purposes. Wind the
first slOt full, make the first tapping
and.then pass on to the next and wind
on ten turns, and again make a
tapping. Do this, making the tap-
pings at the correct points, until the
coil is completed, when attention can
be turned to drilling the panel.

Drilling the Panel.
This will not be difficult, and the

necessary holes, with their dimensions
as to spacing, are given in Fig. 2.
These should be followed exactly, and
the panel marked out on the back with
a sharp -pointed tool. All points where
there are to be holes should be centre
punched before drilling.

The next step is to affix the neces-
sary transfers as shown on the drilling
diagram, when the components may be
mounted.

Put on the small parts first, leaving
the coil till last. This is fixed by
means of two small brass brackets
bolted on to cross pieces. The tap-
pings should be arranged underneath
the coil.

Wiring -up.
The wiring is carried out in accord-

ance with the diagram of Fig. 3, the

coil tappings being soldered as fol-
lows :-First cut the tapping to the
required length, untwist for about -,12- in.
and remove the insulation, then twist
together again, and solder to the bare
part. Before the coil is attached to
the. panel it is important that the tap-

pings are marked in 1,01110 way. This
is best done by writing the turn
numbers on small pieces of paper and
twisting the wires round them. The
numbers against the plug sockets indi-
cate turns, and in some cases the tap-
ping has to be connected to two
sockets.

Working the Set.
Having wired the set, place the

aerial and earth on their terminals,
and one or two pairs of telephones on
the telephone terminals. If only one
pair is used, it will be necessary to
short the two terminals not in use.
Either the two right or the two left
may be used.

The plug to the left of the panel con-
trols the number of turns in the aerial
circuit, and that to the right the
crystal tapping, The left-hand plug
should be played in the socket which
gives the smallest condenser reading
when the station is in tune. This ap-
plies whether the station is the long
wave one or a short wave. If, it -is
the latter, the plug will have to go
in one of the first four tappings. The
position of the right-hand plug is con-
trolled entirely by signal strength,
and is placed in the socket which gives
best results.

Test Report.
The set was tested in S.W. London

at a spot which is not very favourable
for reception from 5XX. The aerial
was rather short, but signals from this
station were at comfortable telephone
4-rength., and louder than those from
a crystal set employing a plug-in
loading coil. The best results were
obtained with the aerial tapping at
200 and with the crystal tapping at
100.

2L0 was also tuned in and the
strength was quite up to the average
for crystal sets designed chiefly for the
shorter wavo stations.

Correspondence

Congratulations.
Sin,-Congratulations on your new

paper, very bright, interesting and full
of " pithy bits." I am pleased to see
you haven't side-tracked the despised
crystal user.

Best wishes for your success and
long life to the new O.W.W.-Yours
faithfully,

ALFRED SQUIRES.
Bishopsgate, E.C.2.

The General Purpose Three.
SIR,-I think it may interest you to

know the results I have obtained from
my " General Purpose " three -valve
receiver, described by Mr. Johnson -
Randall in Modern- TVircless,
1925. I am able to receive all B.B.C.

stations except Edinburgh and Ply-
mouth at good 'phone strength, and
several of the nearer ones on the loud-
speaker, Birmingham, 35 -miles, being
too loud for comfort. This set seems
to have an appetite for Continental
stations, some of my best being Petit
Parisian, Radio -Toulouse, Hamburg,
Frankfurt, Rome and ono Dutch on
about 360 metres.

Some evenings Toulouse comes in at
quite good loud -speaker strength. One
evening recently I heard an American
station, WGY, at about 12.35 a.m.,
but atmospherics were so bad that at
times nothing was distinguishable.
Considering that I have been at wire-
less for just under a year, and that I
am only just 16, I do not think the re-
sults at all bad. If you can make any
use of this letter I shall be very pleased
indeed. Meanwhile I remain a faith-
ful reader of your excellent papers.-
Yours truly,

S. E. KENWORTRY,
Priors Lee, Salop.
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AMPLION

L ittlux

Reuelation The RADIOLUX-AMPLION.
Large Mahogany Cabinet Model.

Radio Reproduction
The RADIOLUX-AMPLION series of hornless Loud Speakers introduces the nearest approach to the
ever-present ideal-perfect reproduction of Radio Broadcast.
This new masterpiece blends the art of furniture design with the science of electro-acoustics.
Here the living voice and true perspective in musical reproduction are within the immediate reach
of all interested in Radio. Sensitive to a degree, loud in its fullest measure, with unequalled brilliance
and clarity, real music at last enters the home upon the trail of the Wireless Wave providing an
AMPLION is there to voice its accents.
The Radiolux series of cabinet styles is available in several alternative forms of varying capacity at
" utmost value " prices ranging from £4 15 0.
For those who may still wish to procure the hitherto standard horn models, available in the junior
variety at even lower costs, the manufacturers continue to offer the famous " Dragon range, a series
known in every quarter of the globe.
It is a business principle of the House of Graham that every AMPLION user shall secure the best
possible results and an unconditional- guarantee of satisfaction with the advantage of free service
extended to every purchaser of a genuine

THE
WORLD'S
STANDARD AMPLION

WIRELESS
LOUD

SPEAKER

90718zTeirRadt.o Arooductton
Patentees and Manufacturers

ALFRED GRAHAM & COMPANY (E. A. GRAHAM)
ST. ANDREW'S WORKS CROFTON PARK, LONDON, S.E.4

Demonstrations gladly given during business hours at the Amplion Showrooms :
25-26, SAVILE ROW, REGENT STREET, W.1 ; 79-82, HIGH STREET, CLAPHAM, S.W.4.;

and at the recently opened Scottish Depot, 101, ST. VINCENT STREET, GLASGOW.

SEE THEM AT THE RADIO EXHIBITION
ROYAL ALBERT HALL, SEPT. 12th -23rd. AMPLION Stand, No. 90, Main Hall.

Demonstrations will be given continuously during the Exibition period at The AMPLION Suite
-Kensington Palace Mansions, 3, De Vere Gardens (a few hundred yards from Albert Hall).
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THE FIRST WIRELESS LOUD SPEAKER WAS A gown
:'71":: .... ...

He r this new Vrown
-and no other willever
satisfy your critical ear

THE four new :161'0WII Loud Speakers-of which
that illustrated on the right is one-represent a
big advance in the design of these fine quality

British Loud Sp-akers. Hitherto many wireless
enthusiasts have purchased their Loud Speakers on
appearance alone-only to find that a handsome and
pleasing outline does not necessarily !wan purity and
mellowness of tone. The rOWII, on the other hand,
has invariably been bought on actual perlormance.
It has acnieved a wonderful reputation throughout the
world solely for the naturalness of its reproduction.
In ihe ;(Brow!!, external shape has always been
subservient-in the interests of good music- to the
actual design of the reproducer itself. But now the
3firOWn Loud Speaker has been greatly improved in
appearance and these four new models possess a dignity
and beauty which place them in a class by themselves.
Ally this new beauty of outline to the wonderful
sensitiveness of the 13r0W11 tuned reed movement and
you possess a Loud Speaker which is a positive joy
for all time.

S. G. rrown, Ltd., N. Acton, London, W.3
Read Showrooms .5 Mortimer Street, W.I.

Moorfields. Liverpool. 67 nigh Street, Southampton.
DeIm's ( Wholesale only) 15 Bushy Park, Bristol.

Cross House, Westgate Road, Newcastle

3
To the
Trade :

We have
instituted a
special Dept.
to see that
your orders
are filled
promptly.In
ease of spe-
cial difficulty
write to us
at once.

The new H
A handsome instrumen' pos-
sessing ,he same beauty of
outline as the famous 36rown
Q Loud Speaker. Gives a
wonderful volume of crystal
clear tone. Attractively.finish-
ed in rich brown colour or a
velvet bl .ck with polished
nickel fittings

Als, in 120 and 2,00 L.Height 20". 4,000
ohms res sance. 6
ohms.

Gilbert Ad. 3492
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Are Coupled Circuits Worth While ?
By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C.
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NE of the most troublesomeO problems with a crystal set, par-
ticularly in a locality close to a ship-
ping centre, is the difficulty of avoid-

interferon?e from ships' stations
using spark transmitters. riis is the
most serious type of interference
which the average broadcaster has to
put up with, and it is by no means an
unimportant problem.

Now the average crystal set is pro-
vided with only one defence against
interfering stations-that is to say,
it has only one tuned circuit.. Even
so, it wouli be possible to construct a
circuit capable of giving reasonably
good selectivity were it not for two
inherent disadvantages. The first of
these is the aerial circuit itself, and
however low -loss a coil we may con-
struct for the tuning of the circuit,
there remains a considerable resist-
ance in the aerial circuit itself which
is usually many times as big as the
resistance of the coil.

Effect of Crystal on Selectivity.
Secondly, there is the damping of

the circuit vihich is introduced by the
crystal itself. Theoretically, a detect-

ing. device should have so high a
resistance that it causes no appre-
ciable effect on the tuned circuit across
which it is connected. An ordinary
crystal does not fulfil this condition,
and has a comparatively low resist-
ance of the order of a kw hundred

T

CI -

= E
Fig. I.- Two simple direct - coupled
crystal circuits, the one on the left is
tuned with a slider, and that on the
right by means of a condenser either in

series or parallel with L.
thousand ohms only. Consequently
the introduction of the crystal across
the circuit causes the tuning to be
flatter than it would otherwise be.

This question is one which has been
dealt with in other articles, and is
outside the scope of the present -dis-
cussion. We will confine ourselves to
the consideration of the first source of
flat tuning-the aerial circuit.

- Use of Two -tuned Circuits.
The tuning can be considerably im-

proved if a second tuned circuit is
introduced. We can design a really
low -loss secondary circuit, and couple
this to .the aerial circuit with a looSe-
conpling. If both these circuits are
tuned, the selectivity is very' much in-
creased, because the secondary circuit,
not having the aerial damping asso-
ciated with it, is able to be tuned very
much more sharply. Such a circuit is
shown in Fig. 2. in which both the
aerial and secondary circuit are tuned

Untuned Aerial Circuit.
It is quite possible to use an aerial

circuit which is not tuned, and it is
surprising what efficient results can be
obtained from a simple aperiodic aerial
coil coupled to the secondary, which
is then the only tuned circuit em-
ployed: It may even be found satis-
factory to couple the aerial directly to
the secondary circuit by taking a
tapping a few turns from the end of
the coil, instead of using a separate
aerial coil. This circuit still remains
a species of coupled circuit -and retains
the sharp .tuning properties. A cir-
cuit of this sort is indicated in Fig. S.

THE FAMOUS
YOURS 6DI GENE

for
REMARKABLE
OPPORTUNITY D EPOS T galu/6, DIONIONE5

for the first time
offered to " Wire-
less " readers on
our unheard - of
bargain terms.

READ OUR BRIEF
DESCRIPTION.

Latest Stan dard Model
General Radiophones (made
by the well-known General
Radio Company. Ltd.) are
Suoer - sensitive and highly
efficient. Air gap adjusted
to within one ha4 thousand
of an inch. Receivers are
matched in tone. Magnets
of highly expensive C,ohalt
Steel. Diaphragms are triple
tested. Accurately designed
sound chamber gives natural

tone. Beautifully comfort-
able, highly finished, and

..,. only weigh 7 ounces. Fully
guaranteed.

OUR UNHEARD-OF TERMS.
We send a pair of these high quality headphones upon receipt of 6d. deposit. If
satisfied you send 2/6 more on receipt and the balance by instalments of 2/6 until only
2.1/- is paid. Price full cash with order (or within 7 days of receipt), £1.

Send P.O. now to:

SIMPSONS (BRIGHTON) Ltd. (Dept. 1568),
94, QUEEN'S ROAD, BRIGHTON, SUSSEX.

Price 5/.. each.

(Ant all
'44-4 Pnniri

LINK A TION
BACK OF PANEL
COIL HOLDER.
Minimum capacity,
all pa rts, even
screw, of ebonite,
best finish.

Post 3d. each.

etalitti SINGLE COIL HOLDER
RADIO

Best quality ebonite, matt finish,
on real ebonite base. Fitted with
double terminals, a great con-
venience when using condenser in
parallel and where many wires are
employed in experimental hook-ups.

Price 1/3 each. Postage 2d.

Order from your
local dealer.

30 page illustrated
list free.

GOSW ELL ENGINEERING CO., LTD.,
95-98, WHITE LION STREET, LONDON, N.1

LIBERAL TRADE TERMS. 'Phone: North 3051



86 WIRELESS. September 26, 1925.

Does Signal Strength Suffer ?

A very vital point to be considered
is the signal strength obtained by these
arrangements. It might be thought
that the signal strength with a coupled
circuit would be very- considerably less
than that with the simple type of cir-
cuit. This, however, is not the case,
for it is found that the signal strength
obtained with a coupled arrangement
is very nearly as good as that with a
simple circuit. This is because the
increased efficiency of the coupled cir-
cuit arrangement not only gives
greater selectivity, but enables the
circuit to respond to the wireless
waves much more efficiently, and con-
sequently what signal strength is lost

E

Fig. 2.-A typical loose -coupled crystal
receiver.

in the coupling is made up for by the
increased efficiency.

A crystal set of the type described
has actually been tried by the writer

at Whitirr Bay, only about a mile
from the Cullercoats transmitting
station, and no ill-effects were experi-
enced in the reception of Newcastle,
ten miles away.

In any case where interference is
experienced, therefore, a coupled cir-
cuit is worth while, and will be found
to reduce, and possibly eliminate com-
pletely, the jamming in question.

The Crystal Store Box

THOSE interested in the use of
crystals of various kinds will

find it a useful idea to make for them-
selves a small store box, which can be
kept in a handy place for immediate
use. One made on the following lines
will answer the purpose most admir-
ably. Make a small shallow box from
any kind of wood, say 4 in. by 3 in.
by in. deep, inside dimensions.
Divide the box into twelve equal divi-
sions with thin wood or cardboard.
Each division will be 1 in. square. . In
the top six divisions should be placed
the crystals and in the lower six dif-
ferent kinds of contacts or catwhiskers.
Each division should be labelled accord-
ing to its contents.

To complete the box, a glass lid
should be provided, which may be made
to drop on, slide in a groove, or be
hinged by means of a surrounding
wooden frame. H. B.

Hints to Crystal Users

WHEN choosing crystals and de-
tectors there are a few features

-which should be observed. A, ." micro -

E

Fig. 3.-Another loose -coupled arrange-
ment, known as auto -coupling.

adjusted " catwhisker is often prefer-
able to the ordinary ball and socket,
as a much finer degree of pressure
may be brought to bear upon the
crystal. A locking device is a very
desirable feature, as it enables contact
at a sensitive spot to be maintained
for a considerable period. The ques-
tion of choosing suitable crystals is
also important. There are innumer-
able " ites " on the market, all Of
which are much the same in the results
they give. Lastly, a cheap detector
is a false economy. B. R. A.

. he Keystone Oscillator
Coupler.

Instead of the usual fixed coupler
the Keystone uses the variable
plug-in coupler shown above. The
coupling can be altered to secure
optimum results while the whole
unit can be removed and another
one substituted to rover higher
wavelengths. Price 15j-

Base for same, 416.

Don't build a Super -Het
limited only to 500 metres
A MERICAK Super -Heterodynes

cover only wavelengths be-
tween 250 and 500 metres because
these are the limits of their Broad-
casting services. If von limit your
Super -Heterodyne to 500 metres
you will miss some of the best
programmes from Continental high
power stations-to say nothing
of Daventry. The Keystone
Super - Heterodyne is British
throughout, and designed for use
with British Valves. The one
big feature which distinguishes

the Keystone from all others is
its new type of plug-in oscillator
coupler which permits any wave-
length being received. Another
big feature about the Keystone
is its extreme simplicity. Owing
to the fact that the valve holders
are actually incorporated with the
transformers there are 21 fewer
connections. This means greater
ease in making the Set and im-
proved results when it is bent. For
efficiency and economy build the
Keystone-there's Hone better.

Keystone Transformer Kit:
Type 0

Type V

Standard Pattern. One Tuned
Filter and 3 Intermediate
Transformers ... 54 0 0

Each Unit with Burndept
Antiphonic Valve Holder
incorporated and all connec-
tions made internally. Set
comprises : one tuned filter
and three intermediate Trans-
formers .. 86 0 0

/Send for details to-
day. Full Particulars
will be posted to all
who enclose tzvo penny
stamps to cover post-
age. Large illustrated
Folder gives technical
explanation of Super -
Heterodyne principles
including circuit dia-

grams.

He41,(g.v R.500:1;77M7s:PETO-SCOTT Co., Ltd.
Branches : LONDON : 62, High Holborn. W.C.I. ; and 230 Wood

Street, Waltbamstow. LIVERPOOL : 4. Manchester Street.
PLYMOUTH : Near Derry's Clock.

1 Keystone envelope,
and all instructions 0 3 I

1 Red triangle panel and
terminal strip, all
fully engraved .. I 7 3

1 Polished mahogany

I

cabinet and base-
board .. .. 2 4 0 I

1 Volt meter and 4 point
switch .. .. 013 0 I

A liven: for building this Set I
must be obtained from the
Western Electric Co., Ltd. This
can be obtained direct, or from

1 us at a cost of 30(----___-.1

__

I Complete List of Parts.
V type. Kit complete .. 6 0 0

£ s. d.

1 Oscillator coupler .. 0 15 0
I Base for above .. 0 4 6
1 Max -amp transformer 0 19 6
2 Peto-Scott square law

condensers 0.0005

I
tads. *ith .vernier 1 3

3 Rheostats, 35 ohms .. 0 17
1 ditto, 7 ohms
1 Potentiometer

.. 0 5

. 0 63 Brundept v a 1 v.e

I 3 T.C.C.hol ceorsndensers 1 mfd .
....0

0 151 I

2 Grid condensers&leaks 0 11
3 Fixed condensers .. 0 9
1 Lissen switch.. .. 0 4 I
1 Micrometer condenser 0 5
2 Jacks and plugs .. 0 8

11 Large terminals .. 0 2 I

Wire valve platform,
I

1

Keystone Super - Heterodyne covers all wavehngths
P.S.
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Can you separate
CardifffrontLondon?

WHAT ! you say, with 2 L 0
pumping three ki owatts into

the aerial and Cardiff only 12 metres
away. Impossible !
Yet it's fairly easy-with an Erics-
son WAVE TRAP inserted in your
aerial lead.

By careful experi-
ment and research
extending over a
long period and in
many locartics, we
hive pr,,duced a
WAVE TRAP to hrlp
your Set get distant
stations clear and
free from parasitic
noises on a silnot
" backveound." M st
invaluable in districts
troubled by electric
trains, trams, power
stations, etc.

Price 60/..

Write for lists, also
ask for information
clout our famous
sets, crystal and
Valve, t.. ednhones,
Super -tone L u d -
speaker, Lo..,ponents,

etc.

The British L.M,
Eric ss n Mfg. CoLtd,

67/73, Kings -,ay,
LONDON, W.C,2

"UTILITY"
WIRELESS

RODUC TS

The "UTILITY"
Automatic

Crystal Detector

No. W.152.

As used in the new
STioo Receiver, de-
scribed in this issue, is
entirely automatic, and by
turning the Knob, the
Cat's Whisker is with-
drawn from the Crystal
surface, a new point is
found on the Crystal, and
the whisker pressure
adjusted to a nicety-
three operations in one.

Tediousness usually experienced with the
ordinary type is entirely eliminated, and
the Detector is fool proof, shock proof
and dust proof. It is made in two
patterns. W.151 for mounting beneath
the panel, and W.152 for mounting on the
panel surface. The prices are as follows :-

No. W.151 - 7/6 each.
No. W.152 - - 8/- each.

Manufactured by

WILKINS & WRIGHT
"Utility " Worki, Kenyon Street,

BIR.c, INGHAM.
Send for our Illustrated Catalogue, sent post free on request.
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The Arc Light
a comparison with a Grid Leak.

yOU of course are familiar with the arc
light. You've heard the hissing sound
peculiar to it when in action. Have

you noticed a similar noise when operating
your radio receiver ; the Grid leak is the
cause Grid leaks made of carbon, graphite
or impregnated paper are totally unsuitable
for the pure reception of broadcast, for
this reason. If examined under the micros-
cope, such grid leaks look like so much
coarse sand paper, and when current passes
through them a minute arcing effect occurs.
This is too small to be seen, of course, but
it sets up a hissing rushing noise that com-
pletely spoils the reception of signals.
This noisy backgrcund can be entirely
eliminated, if the " Bretwood" Variable Grid
Leak or Anode Resistance is used. It is
constructed of such material that current
flow is perfectly smooth and uninterrupted
although it provides a high steady resistance.
The "Bretwood" gives accurate readings
consistently from 10,000 ohms, to 100,000 ohms.

Bretwood Grid Leaks Write for details of the
are obtainable from all Bretwood Valve Holder

Wireless Dealers. - Switch-and the new
PRICE 3'-, Pest free 3'2. Bretwood Filament Re.

With Condenser sistanee for Bright or
4'6, Post free 4 9. Dull Emitter Valves.

BRETWOOD LTD.
Maple St., London, W.
12-18, London Mews,

1111/1112111111ill

Varclays Ad.

A. MUNDAY, Ltd.,
Electrical and Wireless Engineers.

------= WE are Stockists of all
well known English

and American Wireless

Components.

Visit us before constructing.

Catalogue ready in a few days.
Post 6d.

71:114:1i11(111111111111111111111111111111111111111111111111111111111111111111111111M

59, WATLING STREET, E.C.4.
(One door from Queen Vic'oria. Street and Queen Street.)

Tele.: CITY 2972.
AND

45, EASTCH !:AP. LONDON, E .C.3.
Tele.: ROYAL 4632.

THE PANEL DE LUXE

THE real wireless enthusiast goes over his
Set inch by inch. Shortening a connection

here-replacing an ineflicicnt component
there, he knows that su,xess depends on the
most careful attentio.r. to seemingly insignificant
details. Such iren are now standardising on
Radion as the panel material de luxe.

J Radian is available in 21 different sizes in
black and mahoganite. Radian can also be
supplied in any special size. Black rd. per
square inch, tnahoganite rid. per square inch.

RADION
American Hard Rubber Company (Britain) Ltd.
Head Office: 13a Fore Street, Depots: ,r6 Wellingtono lStreet, Glasgow.h

London, E.C. 2 Irish Agents: 8 Corporation St
Birmi

feeatm:Belfast.

Gilbert Ad. 35(35
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The truth about the
Mansbridge Condenser

In view of certain misconceptions, it is well that the
public should know the facts about the Mansbridge

Condenser-its origin and development.

THE Mansbridge Condenser was
invented in 1905. Up to this time
all condensers were made by

assembling alternate sheets of either
mica or paper with tinioil. This
p.ocess was carried out by hand anl
was, theref re, rela'-ively slow and ex-
pensive. The Mansbridge patent
elected several improveme its.
Fir3tly, it enabled the condenser unit
to be assembled at a rapid rate because
the dielectrics and conductors are fed
in continuous strips. Sec3ndly, by
r:tason of the very thin layer of me al
whii-h is used in the soiled paper f irm-
in the electrode (or co :d lc or), t e
condenser i i not easill h _irt-circuited.
Tnis feature forms its well-known
self-sealing property.
Undoubtedly the Mans5ricI2,-e Con-
denser was a wonderful advanc-i- .n.1
even to -day is unexce led where a
compact con:lens:if of large capacity
is required.
As a pioneer condenser -making firm,
i. w s only natural that these improve-
ments should attract the attention of
the Iele2,-ra,th Condenser Co. Ltd.,
and negotiations were early concluded
between this Comp an' and the
inventor for manufacturing . con-
densers under his patents. Since
then T.C.C. Mansb -idge Condensers
have been sup oiled in large quinti ies
to the 13ri ish and Col iniat P st
Offices, while during the War the

ToCCe
eenuino

rvilansbridge
Condensers

T.C.C. supplied the Army with the
majority of Condensers for field
telegraphs and many other purposes.
In fact, there is h-rdly a corner of
the globe into which these familiar
little green condensers have not
found th it way.
The Mansbridge Patent lapsed in
1919 and, provided that it possesses
the requisite scientific resources, the
right kind of machinery and a capable
staff, any firm can now make Mans -
bridge Condensers.
But-a.:-.el spec al emphasis is neces-
sa:y here-experience plays a very
big part in condenser making. The
T.C.C. reputation has been built up
over a period of 20 years. Obviously,
the mere posses sion of a plant will no
mo: censure accurate Mansbridge Con-
densers than the purchase of a kit of
tools will makt a man a skilled mechanic.
The manufacture of Mansbridge Con-
densers presents its own difficulties-
just as any other product. These
difficulties must be faced and over-
come. For many years T.C.C. experts
have been co operatirg in making in
the T.C.C. Mansbridge a Condenser
which, in all the world, is unequ lied
for accuracy, dependability and con-
stancy. When you choose a T.C.C.
in its familiar green metal case in any
value from .004 mfds. to 2 mEls., you
obtain a genuine and fully guaran-
teed Mansbridge Condenser.

cthese T C.O.
%jf Mansbridge Condensers

have been made.

Telegraph Condenser Co. Ltd.
West Park Works. Kew. S. W.

I3acked
by 20 years'
Condenser
Knowledge

Gilbert Ad. 3601
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"1- CAN'T get such good signals now
-1 as I used to," said a friend to

me one day, when we were discussing
crystal sets ; " the strength seems to
have fallen off, and it is as much as I
can do to hear the announcer's voice
at all."

Ruining a Crystal.
I suggested that possibly the crystal

was an old one, and that if it were
turned over in its cup and a fresh sur-
face exposed, results might 'poSsibly
improve. " Oh, 1 have tried that,
he said, " but no improvement re-
sulted. Incidentally, what an awful
job it is to melt that stuff in the
crystal cup." , This struck me as an
extra:-:rdinary statement to make, as,
of course, Woods' metal, which one
should always use to secure the crystal
in its cup, is an alloy which melts at
quite a low temperature, it being
possible to melt it over the flame of a
match. Upon investigating my friend's
case Sound that- he was using ordi-
nary solder in his crystal cup, and this
lead to all explanation. A crystal
is of delicate construction, which may
easily be ruined by heat, and, of
course, considerable heat is necessary
to melt solder, as everyone who takes
up wireless will find out when using a
soldering -iron !

Here is one point, then: don't use
anything but Woods' metal to secure
your crystals with. If the stuff you
purchase doesn't melt very easily

How Crystals are
Ruined

By JOHN W. BARBER.

indeed, you may be sure it is not the
correct substance. I have almost had
my crystals floating about in their cups
during some very hot days in' mid-
summer !

Crystals will be ruined very quickly
indeed if they are handled in the
fingers. No matter how " clean " your

Crystals should never be handled
except by means of tweezers.

hands may be (even if you have only
just washed them), there will always
be a thin film of natural grease upon
your fingers, which will be transferred
to the, crystal upon the latter being
brought into contact with your fingers,
thus utterly spoiling all the nice little

sensitive spots that we spend so much
time searching for with our cat -
whiskers.

How, to Take Care.
Crystals should always be held with

a pair of tweezers, as shown in
the accompanying photographs, and
placed in position in the crystal cup,
which 'should have been previously
heated to melt the Woods' metal. The
crystal is gently pressed into place
with the tweezers and held there until
the metal solidifies, thus securely fixing
the crystal in position. Another great
enemy of -crystals is dust, and it will
be found that a crystal exposed to the
air will lose its sensitivity in a remark-
ably short time, while if it were
enclosed in a glass tube, it would
remain serviceable for a much longer
period. In the old days we used to
put vaseline over our crystals, which
were set deep in the cups, in order to -
exclude air and dust, but with the
modern glass -enclosed detectors the
need for this is done away with. Take
care of your crystals and you will get
better results!

HAVE YOU READ

THE OCTOBER ISSUE
of

"The Wireless Constructor"?

Post:
One .. 6d.
Two ..
Three ..

SCUARE LAW
.001 9/6

-0000 8/-
.0003 6/9
.00025 6/9

sum 6/3
Vernier .. 4/9

STANDARD

Vernier

8/y-

7/-
5!9
519
5/0
4/9
4/-

J.V. MARE LAW
WITH VERNIER

11111,1111ffilli

11111

'1,VIII

1,11111 1,41111

!III! iiii

.0005 12/6
.0003 11/3

al% .00025" 11,3

Compare its Value
Compare the J.B. point for point with any
other condenser. Consider the effiziency in
action, the construction and appeaiance," and
you will be surprised that such a really
good condenser can be supplied at the price.
The J.B. fulfils every requirement of a radio
condenser-scientific design, rugged and
compact construction, critical tuning and
low losses. It is, in fact, an instrument of
precision that will give you good and better
service. Obtainable from your dealer.

8. POLAND ST- OXFORD ST
LONDON - W. I

(First Floor)

Uefephone:-
GERRARD 7414

Barclays Ad.

I am still here
after 25 years of hard work AND SUCCESS. Why?
Because I have helped thousands of people to better
their positions socially and financially. I am
assisted by a large and expert staff and the advice
we give is sound. If we cannot help you we will
say so ; if we can, we will tell you .how.

We have booklets setting out the possibilities in
connection with each of the subjects shown in the
lists ; send for the one in which you are interested,

ask for MY PRIVATE ADVICE, which is free.
You incur no obligation.

Have You ANY Amtition?
The Bennett College specialises in all

guarantees tuition until successni.
Evons in the following subjects, and

No extra fees.
EXPERT TUTORS

FOR EVERY
DEPARTMENT.

TECHNICAL.
Architectural Drawing
Budding Construction Matriculation
Clerk of Works' Duties , Metallurgy
Boiler Engineering Mining
Boiler 911.ang Mine Surveying
Chemistry Motor Engineering
Civil Engineeeng Naval Architecture
Concrete and Steel Pattern Making
Draughtsmanship Sanitation
Electricity Shipbuilding
Engineering Structural Engineering
Foundry Work Surveying and Levelling
Internal Combustion Telegraphy & Telephony

Engines Town Planning
Marine Engineering Wireless Telegraphy
Mathematics Works Managers' Course

WRITE FOR FREE BOOKLET
to The Bennett College, Dept. 111, Sheffield, naming the
subject you are interested in. Parents alsculd seek ours dyke
for their sons. Please state your age. Courses specially
combined to meet all requirements. Why stay- In the rot

v v MACH
BY POS1.

COMMERCIAL.
Accountancy
Advert Writing
Salesmanship
Auditing
Banking
Book-keeping
Commercial Arithmetic
Commercial Law
Company Law
Costing
Economics
English and French
Executorship Law
Foreign Exchange
Modern Business Methods
Secretaryship
Workshop Organisation
Engineering Dic-
tionary. Part One
Free. Toe xte nd the
name of the Ben-
nett College we are
publishinganIllus-
trated Encyclo-
pedic Dictionary
of Engineering,
Civil, Motor, Elect.
Mech.. etc. You
may have Part I
FREE. Send for
Part I to -day : you
are under no obli-
gation.

Most Moderate Charges,
Payable Monthly.

All Text Books Free.

TECHNICAL.-Cont
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THE STERLING
MELLOVOX is artisti-
cally finished in brown,
blue, or purple, wi h
floral designs on the
diaphragm. 2,000 ohms
resistance.

PRICE

At your dealers

Conductor ofRadio
Just two things account for the amazing success of the
Sterling " Mellovox Loud Speaker. One is its really
superb powers of reproduction, and the other the truly
attractive charm of its design. One moment, though !
Perhaps its price plays a part ? People everywhere are
wondering how so good a hornless loud speaker can be
sold at so reasonable a price.

MELLOVOX
Loud Speaker.

Announcement of THE MARCONIPHONE COMPANY, LIMITED, 210-212, Tottenham Court Rd., London, W.1

Sole Agents for the STERLING TELEPHONE & ELECTRIC CO., LTD.
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MANY of you have, I expect, just
become the proud owners of. a

wireless set. Let me give you a few
hints on tuning. The essential de --
tails are very similar for all receivers.

The Procedure.
Perhaps you own a crystal set. I

will assume that you have connected
the aerial, earth, and telephone leads
to their respective terminals. Now
look at the receiver, and you will find
that, in addition to the detector,
some means is provided whereby the
circuit may be tuned to the same fre-
quency as that of the station you wish
to receive. Adjust the detector by
placing the catwhisker lightly against
the crystal, and bring your circuit
into tune. You will, perhaps, have a
simple inductance coil, either plug-in
or fixed with a variable condenser
joined in parallel; or, on the other
hand, you may have a tapped coil with
a condenser in. parallel. The proce-
dure is the same in both cases. Rotate
the condenser dial slowly until signals
are heard, and when you have found
the Position in which the volume de-
creases, if the dial is turned to
the right or left, try adjusting the de-
tector once again until no further in-
crease in volume can be obtained. Try
varying any tappings. When a vario-
meter is employed, the procedure is
similar, the dial of the variometer
taking the place of that of the variable
condenser.

Tuning a New Set
By A. JOHNSON-RANDALL

Valve Sets.
Tuning a valve set is just as simple

really, for if you have been wise you

The reaction coupling
should be varied with

extreme care.

will not have chosen a complicated de-
sign to commence with. Having
turned on the valve filaments and
plunged in the H.T. +ping at, say, 60
volts, follow the method which I have
just explained, rotating the variable
condenser dial until signals are heard.

Control of Reaction.
You will, no doubt, have a movable
coil (called the reaction coil), which
can be brought nearer to a fixed coil.

Move this coil slowly towards the fixed
one, and note whether signals increase.
If they do not, reverse the two flexible
leads and try again. Each time yon
move the reaction coil, retune by rotat-
ing the condenser a little. Never work
with the reaction coil too close to the
fixed coil, or signals will be distorted,
and you may spoil your neighbour's
enjoyment by oscillating. If you are

using plug-in coils, a
No. 35 or 50 is usually
correct for the broad-
cast band with a No.
150 for 5XX. The
size of the reaction
coil depends to a cer-
tain extent upon the
aerial and earth
system, and a little
experiment is well
worth while. A NO.
50 may be, found ade-
quate for the ordinary
broadcast wavelengths,
and a No. 100 for

5XX. Remember, a little practice
and it becomes very simple.

THE WIRELESS DEALER.
Dealers should send 7, 6 for a year's
subscription (or 10 - for 16 months)
to :-

RADIO PRESS, LTD.,
BUSH HOUSE, LONDON, W.C.2.

No. 1 contains 260 pages.

Note the Patent Open Joint, Earthed Inside and Out which is equal to two ordinary Earth Tubes.

2 7 INCHES LONG

PATENT GALVANIC EARTH TUBE.
THE GALVANIC EARTH TUBE will remove the erratic noises and your Set will become stable, signals much louder, and

frontfree distoition.
PRICE 3'11 com pleb, with 15 feet of heavy Earth Wire jointed perfectly inside the Point of the Tube.

If unable to get front your local dealer, send P.O. for 3111, Post Paid.

GARNETT'S Islington Grove Works, SALFORD, MANCHESTER
ACTUAL MANUFACTURERS THROUGHOUT.

-the newN.
Watmel Product
A LOW LOSS, HIGH GRADE
FIXED CONDENSER.

MONTHS of exhaustive research in the
Watmel Labomtories boo resulted in the

production of a fixed condenser that can
truly be called perfect.
There is no wax whatever used in the con-
struction of the Watmel Condenser, For
this reason you will appreciate this Immunity
from temperature changes and consequent
dielectric loss. And its case of ebonite with
its pollahad contacts adds as greatly to the
appearance of any set as the construction
does to its efficiency. It sets a new standard
in fixed condenser design.

As ased in the Nets 2.T.100.

WATMEL WIR-LESS CO., LTD
332a, DOSWELL ROAD, LONDON, E.C.1.

PRICES:
Capacities for Standard Grid

Condensers.
.00065 to .0005 . 2'6 each
Standard Fixed Condensers.
.002 to .001 .. .. 2'6 each
.0025 to .006 .. 3'6 each
Combined Grid Leak and

Condenser 3'- each.
Apra, for Lan rn,hirr and Cheshire-
Mr. J. B. LEVEE, 23, Hartley Street,

Levenshulme, MANCHESTER.

Parsley, Ad.

E PilS1 11 11_ Ir..

F40jus1` A-
- 01.11Z,

SPEAKER - '`1114
COMPLETE

5/-, Free. Nett 211

SCIENTIFIC SUPPLY STORES\ ---1.
E 80, Newington Causeway, London, S.F...L

291, Edgware Roan, W.2.
Phone.2.16, Monette Street, Charing CrossRoad, W.i, cop,

06. Church Road, Upper NorwoOd, 51.23. 1.17
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The Famous

GAMBRELL PRODUCT! RN3
Unparalleled for Maximum Efficiency.

Gambrell Efficiency Coils.

Gambrell L.F. Intervalve
Transformer.

Gambrell Transadapta.
Prov. Pat. 16215-25.

The FAMOUS GAMBRELL " EFFICIENCY " COILS
Give greatest selectivity of tuning and have the
lowest self -capacity and H.F. Resistance of any
coil yet produced. Supplied in all wavelengths.
Prices 5/9 to 19/. each.
The GAME RELL L.F. INTERVALVE TRANSFORMER
Is unsurpassable for purity of reproduction and
volume. Stage I, 27 /6 ; Stage II, 27/6.

The GAMBRELL TR ANSADAPTA,
One of the most recently designed components
whose object is to cut out those highly inefficient
fine wire H.F. Transformers by using air -spaced
coils of maximum efficiency. Price 6/6.

' The GAMBRELL
ORIGINAL NEUTRODYNE CONDENSER.

The original Neutrodyne Condenser which was first
designed by Gambrell Bros. Limited. Thousands
are in use and giving the utmost satisfaction.
Price 5:6.

The GAMBRELL WAVEMETER.
Calibrated against N.P.L. standards and supplied
with Coils and Chart. (Type C) Complete, price
£4 10s. 50-500 metres. Additional ranges 20 to
7,000 metres if required.

THE GAMBRELL BABY -TWO.
A two -valve receiver specially designed for the
incorporation of all components (with the exception
of Batteries and Loud -Speaker) within the case.
Loud -speaker main stations up to Oo miles.
A Customer reports !--" With further reference to the Baby
Two, the Loud -speaker results on Daventry arc wonderful."
(At Dawlish 15° miles distant.)
Price, including coils for B.B.C. lower wavelengths
& Grid Bias Battery, £6 15s.; Marconi Royalty, £1 5e.

PUT THE BEST IN YOUR SET
AND GET THE BEST OUT OF IT.

Specify Gambrell Components
If any difficulty in obtaining locally, write direct.

Write for full particulars of components
designed to give maximum efficiency.

The Sign

GAMBRELL BROTHERS LTD.
76, VICTORIA STREET LONDON, S.W.1.

Telephone : Victoria 9938.

of Efficiency.

ql

Gambrel! Neutrodyne Condenser.

Gambrell Wavemeter.

Gambrel! Baby -Two Receiver.

CUT TM IS OUT AND POST AT
MESSRS. GAMBRELL BROS. LTD..

76, VICTORIA STREET, LONDON,
DEAR SIRS,

ONCE.

Please send the leaflets marked with a X

a. RECEIVING SETS. Name

2. WAVEMETER. Address

3. COMPONVNTS

Barclays .4d:
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LEASE UNDERSTAND
that although you have not previously seen our advertisements we are NOT new -comers to the
Wireless Trade. This firm has been in existence for many years as a MANUFACTURING
business, and the Wireless side was inaugurated THREE YEARS AGO under the personal

supervision of our Technical Director

Mr. HENRY A. MACHEN, A.M.I.E.E.
who has had EIGHTEEN YEARS' experience of Wireless. Throughout those 18 years he has
devoted himself solely to the design and production of Radio equipment, and his experience has

placed this firm in a unique position to produce

NOTHING BUT THE BEST
We manufacture a full range of Components, and this week we wish to call your attention to our

FIIX> D CONDENSERS

RETAIL PRICES.

All sizes '0001 to '002 mfd. 1/3 each
T03,6004, '005, and 1106 mfd. 1/6
Ill, and '015 2/.

With Clips for Grid Leak 3d. extra.

Made of SIEMENS Best Quality EBONITE,
they are neat in appearance, accurate to

size, and EASY TO FIT.

Nothing better is made ; they are far superior to any of the cheaper makes and equal in all respects
to the most expensive. It is sufficient to say that during the last three years our sales have totalled

OVER A MILLI N
WE SUPPLY THE TRADE ONLY, BUT WRITE
TO US DIRECT IF YOUR LOCAL DEALER
DOES NOT STOCK, AND PLEASE GIVE US

HIS NAME AND ADDRESS.

THE WAINWRIGHT MANUFACTURING CO., LTD.,
531, FOREST ROAD, WALTHAMSTOW, LONDON, E.17
Telephone : Walthamstow 987. Telegrams : Nominatus, Waltstreet, London.
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Look After Your Telephones
By PHILIP H. WOOD, B.Sc. (Hons.)
An article of interest to every wireless man.

The 'phone leads should not be
allowed to twist.

FEW parts of wireless receiving
apparatus get less attention

than the telephones, and yet the latter
Term one of the essential links in the
radio reception chain. However sensi-
tive and efficient the receiver, it will
fail to do itself justice if the tele-
phones are being improperly used or
have developed faults. As is the case
with all radio components, it proves
cheapest in the end to buy earphones
of good quality and reputable British
manufacture.

Finding the Polarity.
One of the first essentials is that the

telephones should have the :eads clearly
marked as to polarity, or continual, use
with them wrongly connected, will
tend to demagnetise the pole pieces.
If the 'phones are connected wrongly
in a valve circuit, the " permanent "
or " residual " magnetism will in time
be destroyed, and although signals will
continue to be heard, they will be con-
siderably weakened. Many makers
mark the. positive 'phone cord with a
rod tag or a red thread in the braid-
ing, but if this has not been done the
user can ascertain which is the positive
lead by the following simple method.

Detach one earpiece from the head-
bands and remove its cap and dia-
phragm. Stand it on edge, and bring
a compass needle near the poles of the
magnets in such a manner that the
needle comes to rest pointing north-
east or north-west. On passing a cur-
rent through the 'phones from a
battery, a movement of the reedle
towards the north indicates that the
connections to the 'phones are wrong;
while if the. deflection of the needle is
towards the magnets the connections
are correct.' If necessary, reverse the
connections, and when a movement of
the needle in the right direction is
obtained, nate which 'phone lead is
connected to the positive terminal of
the battery; that lead must in future
be connected to the positive 'phone
terminal of the set.

Points to Watch.
When this matter has been disposed

of there are still many points needing
care. The earcaps should be kept
tightly screwed on, otherwise loose dia-

phragms will result ; while to prevent
the latter rusting the earpieces should
be wiped dry after prolonged use on any
one occasion. If a type of telephones
having adjustable diaphragms is used,
the controlling screws should be inter-
fered with as little as possible, since

Fig. 1.-Showing how to connect
the rubber to prevent fracture at

the tag joint.

the reed supporting the diaphragm
may easily be broken by " over adjust-
ment."

Causes of Damage.

Hard knocks of any kind will tend
to damage the 'phones in two ways:
by weakening the magnetic properties
of the poles and by injuring the fino
wire forming the windings round the
magnets. Sudden high -voltage im-
pulses, such as may be caused by light-
ning or shorting across a battery of high
voltage, are possible dangers, although
many of the breakdowns attributed to

" burn -outs " are due to mechanical
damage to the wire arising from the
'phones being dropped or otherwise
maltreated.

The Leads.

'Phone cords are frequently very
troublesome, and should be suspected
when rustlinc, noises accompanied by
temporary reductions of signal strength
are heard. The most likely sources of
trouble are the tags, which through
constant use become electrically discon-
nected from the flex. Short lengths
of narrow -bore rubber tubing slipped
over the ends of the 'phone leads to as
to cover the joints where the tags and
wire meet will prevent this annoying
fault (Fig. 1).

Kinks are harmful to the leads,
which should be kept as straight as
possible, and a neat device for cemov-
ing kinks and twists is now marketed.
It is better to hang the 'phones on a
hook with the cords hanging freely
than to pack them away in a drawer
with twisted leads.

To sum up, buy telephones of a good
brand, see that they are correctly con-
nected to the set, and, above all, treat
them carefully if consistently good ser-
vice is expected.

CATWHISKERS

Three useful suggestions for uncom-
mon types of catwhiskers are described
in this article, illustrations of which
are shown in the diagram. The !first
type (A) is somewhat complicated
mechanically, but may easily be made
by those who possess a lathe. It will
be seen that the complete article con-
sists of a brass barrel bored out to
receive a spring and plunger. One
end of the barrel is tapped to suit a
standard detector arm, and the other
end is threaded to receive a screwed
securing cap. The spring is of the
flat spiral type. A gramophone
reedle is embedded in the plunger, as
shown. The second type (B) is much
more simple to construct. Ordinary
photographic magnesium ribbon is bent
to shape as shown. No sharp bends
should be made as the ribbon is of a
brittle nature. The contact end is
brought to a sharp point by means of
clipping with a pair of scissors.

For the third type (C) the hair
spring of a clock or watch is used.

6,,,A,4 Topped

Barrel
f/ot Spring

'Marines/um Ribbon

B

Threaded Cop

\ 6rornopm,
Needle

I

"air Spring

C

Various types of catwhisker which
are easily made.

This makes a very efficient catwhisker,
needing practically no shaping and
giving when in use a very fine degree
of tension.

B. R. A.
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uncement of Portable Utilities Co. Ltd.. Fisher St.. W.C.1

Eureka introduces
three new models

FOR the past two years Eureka has been
accepted as the finest Transformer that

money can buy. It has always been selected
by those to whom quality of reproduction is
the first essential. Owing to its unique
principles of construction and the immense
amount of fine copper wire involved, it is of
necessity high-priced. As a result, although
coveted by every discriminating amateur, not
everyone can afford to buy it.
Six months' work in our extensive laboratories
has now enabled us to reproduce for the first
time in the new Eureka Baby Grand a
worthy competitor of the famous Concert
Grand. The same quality of workmanship-
the same freedom from breakdown-the same
high-grade materials-the same purity of tone
-still the same Eureka but in a smaller size.
No longer is it necessary for you to accept an
inferior substitute because the Concert Grand
is beyond your means-choose the Eureka
Baby Grand and you are guaranteed the same
Eureka standard of quality

Everyone can now
afford the Eureka

Eureka Baby Grand. No. 1
A new and inexpensive first stage
Transformer embodying all the well -
proved Eureka principles. Uncon-
ditionally guaranteed. Price IS/ -
Eureka Baby Grand. No. 2
Specially designed to follow the
Baby Grand No. 1 when two stages of
I.f. amplification are wanted. Un-
conditionally -guaranteed. Price 15/.
Eureka Reflex Transformer
The first Transformer ever to be
placed on the market as being
specially designed for reflex work.
This fine quality instrument will
give considerably more volume in a

reflex circuit than any standard
tr a ns f or m er . Unconditionally
guaranteed. Price 15/.
Eureka Concert Grand
The well-known Eureka Trans-
former selected by experienced
radio engineers for its wonderful
amplication with a complete absence
of distortion. Unconditionally
guaranteed. Price 25/ -

Eureka No. 2
Specially designed for use as a
second stage transformer with the
Concert Grand. Unconditionally
guaranteed. Price 21/

Don't experiment - specify Eureka

N.C..," ...N.

(lab
 NN- N._

Gilbert Ad. 3495

EBONITE 317.-
..3.x.; .

FOR PERFECT
MOUNTING % 73a :is, --',....."7 INSULATION
ON WOOD
Orders under '7 0 l
1/. send lid.
postage. NUMBER 1 2 8 4 5
DAREXHi, of Hole 400, 2ni, 1/4", 5/16", 3/8'

Price each : ld. ld. Ild. 2d. 2d.
RADIO Co., Standard Works, FOREST HILL, S.E.23.

BUSHES

Two required
for each hole.

Makes Wiring-A Pleasure.
AGAR'S RESIN CORED

RADIO SOLDER
Used exclusively by all Telephone Manu-
facturers, Government Departments, etc.
GUARANTEED NON -CORROSIVE.
No Flux required. T,ow melting point.

Makes a perfect joint. Eliminates messy Flux.
Price 1/- per carton, post free 1/3.
Enough to wire 4 Multi Valve Sets.

W. H. AGAR,
19, WHITECROSS PLACE, WILSON STREET,

LONDON, E.C.2.
OF CABINET FAME. London Wall 3305.

You cannot get a better
SERVICE

than that offered by
WALTER E. REYNOLDS,

Wireless Apparatus Manufacturer,
4, SOU1H STREET, FENTON, Staffs.

Ask for Quotations and Lists.

MORRIS SOLID
OAK STANDARD
CABINET WITH

LOCKS,
to lock up any set
and batteries with
panel up to 36" X 18"

Sent on approval
Trade supplied

Price carriage paid
and packing free :

22' wide inside £4 15
25" 45 0
25" model de luxe

£5 15
36" £8 0

MAKERIMPORT CO.
(Dept. 4), 60a, Lord Street, LIVERPOOL.

WIRELESS CABINETS.
Our Wireless Cabinet now showing .at Wembley
has been a great success. It is made in Australian
Silky Oak. We are now offering cabinets in all
sizes, including the popular Vertical cabinet with
hinged lid and sliding base, hand -made, and
polished ; finest workmanship only. Send for list.
Fitted with ebonite if required.
See our advert. in " Wireless Constructor."

J. WALKER 9, Manor Park Parade,
I High Rd., Lee, S.E.13.

COMPLETE
SOLDERING OUTFIT
with directions for Wireless Soldering.

Soldering Iron wills Copper -bit of
comet weight for wireless work :
12 Terminal Tags, Solder and Flux.
12 ft. of Stretched Tinned .Copper Wire 9d. extra.

DAREX Bent packed and post free.
RADIO CO., Standard Works, Forest Hill, 52.23. 441

Pe.

Pace9. ver Pe.,

*.MPCCK0saw

DIAL INDICATORS
SoNPLY oPILL ONE MOLE AND TOT AT ANY
poi NT Of OIAL.BEAUTITEIS TNE PANEL.

OBTAINABLE FROM ALL TME BEST DEALT'S.

Itik, 9-11 CURSITOR ST. '110
CHANCERY LANE E.C.4.
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IMAGINE that the first hobby -I
widow lived in the dim ages of the

past when the lads and lasses of the
village provided themselves with spring
suitings by the simple process of boil-
ing down woad and laying it on with
a paint brush made from the tail -
whiskers of a brontosaurus. All was
very well with married life until some
fellow had the inspiration of fastening
a chunk of stone to a stick, and, thus
armed, sallied forth and killed some-
thing in a manner that has since
become traditional upon, such occa-
sions. Instead of being affectionately

. . . Bored to extinction . .

caressed with a club on his return
home, the lady was bored to extinction
by his interminable talk about his
prowess with the new weapon. After
a few days she went about the place
telling all her friends that she was a
stone -hatchet -widow, and thus was
born a joke which has survived in
various forms for countless centuries.

HOBBY-

WIDOWS
By our Irresponsible

Correspondent.

The stone -hatchet -widow was soon
succeeded by the fishing widow; we
can be quite certain of this, since fish-
hooks have been found amongst the
earliest human remains, and when the
menfolk go a -fishing they always fail
to land the biggest one and tell the
story of its loss evening after evening
to their unfortunate spouses.

The Golf Widow.
And so through the ages we have the

knight-errant widow, the hawking
widow, the archery widow (who knew
only too well what drawing the long-
bow meant), and a whole string of
other varieties. Some may think that
nowadays the most pathetic of semi -
widows is one whose sad state is due
to " golfitis " having attacked her hus-
band. Her sufferings are not confined
to listening to the story of how he did
the seventh in three, and how he
missed the two -foot putt at the seven-
teenth. These tales are apt to be
accompanied by devastating demon-
strations in the drawing -room with

driver or mashie. He places upon the
floor a Crown Derby saucer to repre-
sent the hole. Just as he is about to
snake the shot the telephone bell rings,
and on his return from the instrument
he treads upon the saucer. At other
times he pulls a shot through the glass
doors of a priceless cabinet, cuts divots
out of the carpet or shatters the
chandelier whilst giving a demonstra-
tion of the correct backswing.

Still, the golf widow's lot is not
really a very hard one. She can train

Pulls a shot through
the china cabinet

her subconscious intelligence to such a
point that she may give her whole
attention to a cross -word puzzle whilst
hubby is talking, saying " Yes,"
", No," " Rotten " or " Splendid "
automatically at appropriate points.
The mess made, too, is of the kind that
is fairly easily cleared up. Her fate
is a happy one compared with that of

(Continued on page 98.)

The
LIBERTY
PERMANENT

DETECTOR

Stop fiddling
with catswhiskers."

THE ORIGINAL
ONE HOLE FIXING
D E T E C T O R.

For either one hole
panel fixing or dips.

gives louder reception
permanently than a cat's
whisker gives temporarily

PRICE 3/3 EACH
The LIBERTY is unaffected by vibration.
Equally suitable for crystal set or crystal
with valve amplification. From all Wireless.
Dealers or Post Free from Manufacturers.

RADI-ARC ELECTRICAL CO., LTD.
BENNI Tr STREET, CHISWICK, LONDON, W.4

Barclays Ad.

FOR BETTER RECEPTION
USE

LO -LOSS COILS
Designed for increased power, range and selectivity.
Tested and Guaranteed. Supplied in all wavelengths.

PRICES - 1/3 to 4i- EACH.

F INSTON FIXED CONDENSERS.
Guaranteed within 5% of stated capacity, this accuracy has
never before been obtainable by the public. Buy one. Test
one. It will prove our statements and thoroughly satisfy you.

Featur es: Reliability of Capacity.
Finest grade rubyMica DI -electric
Highest quality Copper Foil.
Adapted for Terminal or soldered
connections.

CAPACITIES:
-001 to 0305, Price 1,3 each.
002 to 006, Price 2;- each.

From your dealer or direct from- -

FINSTON MANUFACTURIkG CO., Ltd wri-rIg174Wa rd,'1 ,W.1.

Barclays Ad.
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the most modern of all types, the
wireless widow.

The Drawing Room.
For some inexplicable reason every

real wireless man, even though he
owns a perfectly equipped workshop,
finds it much more convenient to do his
constructional work in the drawing -
room. This habit naturally entails a
certain re -arrangement of the furni-
ture of the room. Silly little tables
are cleared away, and something solid
is installed in their stead. A gas ring -
is naturally required for heating the
soldering iron._ The decoration of the
room undergoes a gradual alteration
as blobs of solder splash upon the
hearthrug, and blobs of flux upon the
floor, walls and even, in extreme cases,
the ceiling; whilst the mantelpiece is
soon adorned with those brown furrows
which betoken forgotten cigarettes.
Meanwhile, hubby prattles without end
of condensers, and rheostats and kilo-
cycles and inductance and hysteresis
and impedance and - heaven knows
what.

Sulphur.
The poor lady's case is made worse

and worse by fellows like myself who
write articles in the wireless papers
telling hubby how to do things. We
show him how to make his own crystals
by baking concoctions of sulphur in
the gas oven. Hubby lunches in the
City and dines at the club for the next

HOBBY -WIDOWS
(Concluded from page 97.)

month, whilst his widow must endure
joints and puddings and pies and cakes
and vegetables that taste of sulphur
and sulphur and sulphur! We tell him
how to wind coils, whereupon the
drawing -room begins to look like a
wire entanglement after artillery
preparation. And she must either
turn the former whilst he feeds on the

. . Her shoes are filled
with B.A. nuts . .

wire, or hold the spool whilst he does
the winding.

We show him how to make a heap of
little gadgets, and when the wireless
widow rises from her chair she leaps
into the air with a scream of pain,
because her shoes are filled with

4B A. nuts. When he comes to make
a complete set she 'Mist sit in an atmo-
sphere thick with the smell of sawn.

.ebonite, of frizzled flux and of burnt
human flesh. When he tackles the
cabinet which is to house his set, these
odours are replaced by the luscious
scents of glue, size and French polish.

A Forlorn Hope.

She sighs whilst all these prepara-
tions are toward, thinking that before
long the set will be finished and that
then all her ttoubles will be at an end.
Alas, poor wireless widow ! If she but
knew it, they have not really begun.

Innocence.
She does not realise that he will. bash

holes in the wall for his lead-in tubes,
that he will plump his aerial mast in
the midst of the tulip bed that was
once the pride of her heart, that he
will spill acid on the carpet, or that
he will sit for hours in silence with the
'phones about his ears, turning round
with an angry scowl if she dares to
cough or to rustle the pages of the
evening paper. No golf widow has to
endure such things as being awakened
at three o'clock on the coldest morn-
ing of the year and hauled downstairs
to a fireless room to hear the nasal
accents of a gentleman in New York
who is talking through mush and spark
signals on the subject or the perfect
marriage.

Too near the Band
to be pleasant

is often the effect obtained by volume from a receiving
set.
Invariably, however, the fault lies with the Intervalve
Transformer-not the microphone.
The secret of perfect amplification is demonstrated by the

SUPRA L. F.
TRANSFORMER
Distortion is unknown on sets which
include a Supra. Maximum ampli-
fication and stability are guaranteed,
yet the price to you is only - - 12/6

,Effr:446, BROS.
Head Office: LIMITED.

12-14, Great Queen Street, Kingsway, W.C.Z.
'Phone : Gerrard 575-576. 'Grams : " Zywateseng, Westcent."

Works : LONDON, BIRMINGHAM and WESTCLIFF.

A 100% INVESTMENT
THE

WONDERFUL

5 POST
sa FREE

BRONEL
Permanent Crustal Detector.

EACH BRONEL CARRIES A WRITTEN GUARANTEE
. FOR FIVE YEARS !

The BRONEL has been incorporated in four circuits
in Radio Press Publications.
By Mr. E. J. MARRIOTT,

In "Modern Wireless," June 25, Page 557.
By Mr. PERC W. HARRIS,

In "The Wireless Constructor," July 25, Page 829,
By Mr. JOHN W. BARBER,

In "The Wireless Constructor," August 25, Page 89.
By Mr. EDWARD F. BURNETT,

In "Modern Wireless," August 25, Page 790.
A Wonderful Detector.

ASK YOUR DEALER OR WRITE TO-
WILLIAM R. BOWMAN, Ltd., 47, Mark Lane, London, E.C.3.

'Phone ROYAL 4484.



September 26, 1925. WIRELESS. 99

(C KO
socAvy CuN"

VIFIDOWS
MAKE IL r..3. Of 11 141,NEST
01.10,1rY FOR 5rr5 C. 1.51111C/0.4.

COTAROW. rst LWW1 DEALCOS.

St) LG iN4co
Pn'" 6 t.cH 91 CURSITOR ST.

" r=e2 CHANCERY LANE E.CA:

Good News for every
Crystal User.

THE LEADING NATURAL
GALENA CRYSTAL.

Gil -Ray
is now reduced
in price to
Increased output and most advantageous con -

',tracts for supplies of galena, enables ' Gil-
- Ray," the famous Crystal, forraerlysold at 1/6,
to become available to every listener, in all
parts of Great Britain, at the price of 1/ -
You now obtain, at the price of an
unreliable and unguaranteed, inferior
crystal, a high-grade Crystal with a definite
guarantee of complete_ sensitiveness.

n ease. of difficulty, send P.O.
1/-, with Dealer's name to :

GIL-RAY TRADING
CORPORATIC N, Ltd.
Sicilian Howe, London, W.C.1.

'Phone : Museum 3206.

Gil -RAY CRYSTAL
is natural-not syn-
thetic, nor sensitized
galena. Every piece Is
tested and sold under
aguarantec of rept,. c-
ment if not found
satisfactory.
Look for the buff Tin
- containing liberal
piece of Gil -Ray, full
directions and guaran-
tee slip.
Sold by all Wireless

Dealers.

RADIO PR E.SSENVELOPES
Post

No. Price. Free.
1 How to Build an ST100 Receiver 1/6 1/9

By John Scott -Taggart, Klust.P.,
A.M.I.E.E.

2 How to Build the ` Family "
Valve Reoeiver . .. 2/8 2/9

By Percy W. Harris, M.I.R.E.
8 How to Build the "Simplicity "

3 -Valve Set . .. 2/8 2/9
13y G. P. Kendall, B.Sc.
HOW to Build the All -Concert de

Lure Receiver 2/8 2/9
By Percy W. Harris, M.I.R.E.

5 How to Build the Omni Receiver 2/8 2/9
By John Scott -Taggart, F.lnist,P.,

A.M.I.E.E.
8 How to Build the ABC Wave Trap 1;6 1/9

By G. P. Kendall, B.Sc.
7 How to Build a 2 -Valve Aran&

tier de Lime . 1/6 1/9
By Herbert R. Simpson.

8 How to Rake a 1 -Valve Reflex
Receiver ..  .. 1/8 1/9

By Herbert K. Simpson.
B How to Build an Rainiest Single -

Valve Set .. 1/6 1/9
By Herbert K. Simpson.

10 The Twin -Valve Loud -speaker
Receiver .. 2/6 2/9

By John Scott -Taggart, F.Inst.P.,
A.M.1.E.E.

11 An Adaptable Crystal Set 1/6
By Percy W. Harris, ALLR.R.

All the above can be obtained from
Wireless dealers, booksellers,
-bookstalls, or direct from Dept. S.,

Radio Press, Ltd.

1/9

Radio Press, Ltd.
Bus% House, Strand, London, W.C.2
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APPPEO

%MAY

ectrucity
at your findaer tips

.,

EIGHT VOLUMES EACH MEASURING 51 by 8
WRITTEN AND SIMPLIFIED BY 28 SPECIALISTS AND CONTAINS 4,100
PAGES, 3,300 ILLUSTRATIONS, TABLES, WORKING DIAGRAMS, Etc.
Here is the quickest, easiest, cheapest way to master electricity. Think of it! A complete -
electrical course in Book form. No tiresome lessons with a lot of mathematics. Just plain every-
day electrical facts-the very things and the only things you need to know. You can succeed in
electricity. It's one of the best paying fields open to young men who KNOW.
The Electrician will find in these books a veritable mine of information. He will not have to wait
till he is put on a job before he can learn something of it ; " APPLIED ELECTRICITY " will
teach him ALL about it, and all about every other job in the industry. The Working Diagrams,
Tables, Blue -print Inserts to be found in the books will be of fntense practical value to him when
actively engaged, and will ensure accuracy.
To the student these books will give a wide, general insight into the Electrical Industry, and will
help him to decide which branch he will enter. They will teach him how to study for a position,
and will provide the matter to study.
Student and Electrician, Novice and Experienced Man, will all find in these books much they would
never have known by years of practical experience alone.

SOME OF THE CONTENTS PARTICULARS FREE
BLUE - PRINT INSERTS A SPECIAL

FEATURE.
Elements of Electricity-Principles of Direct

Current Machinery-Commercial Applications-
Alternating-Current Machinery-pectric Power
Systems-Armature Windings-Alternators-
Steam Turbine -Driven Alternators-Economy
Factors in Alternators-Rating and Overload
Capacities-Alternating Current Testing-Ideal
Transformer Action Graphically Represented-
Conversion of Alternating into Direct Current-
Design of D.C. Dynamos-Classes of Armatures-
Winding Tables for Armature Windings-Design
of Small Motors-Illustrating Diagrams changing
Characteristics of Motor by Re -winding --Auto-
mobile Starting and Lighting Equipment-
Design of to,000 Volt Transformer-Electrical
Measurements and Meter Reading-Electric
Elevators-Railway Signalling, etc.

WHAT OTHERS SAY:
" I am in receipt of your Cyclopdia of

' APPLIED ELECTRICITY,' 8 volumes, and I
might say that I am absolutely delighted with
them, and with the manner in which the study
of Electricity is explained with careful detail.
I myself have passed a B.Sc. course in Electrical
work, but I find that your books convey things
to me much better than any I have already seen."

SEND THIS COUPON NOW.

A booklet has been prepared describing the
contents of " APPLIED ELECTRICITY." It
also contains a specimen Blue -print Insert.

Write a simple request on a postcard, or fill
in and send to us the form below, and we well
send you.a copy free of charge and without any
obligation to purchase the books.

FILL IN THIS COUPON AND POST IT NOW,
IT PUTS YOU UNDER NO OBLIGATION.

=To =MEM NE=11 M OW
SALES DEPT.,W., P.O. Boa 147.

N=

1HE AMH1ICANI TEChNICA,, SOCIETY,
42, Theobald's Road,

iLONDON, W.C.1.

Dear Sirs,
Please send ins FREE a copy of the book -

Ilet describing " APPLIED ELECTRICITY "
as published in eight volumes, its price and
terms of easy payments.

I NAME

ADDRESS

L=MI MOM -

I

I

1

I
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Internal
Metal
Chuck to
grip 14. to
4.4 gauge
wire or
flex.
Price:
Plug 4d.
Socket 2d.
Indicating
Ring ld.

PATENTED

Aerial, Earth,
H.T.
L. S.
H.T.

'BELLING -LEE"
INDICATING
TERMINALS

PLUGS & SOCKETS

(Handles and dome -
shaped Indicating
Rings in Red or
Black) Stocked in
the following
indications : PATENTED

Phones +, Phones -, L.T. +, L.T. H.T. +,
, Input +, Input , Output +, Output , L. S. +,
-, Grid +, Grid -, A. T. I., Reaction, A p. Aerial,

Medium, and Blanks.

DIAL INDICATORS

Solid
cast
metal,

with raised,
polished let-
ters showing

white on a black
background. Sin-
gle hole fixing,

complete with nut. Stocked
in '1 uner, Filament, Reaction,
Aerial, Anode, H. F. Tuner,
Secondary, Rejector.

Price - ed. each.

SUB -CONNECTORS
Eliminate Soldering.

Price:
E rass

Nickel
41(1.

Price ld. each.
Perfect connection ; lowest possible self -
capacity ilow resistance ; connection
changed in an instant. Tapped to screw
on to 2, 4., 5 and 6 B. A. threads; a!so T
connectors for joining wires.

terry high-class dealer stocks them, but in
case of di diculty send to
BELLING & LEE, LTD.,
Queensway Works, Ponder's End, Midx.

Is Daventry Calling?
For perfect Crystal reception see
that your set is fitted with the

`Kerlin' Patent Kittenwh:sker
ANY man who shaves himself will

tell you that to use a razor con-
tinuously the razor gets tired, butit re-
gains its former condition if given a rest.
That is why most men have a separate
razor for each day of the week.
Your Crystal gets tired at point of
contact. You should change its point of
contact frequently. This is best done
with the " HERBO tt Kittenwhisker.

r ---' Obtainable from all good Wireless
Dealers, or post free 6d. in stamps or
postal order, from the actual makers
and Patentees-

HERBERT BOWYER & CO.,
ELECTRICAL AND

MECHANICAL ENGINEERS,

LEVERT° I ST., LONDON, N.W.5.

When ordering please state whether
enclosed or open Detector.

Barclays Ad.

September 26, 1925.

o you know?

Manufactured under licence
,Burndepl Potent No. 168,'. W.

STAND No. 4,
WIRELESS EXHIBI-
T I 0 N, ROYAL
HORTICULTURAL
HALL, OCT. 10-18,

No.
25
55
60
75

100
125
150
175
200

Do you know that the Reflex is the only
reliable self-supporting coil on the market
-the coil which makes all the difference
between perfect reception and indifferent
reception ?

REFLEX COILS
are remarkably low in cost and wonder-
fully efficient in operation.

PRICES.
Wave -length with 0.0005 in parallel (approx.)

100- 250
150- 300
200- 600
309- 750
400-1.000
500-1,250
600-1,500
740-1,750
800-2,000

Price.
8d.
Eld.
9d.
11-
1/2
1/8
1/8
2/9
2/9

No.
250
300
400
600
600
750

1,000
1,250
1,500

Price.
600- 2,500 9/3

1,200- 3,000 9/3
1,500- 4,000 5/-
2,000- 0,000 5/8
2,500- 6,000 6/-
3,000- 8,000 7/-
4,000-10,100 8/-
8,000-15,000 9/-
6,000-18,000 10/-

5XX Loading for Crystal Sets, 1/6.

Reflex Coils can be obtained from all good wireless
retailers.

The Reflex Coil Plug
Specially made from the finest lapped ebonite only, for
use with Miles Coils. Nickel Plated Fittings. Price 1/-.

BRITISH MADE THROUGHOUT.
Trade enquiries invited.

New Address:-
THE REFLEX RADIO CO.
198, Lower Clapton Rd., LONDON, E.5.

Phone: Clissold 4 8 52,

YOUR SET COULD BE IMPROVED
BY INCORPORATING mmmum CAPACITY

BURWOOD I
VALVE ELDERSAll Metal Parts Nickel -Plated.

FINEST EBONITE.
SAY NO! to Substitutes.

Acknowledbed an exceptionally
efficient holder for BASEBOARD
mounting, and a TRUE fitting.
A QUALITY component at a

reasonable price.
Neatly boxed & fully guaranteed. / 3
From all dealers or post free

BURWOOD (CONCESSIONAIRES)
Ltd.

Great Queen Street, London,
w.c.2

roved a_coo,
pd,f

SAVE 25%
Get REAL EBONITE Coil
Plugs for 5/- per doz.

(4/9 gross lots).
Made of the best tested materials
throughout, these plugs offer the
advantage of Nickel -Plated side
Plate Contacts, having patent lid

CECIL RIDLEY,
35 & 37, DUNDAS MEWS,
M I DDLESBROUGH.

'Phone 2360.
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Refresh
/the

memory

The season when King Radio
holds sway is now upon us.
Old sets will he taken out and
dusted, and a general inventory
taken of radio " junk." Also we
shall find we have forgotten certain
things in Radio.
To regain this temporary loss of
knowledge you need Radio Press
Books. They are informative on
every wireless subject, technically
accurate, and suited for beginner
and expert alike.

Radio Press Books.
Na. Price

PoA
Free

1 Wireless for An . 9d. 11d.
By John Scott -Taggart, F.Inst.P..,

2 Simplified Wireless .. 1/- 1/2
By John Scott-Taygart,

3 How to ''ake Your Own Broadcast
Receiver -.. 1/6 1/8

By John Scott -Taggart,
A.M.I.E.E.

4 Bow to F.rect your Wireless Aerial .. 1/- 1/2
By B. miner, A.M.I.E.B.

5 The Construction of Wireless Receiv-
ing Apparatus .. 1/6 1/8

By P. D. Tyors.
6 The Construction of Crystal Receivers 116 1/8

By Alan L. M. Douglas.
7 How to Make a " Unit " Wireless

2/6 2/8
By E. Redpallt.

8 Pictorial Wireless Circuits 1/6 1/8
By Oswald J. Runtriti.

9 Wireless Valves Simply Explained 2/8 2/8
By John .S'con-Taggart,

10 Practical Wireless Valve Circuits .. 2/6 2/8
By John Scott-Tizgyart,

12 Radio Valves and How to Use Them 2,6 24
By John Scott -Taggart,

13 500 Wireless Questions Answered .. 2,6 2/8
By U. P. _Kendall, B.Sc., and B.

Rodpath.
14 12 Tested Wireless Sets 216 210

By Percy W. Harris, M.I. A.B.
15 More Practical Valve Circuits an 3/10

By John Scott -Taggart, F.Inst.P.,

Home -Built 'Wireless Components .. 2/6 218
17 Wireless Sets for Horne Constructors

By E. Iledpoth.
2/6 2/8

}8 -Tuning Coils and How to Wind Them
By 0. P. Kendall, B.Sc.

14 1/8

21 Six Simple sets
By StaitleirG. Bailee,

22 Switches in Wireless Circuits ..
By Oswald J. Rankin.

27 Wireless Faults and How to Find

1/6

1j6.

14

1/8

Them ..
By. R. W. Balloter, M.A.

Elementary Text -Book on Wireless

14 1/8

Vacuum Tubes .. .

By John Seoll-Taggart, F.Inst.P.,
A.M.I.E.E.

10/- 10/6

Radio Engineering .. .

By J. H. Reyner, B.Sr. (Hons.),
16:- 15/9

All the above can be obtained
from Wireless Dealers, News-
agents, Bookstalls-or direct

from-Dept. S.

RADIO PRESS, LTD.
BUSH HOUSE, STRAND,

LONDON, W.C.2.

Look at the plates in the Oldham
-you tell a good Car by its engine
and a good Accumulator by its plates
OLDHAM Accumulators are

fitted with plates made
under the Oldham Special

Activation Process-an exclusive
method of obtaining surprising
vitality and long life. The
Special Activation Process costs
more than the ordinary method
of plate manufacture, but then-
since it means such a greater
increase in efficiency-obviously
it is a worth -while investment.
Remember the difference in cost
between an Oldham and an
ordinary Accumulator cannot be
more than a shilling or two,
yet whereas the latter may last
only a twelve-month, the Oldham

will last two or three times as
long. And whereas the ordinary
Accumulator may require to
be charged every ten days, the
Oldham will probably operate
for a fortnight on a charge.

These are the points you should
consider when choosing your
Accumulator. Get your Dealer
to show you an Oldham, compare
its stout, well -impregnated plates
with those in any other make of
Accumulator. Compare them
area for area and thickness for
thickness. You'll then see why
an Oldham lasts longer and gives
more hours to the charge.

OLDHAM & SON LTD., DENTON, MANCHESTER
London: Hazlitt House, Soutkan2ptln Buildings, W.C.

Glasgow: rao Wellington Street

Sp(aci a r Activation Process
(

Gilbert Ad. 35c,
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is as good as a mile.

RECEPTION of that distant station is easily
missed through using poorly designed and

constructed condensers.
With the VICTORIA LOW -LOSS CONDENSER which we
claim to possess a greater wave -length range than any other on
the market for any given capacity, you get just that essential
degree of accuracy that brings success to distant reception.

OBSERVE THESE FOINTS
of SUN.RIORITY

Fixed and moving vanes de-
signed to give perfect square
law reading. Ball bearings.
Vanes insulated by ebonite
supports outside the electro-
static field. Sturdily con-
structed yet presenting a
pleasing appearance with
highly finished aluminium end
plates, nickelled supports and
brass vanes. A really first class
condenser, particularly ideal
for short wavelengths.

The VICTORIA VERN:ER DIAL

Single Plate Verniers are of the
past: the only universally recog-
nised method to -day is a micro-
meter variation of the whole
condenser, You can obtain this
by using the "VICTORIA"
VERNIER DIAL, which has a
ratio of 3oo to r, obtained by a
precision screw motion. No
gears, therefore no back lash.
Coarse and fine tuning provided
for. Suitable for use with
any standard condenser or
varioni et et% Price 4/9.

For purposes of illustration,
section of panel is not
shown in correct position.

WE said : " Whenever a better
condenser is produced the
' Victoria' will make it."

Here is one.

PRICES.

.001 - - 16/-

.00076 - - 15/6

.0005 - - 14/9
.0003 - - 14/.
.0002 - - 13/6

Fitted with Vernier
Dial and precision
extension handle as
illustrated,2/6 extra
on prices quoted
above.

From your
Dealer.

VICTORIA ELECTRICAL (Manchester) LTD.
Victoria Works, Oakfield Road, Altrincharn, Cheshire.

Barclays A it.

BY USING THE " F.A.R."
L.F. TRANSFORMER, which
is acknowledged to be the
finest on the market, and is
without an equal at any price.

FULLY GUARANTEED.

The following Extracts are from original Testimonials which
were entirely unsolicited.

" Excellence of this Instrument."
" May we congratulate you on the excellence of this instrument, it

is quite the best Transformer we have yet handled."
" Excellent results."

" The sample gave excellent results."
" The best that money can buy."" I must say that I find they are the best Transformers that money

can buy."
" Equal to much higher priced Transformers."

" I received Transformer. I have tested it on Reflex and Straight
circuits, and its performance I consider equal to much higher priced
Transformers I have used."

PRICES.
Ratio I to I .. 13/3 Ratio 5 to I 15/-

3 I .. 14/3  10 1 .. 16/..

OF ALL DEALERS, OR

MAURICE ROBIN, 21, Warwick Lane, London, E.C.4,
TELEPHONE CENTRAL 4872.

- MEM MEN .111. MM. -a

I

I

I

I

I

I

I

I

I

1111

From 1 5/-
deposit

I

and easy payment terms.

I

I

I

I

I

I

I

nUNIIAM famous WIRELESS
RECEIVERS may now be

purchased on the easiest of easy
payment terms, and you would be
well advised to Fen t two penny
stamps for twelve -page illustrated
catalogue. Established since the
advent of broadcasting, and mem-
bers of the B.B.C. since its
Inauguration, Dunham receivers
are world renowned for their
great efficiency.

The set Illustrated Is the three.
valve cabinet receiver with loud-
speaker range of from 350 to 950
miles, and there are thirteen other
sets to choose from at all prices to

suit YOUR pocket.

C. S. DUNHAM.
(Late of Marconi Sc. Inst. Co.).

Enquiry B Dept.
234-6 BRIXTON HILL, LON LION, S.W.24

.1.. ...

TWO, THREE and FOUR VALVE

WIRELESS RECEIVERS.
PANELS ONLY COMPLETE SETS

Two Valve . £ 8 2 S Two Valve . £13 18 6
Three Valve £14 17 6 Three Valve £21 13 6
Four Valve. 118 10 0 Four Valve. £23 15 0

FOE purity of tone coupled with volume
they are a revelation and must be

seen and heard to be fully appreciated.
A PAYMENT DOWN OF ONLY 12 10 0 will secure
the finest 2 -Valve Receiver, completely equipped,
regardless of cost, balance payable in convenient
monthly instalments, 4 -Valve Cabinets from
£29 10 0, Do Luxe Model, as illustrated, £52 0 0.

Demonstrations daily and partienfara from the
London Distributors

H. TAYLOR & Co., Ltd., 49;53 Sussex Place,
South Kensington, S.W.7.

'Phones Kensington 8568;9 & 6540.
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The above illustration clearly shows
how the valve holder proper "floats"
me the springs and also the valve
sockets which are countersunk, to
eliminate the risk of short circuiting.

No. 401,
Burndept Anti -Phonic Valve Holder,

5s. Od.

No. 215.
With metal end clips for panel mounting,

4s. Od.

No. 216.
Mounted for experimental use, as

illustrated, 11s. Od..

Burndept Crystal Detector.

No. 905.

Model A, for 1 -inch spindles, complete
with knob and instructions, 7s. 6d.

No. 907.
Model B, for -& or' 1 --inch spindles

inimmec. (one -hole fixing condensers, etc., com-
Lplete with knob and instructions, 8s. 6d.

Burndept Super -Vernier Dial.

Three Burndept Components
of special interest to
the wireless amateur.

ANIZISIIIIIDEPSZOMP

THESE three Burndept Components are a distinct
help to all amateurs who constantly strive to make
their wireless receivers more selective and free

from distortion.
The Anti -Phonic Valve Holder and the Micrometer Crystal Detector
have been proved the most popular and most of components
of their kind, while the Super -Vernier Dial is the latest additions to
the wide range of guaranteed components made by Burndept.

The Burndept Anti -Phonic Valve Holder is well known as the best
device for the elimination of the microphonic noises generally
associated with dull -emitter valves. This patent valve holder consists
of a ,alve holder proper, supported by four spiral springs to an outer
shell. Tho Anti -Phonic Valve Holder is made of highly insulating
material, which is not affected by climatic conditions ; there is no
rubber to perish.

.

The Burndept Crystal Detector has lost none of its popularity,
and is continually being advised in technical journals for use in
reflex circuits. Very fine adjustment is made possible by means of
a micrometer screw. All working parts are enclosed in a glass tube.

Burndept's latest achievement in the, way of components is the
Super -Vernier Dial, an excellent device for giving vernier control of
condensers, etc. A ratio reduction of about 7:1 is obtained by a
novel friction -driven epicyclic gear. When the knob is rotated, the
dial and condenser vanes move at about one -seventh of the speed of
the knob. There is nothing to go wrong with the mechanism, there
is no backlash and all moving parts are self -compensating for wear.
The Super -Vernier Dial can be fitted to practically all existing
receivers.

BURNDEPT
OdfJ'i-A i,,04/1e; /;i1

Head Office :
ALDINE HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2
Telephone : GERRARD 9072. Telegrams : BURNDEPT, WESTRAND, LONDON.

BRANCHES at Birmingham, Brighton, Bristol, Cardiff, Exeter, Glasgow, Leeds,
Liverpool, Manchester, Newcastle, Northampton and Nottingham.
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Wonderful Developments
in Radio Valves

1=

THE P.M.4 Master Loud -speaker Valve stands triumphantly alone above the
accepted standard in valves for loud -speaker reception.
It is the NEW " N " FILAMENT VALVE!

Behind its design and performance lies the most advanced knowledge in. Europe.
The most striking departure in the production of the P.M.4 is the filament. This filament is pre-
pared by an entirely new process, whereby the special coating is obtained in an extremely adherent
condition, making it capable of giving considerable electron emission at very low temperatures.
There are four supports to this unique " N " filarrient. His absolutely non-microphonic. The low
current consumption of only 100 milliamperes means vastly increased valve life and longer battery
service without recharging.
The whole construction is one of extreme rigidity and power, there being eight electrode supports.
Only a 4 -volt accumulator or three dry cells are required for the P.M.4 Master Valve.
Try one in your set to -night and note the wonderful purity of tone and volume you will obtain
from your loud -speaker, PRICE 22/6 each.

Ask your dealer for Leaflet V.12.28.
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THE MASTER VALVE
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