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To make a long flight by " dead reckoning,"
to cross islands and seas without reference
to landmarks or other visible guides, and
finally to break through the clouds exactly
above the intended spot-it is here that the
pilot displays his utmost skill.

It is here, too, that he needs to feel com-
plete confidence in the accuracy of his instru-
ments. If he knows that they are designed
and chosen with great care, then he can
safely entrust his machine and himself to
their unfailing performance. If not-

This is only another instance which shows
the vital importance of selecting the com-
ponent parts of a machine with the utmost
care.

And it is so with your_ wireless set.

If you desire good results and freedom from
trouble choose your. components-especially
your condensers-with' great care.

It is certainly worth the small extra outlay to

Adz t. of the Dubilier Condenser Co., Ltd., Ducon TVcaks,
Victoria Road. North Acton, London, W.3.

Tcicphonc: Chiswick 2241-2-3.
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Wuncell exclusive
advantages featured:
No. 1

HE man with a multi -valve Set
using bright emitters can re-
place his valves one by one as

they become useless by Wuncells
W.R.1 and W.R.2. These are the
only dull emitters on the market
that can be used with a 2 -volt, 4 -volt
or 6 -volt accumulator without any
alteration to the Set.
Every W.R. type of Wuncell has in-
corporated in its base a special resist-
ance which can be short-circuited,
when not required by the screw
shown above. When all the bright
valves have been replaced by Wun-
cells these resistances can be short-
circuited and the accumulator altered
to give 2 volts with a greatly increased
capacity. Full instructions for this
simple alteration are supplied with
every Wuncell valve :

Prices :
virr For Detector or" L.F. Amplifier
W9 (With red top) for

*" long distance re-
ception

18/- each

.W.R.1 Correspond--. ing to W.1

*W.R 2 Correspond-ing to W.2

20/- each
e Fitted with internal

resistance as above.

425 mateur Wink.%

ECONOMY
-real and fi lse

(35HE point is just this : Can you afford not to use Wuncell.
Dull Emitters.
Or, let us put it in another way. You own, perhaps, a
3 -valve Set. Now the average bright emitter valve

consumes about .7 of an ampere every hour. Three of them, there-
fore, will consume 2.1 amps. every hour you are using them. If your
accumulator is rated at 6 volts 30 amp. hours (that is a good average
size) you 'will get about 15 hours' use from it on a charge.
The cost for this may be anything up to 2/-. Eight shillings for
a month's broadcasting-practically £5 per year. Not much when
compared with the pleasure you obtain, but still quite an appreciable
item in the family exchequer.

* * * * * *

Now let us see what you would be paying if you used Wuncells.
First of all you would re -connect your accumulator to give 2 volts
only by connecting all the cells in parallel instead of series. This
will triple its capacity and give you 2 volts 90 amp. hours, but the
charging cost won't be any higher.
Wuncell Valves function best at 1.8 volts and consume .3 of an amp.
per hour-your 3 -valve Set,therefore, will consume .9 amp. per hour,
and your accumulator will last six weeks on one charge.
In other words, you get 5 weeks' broadcasting for nothing every
time you get your accumulator charged if you are using Wuncells.
And they will save their cost in a couple of months or so.

That is not all. The filament of a bright valve is naturally
incandescent. It glows at a white heat and becomes brittle. No
matter how careful you are, sooner or later the filament breaks and
your valve is useless .
But see the Wuncell working. You'll have to look pretty hard
before you will realise that the filament is glowing. In daylight it
is almost invisible. In fact, it is the nearest approach to the cold
valve yet produced.
Isn't it obvious that such a low temperature must mean an excep-
tionally long life ? And to make the Wuncell even stronger, we
have inserted a centre support to the filament. No wonder
Amateur Wireless reported that its filament " is practically
unbreakable."

So you'll readily admit that not only do you save quite a consider-
able amount in running costs, but you get a valve that is likely to
last at least three times as long as the ordinary bright emitter.
Surely this is real economy.

C ssorWuncell Values
THE ONLY DULL-EMITTER VALVES SOLD IN SEALED BOXES

aavortinntent of A. C. Costar Lid., Highbury Crow. XS
Gilbert Ad. 2398



emateur Wireles3 426 MARCH 14, 1925

ENORMOUS POSSIBILITIES
exist for the CRYSTAL SET ...

i

COPY.r

The I Bolton,
Lanes-

VebruarY 15, .1925.

Messrs. Tungstalite,
Ltd.

I enclose
results With Gold Lahel

Tungstalite
of last

Sunday between 6.30Dear Sirs,

and 8 p.m. I then received
Manchester

so loud that phones
could be heard

about 3 feet away.
I also received

Cardiff (160 miles away) as well as

stations

These results were
received on the

several continental
Gold

crystal alone, the
Label Crystal

being excell Yours faithfully,
C. S. PRINCE.

as these
bona -fide
reports
conclusively

Drove.

COPY,
RECOVERY

AGENT,68, Railway
Street,

elson.January
15th, 1925.

Alessi's.
Tungstalite

Ltd.
Sirs,

May I testify
among.st

other amateurs
to the success

of Tungstalite
Blue Label.

On a crystal
set costing

but 2/6 I get

Bournemouth
(220 miles)

and Newcastle
regularly

(100 miles).
They are distinct

and clear
every word distinguishble.Wishing

you every
success,I am,

Yours
truly,ARTHUR

BARRET.
P.S. The above is on two pairs

of phones.T

And any expert will tell you that the first and essential con-
dition of success is the use of a SYNTHETIC crystal.

The Only guaranteed SYNTHETIC crystal is

TUNGSTALITE
Regd. No. 447149

TUNGSTALITE will make all the difference to your
see that you obtain one to -day.set

BLUE
LABEL

LONDON:
47 Farringdon

Road, E.C.

GOLD
LABEL

1 /6
OBTAINABLE FROM ALL DEALERS AND FROM

TUNGSTALITE. LTD.
2/-

YORKSHIRE:
41 Call Lane,

LEEDS

'PHONE : HOLBORN 2557
LONDON : Messrs. Brown Bros., Ltd., Gt. Eastern Street ; Messrs. Houghtons, Ltd., 88, High Holborn. MANCHESTER
Messrs Franks (Wholesale), Ltd., 3, South King Street. NEWCASTLE -ON -TYNE : Messrs. Payne & Hornsby, Ltd., 6, St.
Andrew's Buildings, Gallowgate. SCOTLAND: Messrs. Robb Bros. (Glasgow), Ltd., 69a, West Nile Street. NORTHERN

IRELAND : Messrs. D. H. Macleay, 7, Howard Street, Belfast.
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GETTING THE BEST FROM A REFLEX
THE trouble with many reflex sets is
1 that they don't "reflex." Let me ex-

plain. One often hears the puzzled owner
of such a receiver complain : "I get just
as good results with the catwhisker off the
crystal." Consider for a moment the
typical single -valve reflex circuit shown in
Fig. r. It is obvious that when the cat -
whisker is lifted the crystal and trans-
former primary are out of circuit. It is
also obvious that if signals are being
heard in the phones rectification must be
taking place somewhere, and with the
crystal circuit broken this rectification
must be attributed to the valve. It also
follows, if the signals are just as good
with the crystal and transformer out of
action, that no advantage is being obtained
from the reflex arrangement.

Undesirable Conditions
This is a highly undesirable state of

affairs. In the first place, ',.he valve is not
amplifying, and, in the second place, it
is probably not even detecting efficiently
owing to the absence of grid condenser and
leak. It may be that, although signals
can still be received with the catwhisker
lifted, they are considerably stronger with
the crystal adjusted, but considerable dis-
tortion takes place when the circuit is
working as a reflex. In this latter case
the rectification only partial.

Characteristic Curves
Fig. 2 shows a typical grid -volts -anode

current curve and also shows how grid
current commences to flow when the grid
is Made positive. It is -obvious that recti-
fication must take place if the valve is
worked at either point A or B. Unless
excessive H.T. voltage is used (when the
curve would be moved bodily to the left)
or the accumulator is accidentally re-
versed (giving the grid a considerable
positive potential) the valve will seldom
be operated at point B. On the other hand,
unless the H.T. voltage is veryAeow (when
the curve will be displaced to the right)
or too much 'negative grid bias is used,
rectification will not often be due to the
valve being worked at the lower bend of
its curve, point A.

In the majority of cases the return lead
from the grid circuit goes to the L.T.
negative terminal, as is the case in Fig. i.
This results in the valve being worked at

point C (Fig. 2), or if a rheostat is in-
cluded in the negative filament lead, at a
point slightly to the left of C.

At the first glance it would seem that
this is an ideal point at which to work the
valve, as the "curve " here is perfectly
straight, and it might be expected that,

Fig. 1.-Typical Single -valve Reflex Circuit.

with the grid voltage fluctuating equally
on either side of zero, an equal fluctua-
tion of anode current about point C should
follow and distortionless amplication
result. Such, however, is not the case.

It is known, of course, that the electrons
emitted from the filament are attracted to
the anode.by,virtue of the positive poten-
tial of the latter with 'respect to the fila-
ment. Now when the grid is made posi-
tive with respect to the filament it has
all the qualities of an anode, on a small

B

//----
PLATE CUR RENT

GRID CURRENT

GRID VOLTS
Fig. 2.-Grid-volts-anode Current Curve.

gcale, and acts in exactly the same way.
In other words, in addition to controlling
the flow of electrons to the anode proper,
it attracts a proportion of the electron
flow to itself.
Grid Current

Just as we speak of the electron flow to

the plate as the anode current, we call
the smaller stream flowing to the grid
the grid current. This grid current is
clearly indicated in Fig. 2, ancl'it will be
noticed that it is much less in volume
than the anode current. It is of the order
of micro -amperes only.

Although so small, the grid current is
of the highest importance in reflex cir-
cuits, as it may greatly modify the action
of the valve. Referring again to Fig.' r,
a little consideration will show that when
grid current is flowing, a high resistance
leak exists between grid and filament,
which will clearly increase the damping of
the grid oscillatory circuit.

Distortion ,-

When we operate a valve at, or near,
point C of Fig. 2 what happens, therefore,
is this : when an incoming oscillation
makes the grid more negative, the grid
circuit is very lightly damped and the
anode current is considerably decreased,
but when the grid becomes positive witn
respect to the filament, grid current com-
mences to flow, the damping of the grid
circuit is increased, and the positive half
of the oscillation is decreased in ampli-
tude. Therefore the fluctuation of the
anode current about point C is asymmetri-
cal and distortion results. As the reduc-
tion of the anode current due to the nega-
tive half -cycles is greater than the corre-
sponding increase' caused by the positive
halves of the oscillations, the signals are
more or less "rectified" and are heard in
the phones even though the crystal (which
it is intended should alone do the recti-
fying) is not in circuit.

If the circuit merely comprised an H.F.
valve and a. crystal detector the distortion
caused by the existence of grid current
would be of little importance. As it would
be the function of the crystal to suppress
either the positive or the negative halves
of the oscillations, we could easily arrange
that it was the distorted positive .half
cycles that were so suppressed. In fact, in
straight circuits the H.F. valves are often
intentionally worked on points a little to
the right of C in Fig. 2, the idea being to
utilise the damping caused by the flow of
grid current to stabilise the valves and
prevent self -oscillation.

(In the interests of scientific accuracy,
(Continued at bottom of next page)
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LI SPRING-CLEANING THE SET
"rHE wireless amateur does not pursue

his hobby long before he discovers
that if success is to be attained and, more
important still, maintained, he must pay
strict attention to the apparently simple
details. Many sets have been unjustly
condemned and trustworthy components
placed under grave suspicion simply be-
cause of the omission to keep a sharp eye
on the tiny details which can, and cer-
tainly do, make all the difference between
poor reception and ,that good healthy
"punch" which signifies the "all clear"
of the wireless set.

The Dust Fiend
Perhaps the most persistent enemies of

the set are dust and dirt. Bear in mind
that in wireless reception you are dealing
with most minute currents, and the tiniest
obstacle placed in the path of the nimble
electrons will side-track them away from
the path of rectitude which lies through
your phones or loud -speaker. It is a good
plan to have a regular spring-cleaning
of the set-that is to say, a thorough over-
haul of the whole business from aerial to
earth.

Aerial
Start with the aerial first. Let it down

and give it a new lease of effectiveness
by wiping away all the soot, grime, etc.,
which you are certain to find if the wire
has been erected any length of time. Be
careful to use a dry duster or, at any rate,
a non -greasy one. (You will be able to
filch one out of the kitchen.) Do not
overlook the insulators and be sure to

replace any that may be cracked. Also__ particles of the metal which may have
give an eye to the hauling gear and the been deposited on the panel. This is a
stays and strainers to the post.

Lead-in
The lead-in is often a cause of leaky

signals, and in this case it is often damp
which is the culprit. The proper way to
insert a lead-in tube is to have it enter
at an angle upwards from the .outside
and not to pass in horizontally. This will
prevent rain creeping through during a'
shower. The ideal lead-in is fitted with
a weather cowl over the connections,
which keeps one of the most important
joints in the set quite dry in all weathers.
If, however, your lead-in is exposed, slack
off the aerial and clean thoroughly the
exposed end of the wire and make secure
again. The earthing arrangement is quite
as important, and a little attention on the
same lines will be well repaid..

You can now tackle the set itself. Pro,
ceed systematically and test every connec-
tion and every joint, remembering that a
dud joint or a slack terminal will be fatal,
when you connect up again to see what
effect your cleaning down has had on the
efficiency of the set.

Components
Dust will lurk in the smallest corner,

and it is a good plan to go carefully over
every component with a feather. Per-
sonally I find a pipe -cleaner very handy
for poking out corners. Slip the feather
between the condenser plates and into the
valve sockets. If you use a crystal, take
special pains to clear away any minute

constant source of annoyance when the
crystal is gripped in a spring fork instead
of the ordinary cup.

Avoid touching important joints and
components' with the bare fingers as much
as possible, as the slightest film of the
natural grease of the skin will have a had
effect. Having been over all the com-
ponents, clean thoroughly the panel itself
and interior of the cabinet.,

Phones
Finally give a little attention to the

headphones. Screw off the earpieces care-
fully and remove every particle of dust
from the surface of the diaphragms. It
is worth while to have some small chamois
leather bags made to slip over the ear-
pieces when not in use. These are quite
easily made and no doubt you will be
able to persuade one of the fair sex to
run them together for you and perhaps
prevail upon her to make a real satis-
factory article by putting a little piece
of elastic round the necks of the bags to
hold them snugly.

All these apparently trivial items will
take up quite a little time, but they are
well worth doing, especially if you find
that the set is gradually losing efficiency.
I have known many cases of bad recep-
tion cleared up by such a " spring-clean "
as outlined, and in all cases of doubt it
is as well to make certain that the
trouble is not. a speck of dust in some
obscure place before disembowelling the
set. G. W. M.

GETTING THE BEST FROM THE REFLEX "
(continued from preceding page)

let it here be said that in sets employing
several H.F. stages followed by a valve
detector, distortion due to grid current is
undesirable ; but even in such cases a great
deal of such distortion disappears during
the process of rectification.)

Double Duty
It must be remembered that in a reflex

circuit we require the valve not only to
amplify the H.F. oscillations, but to
magnify the low -frequency currents as
well, and in an L.F. amplifier grid current
is absolutely fatal to good results, as both
halves of the cycles must be'preserved in-
tact and free from any kind of distortion.
Therefore, for successful reflex amplifica-
tion we must choose some such point as D
(Fig. 2) at which to work our valve, so
that while on the one hand the negative
half -cycles will not cause the operating
point to move down as far as the bend at
A, on the other hand the positive half -
cycles do not cause grid current to flow.

Secret of Success
To put it briefly, the secret of successful

reflex operation is to remember that the
valve is expected to act as an L.F. ampli-
fier and to treat it as such. Sufficient
H.T. should be provided to allow a suffi-
ciently long straight portion of the, char-
acteristic curve to lie to the left of the
zero -grid -volts line, while enough grid
bias should be used effectively to prevent
any grid current flowing. The valve also
should be chosen with some care. It by
no means, follows because a certain valve
gives good results as. an H.F. amplifier,
or is an excellent detector, or works well
as a note magnifier, that it will do well
in a reflex circuit. Many valves, especially
those of the "soft " variety, will work
admirably as detectors but make very poor
amplifiers. Good H.F. valves may have
an insufficiently long straight character-
istic to allow of distortionless L.F. ampli-
fication, while many valves that give a
good account of themselves when used on
the L.F. side have too large a capacity
for efficient H.F. amplification.

A good reflex valve will almost always
belong to the "general-purpose" class, the
many special H.F. and L.F. valves, de-
signed specifically to occupy one par-
ticular position in - the set, being, as a
rule, unsuitable for the double duty.

And now a final word of warning : Do
not expect too much from a reflex. This
type of circuit has its advantages, and
they are considerable, but it has also its
limitations. Whatever may be said else-
where, and whatever the evidence (in the
shape of exceptional reception) that may
be brought forward to prove the contrary,
let it here be stated that the reflex is not
the ideal long-distance receiver-at least,
on the broadcast wavelengths. Instances
of remarkable ranges with such sets could
no doubt be quoted, but such cases are
few. Probably the detector with reaction
excels the single -valve reflex in point of
mere distance, but for economically work-
ing a loud -speaker within a reasonable
distance from a broadcast station the reflex
receiver cannot be improved upon.

J. F. JOHNSTON.
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TRY THE
SHORT WAVES !
This article gives precise and simple
instructions to enable you to receive on

short wavelengths.

Fig. 4.---Low-loss Coil.

THE more that is known about short
waves, the greater appear their advan-

tages. It is the purpose of this article to
give a few hints for receiving and trans-
mitting on these short waves.

In the first case', let us run through the
various component parts which are com-
mon to all sets and see how they may be
improved or modified to meet the demands
of these short waves.

The Aerial
The first to be considered is naturally

the aerial. How can this be improved ?
Firstly, it should not be longer than about
6o ft. or 7o ft. (This is not essential but

us set about reducing these sources of loss
therefore. Refer to Fig. t, which shows
an average aerial arrangement. It will
be observed that losses occur at each end
and at the lead-in, due to capacity to
earth. This method is therefore not satis-
factory.

Fig. 2 shows an improved arrangement.
Ebonite tubes or rods about 12 in. long are
inserted in series with the insulators
already in position, and have the effect.of
reducing the capacity losses it this point
due to the thicknesses of the dielectric.
Incidentally this reduces the leakage
path, but this is more or less constant
for all wavelengths. Observe the lead-in

maltu r Wks

Fig. 5.-Another Type of Low -loss Coil

need any attention providing it is of low
resistance and is made up of thick wire
well connected to the water pipe or other
object employed as earth.

Inductance Coil
We will next consider the coils. It is

here that most of the losses occur. Re-
ferring to Figs. 3 and 4 we see an example
of a low -loss coil which is made up as
follows : A piece of stiff brown paper is

Fig. 1.-Diagram showing How Aerial Losses may Result Fig. 2.-Diagram showing how Aerial Losses may be Avoided.

preferable.) A single wire is quite suffi-
cient, and particular care must be taken
as regards the insulation. As is well
known, the frequency of the received sig-
nal increases as the wavelength is reduced.
Most people know that a capacity has the
property of being able to pass a current of
an alternating character, whereas it will
withstand-within limits-the application
of a direct current. Alternatively a high -
frequency choke-a coil of wire generally
wound single -layer fashion-will do jtist
the opposite. It will pass the direct cur-
rent but resist or choke back the alternat-
ing current.

Now the incoming signal is of the alter-
nating variety. Hence any capacity will
not stop this current in any way. Where
is there capaCity present in the aerial ?
At the insulators and at the lead-in. Let

which, instead of coming through a brick
wall via a lead-in tube, is passed through
a small hole in the window pane. Insula-
tion is again improved here at the same
time.

Having attended to the aerial itself we
can proceed further. The earth" will not

3",.i
Fig. 3.-Method of Winding Low -loss Coils.

rolled round a former of suitable size,'
say, 3 in. or 4 in., and glued into position.
Around this is rolled a piece of corrugated
paper, such as is used for packing pur-
poses. This is also stuck down. When it
has set, carefully remove the former from
the tube and immerse the latter in hot
paraffin wax until it is thoroughly im-
pregnated with wax. Shake off all the
superfluous wax and allow to cool. When
cold return the former (for support) and
carefully wind on the requisite number of
turns, using d.c.c. wire of about No. 18
gauge, tappings being taken in the usual,

manner where necessary. ' Fix the end
turns by drilling holes in the tube and
inserting the ends of the wires as shown.
Remove the former, and the low -loss coil
is complete. The photograph, Fig. 5, also
(Continued at bottom of first column on next page)
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TRANSMITTING STATION 6 T D
THE station 6 T D, owned and operated

by Mr. K. Palmer and situated in
Llansantffraid, Montgomeryshire, is illus-
trated in the first photograph. It is
the result of a great deal of experiment
and patience with an earlier transmitter
shown by the second photograph. When
this latter transmitter was first in use

Subsequently the old instrument was
adapted to 220 -metre transmissions, and
then showed an aerial reading of .15
ampere with an input of ro watts. This
could be relied upon to carry fifty miles
on a good night.

It was entirely owing to the kind assist-
ance of 5 S I that 6 T D was within a

fortnight logging the re-
ception of French amateur'
stations and building re-
ceivers for shorter and
shorter wavelengths, until
now he is receiving down
to 45 metres and winding
coils for so and studying
for 5 metres !

To return to the old
transmitter, this was a
reversed - feed - back un-
coupled circuit and was
fed by a dry battery of 36o
volts. This latter, how-
ever, proved an expensive
luxury, for the heavy drain
considerably curtailed its

6 T D's Present Transmitting Apparatus.

6 T ID informs me that he was very keen
on the transmission of music and speech.
The commencement of his serious experi-
mental work was when 5 S I reported that
his music (the italics are his own) was
louder on 220 metres than on 44o, and it
was suggested that the "juice " going into
the harmonic of zzo metres would be much
more useful if it could conveniently be put
into the fundamental wavelength of 44o
metres.

"Tay THE SHORT WAVES " (continued from
preceding page)

shows another construction of low -loss
coils and is also very good. It is gener-
ally used for transmission purposes, how-
ever, and will be dealt with later, as will
also the two valves shown in this photo-
graph.

Next we can turn to the variable con-
densers. Not much can be done here, but
use makes which are well known and pre-
ferably about .0002 5 microfarad. capacity,
with vernier adjustment and an extension
handle for anti -capacity purposes. The
movements must be just right, not too
stiff or too loose, and there must be no
back -lash present whatsoever. Otherwise
the tuning will he found extremely
difficult. A. G. W.

(To be continued)

useful life, and an M.L.
generator of 500 volts at
zo milliamperes was in-
stalled. -

During the experiments
with the old transmitter,
which was finished in

February, 1924, it was found that the set
was abnormally sensitive to the H.F.
choke, and, to quote the words of 6 T D,
"one evening, in changing a choke when
the room was. fairly noisy, it was not
noticed that the set was, screaming and
the filament of a Ti5 valve was blown
through his wrists."

Long distance Work
About the end of March, 1924, 6 T D

settled down to long-distance work. On
Sunday, April 6, 1924, Switzerland was
worked from 6.30 to 7.40 p.m. in day-
light. During the ensuing summer the
circuit was loose -coupled; first a reversed -
feed -back circuit was tried in this manner
and then a Hartley circuit. The induc-
tance was also wound through ebonite
strips instead of on a combed tube and the
lead-in was caged, a noticeable improve-
ment resulting. By the middle apf Novem-
ber, 1924, a new panel was made up to
take a Mullard o/15o valve and a Mortley
generator of 1,000 watts at 8o milliamperes
was installed for the Transatlantic tests.
Test radiations with the object of reaching
U.S.A. were carried out in December and
i A U R was worked on December 7.

This new set has the advantage that
when the big o/ 15o valve is not wanted,
a small valve is hung up on a valve holder
by the side of it, and the o/ tco valve leads

replaced by others to a small valve. A
switch throws into use the M.L. generator
instead of the Mortley machine and
another changes over the filament accumu-
lators. Absorption modulation is used for
local telephony.

Aerial System
The aerial system at 6 T D comprises

an aerial 38 ft. high with four wires on
spreaders 12 ft. long. The aerial' is 55 ft.
long and has a counterpoise of six wires
about 6o ft. long.

6 T D tells an amusing story about the
address of his station. It was late at
night and he had been endeavouring to
communicate his locality to a Belgian
station. Over and over again he pumped
out "Llansantffraid" in morse. At length
there was a longer period of silence from

The Early Transmitter.

the answering station, and then : " Sorry
O.M. don't understand English swear
words." A. J. C.

NON -CORROSIVE FLUX
RESIN dissolved in methylated spirit

with the addition of a couple of drops
of glycerine makes an excellent soldering
flux. A single 'drop on a piece of wire
is quite sufficient to make a neat .job, and
it is absolutely nan-corrosive-an im-
portant point where wireless construction
or repair work is concerned. M. A. L.

A traveller who broadcast an address
recently was met, on arrival at the
B.B.C. studio, with a message from the
secretary of a learned society, which in-
formed him that, four years ago, the
society conferred its Fellowship upon him
but had never been able to trace him
until his name appeared in the programme.
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PRACTICAL
ODDS AND ENDS

0
0

A Novel Catwhisker
AN original catwhisker can be made

from the grid of a burnt -out valve.
Grids are usually made of nickel or molyb-
denum, are springy and, being inoxidis-
able, make efficient catwhiskers. The ex-
tremities of the grid must be cut slantwise
in order to form an efficient point contact
with -the crystal. Any method Of mount-
ing may be applied to this type of cat -
whisker. S. S.

Gramophone Adaptors
THOSE enthusiasts who use a gramo-

phone loud -speaker adaptor with a
metal horn will obtain a considerable im-
provement in tone by giving the interior
of the horn a couple of coats of enamel,
and also by fitting one or more rubber
bands round the outside. This latter pre-
vents any jarring of loose seams during

- reproduction. C. W.

Mica Variable Condensers
WHERE a large -capacity variable

condenser is desired the type of con-
denser in which a metal disc is moved
on a screw thread in front of a mica -
covered disc is the best. There is,
however, the possibility that the mica may
be scratched by the moving plate, and for
this reason it is desirable to have the
plates moving only in a direction parallel
to the axes of the discs. A method of accom-
plishing this is shown in the diagram. It

 will be seen that the moving vane is
mounted on a short length of square rod
and is thus prevented from rotating. The

INMF//=0//i/MIN
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Details of Condenser Mounting.

rotation of the knob simply varies the dis-
tance between the plates, so that there is
no possibility of the dielectric being
damaged.

A length of flex is connected to the
screw at the base of the square rod in
order to make connection to the moving
plate. A. H.

Comparing Crystals
TO the crystal enthusiast who experi-

ments with various grades of crystal
and to the valve enthusiast interested in
reflex circuits the following piece of
apparatus should prove of interest and of
practical use.

Two 5 -in. strips of Meccano strip are
mounted on a piece of ebonite and any

Comparing Crystals.

spare crystal detectors mounted bet \%een
them as shown in the illustration.

A piece of 4 B.A. rod is passed through
the two top holes in each support and
fastened in position by two nuts, which
serve to adjust the tension on the detec-
tors. Two terminals are then mounted
through -the angled portion of each of the
strip bases. Two leads may then be taken
from the appropriate position in any ex-
perimental circuit, and a rapid comparison
of the crystals on test made by simply
lifting the catwhisker from one crystal and
making contact with the other. W. A.

A Simple Polarity Indicator
APOLARITY

indicator is such a
common gadget that it seems useless

to attempt to describe a new one. All
that is needed is a burnt -out incandescent
electric lamp (a car headlamp is a suit-
able size).

The bulb should be held immersed in
a pail of warm water and the pip struck
off with a file or other light tool. When
the pip is removed the water will rush in
to fill the globe owing to the vacuumn.
If the water is very pure a little salt
should be added through the hole left by
the pip. The bulb should now be dried,
and while supported with the hole upwards
a piece of paper should he placed over

the hole and covered with molten sealing-

wax. This sealing -wax cap may now be
firmly fixed in position with Seccotine. It
now only remains to solder leads to the
contact points of the cap.

When it is desired to test the polarity
of a circuit, this simple gadget is con-
nected up by means of the two leads.

Bubbles will be seen. to rise from one
of the leads in the water and the wire to
this is the negative. E, N. F.

Short-wave Work
SINCE it is a known fact that a C.W.

circuit can cause an aerial tuned to
one of its harmonics to radiate, it has
been suggested that this may be the
method of facilitating the transmission of
short waves. The idea would be to con-
nect to the first circuit a second closed
circuit tuned to the same wavelength as
the aerial and coupled to it. This auxiliary
circuit would, according to the suggestion,
favour themaintenance in the aerial of the
oseillations for the short waves to be
transmitted. Some such system might be
equally suitable at the receiving end, and
it is certain that the amateur will welcome
any suggestion that will facilitate the
reception of waves below the too -metre
mark. S. S.

Mounting the Catwhisker
i AR IOU S methods of mounting the cat -
V whisker in crystal detectors have been

described from time to time, but perhaps
one of the neatest and handiest methods
is shown in the diagram. A midget tele-
phone terminal has its shank filed off, and
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Novel Catwhlsker Holder.

is then soldered to the brass mounting
spring of the detector.

It is possible by this means to test
various types of catwhisker, the change
being made in a minimum of time by
simply loosening the screw, slipping the
whisker out and replacing with another

H. G.



etnatetir Wireless 432 MARCH 14, 1925

SIDELIGHTS ON THE SUPER CIRCUITS
The first of two articles explaining in a simple manner

the principles of super circuits.

IN the ordinary or -"straight" type of
multi -valve receiver each valve is

arranged in series, or in cascade as it is
sometimes called, with the others. That
is to say, the plate or output circuit of
the first is connected to the grid or input
circuit of the next, and so on in regular
succession.

In reflex or dual circuits the received
high -frequency energy, after passing
through a valve in the ordinary way, is
first rectified, either by means of a crystal
or by a second valve, and the resulting
low -frequency currents are then fed back
to the grid of the same valve to be re -
amplified. The result is that one valve
is made to do practically the work of
two-that is, it amplifies both high- and
low -frequency currents simultaneously.

circuit of April, 1913. In spite of being,
twelve years old, it is practically identi-
cal with most of the reflex circuits now in
general use. It will be noticed that the
plate circuit is loosely coupled to the
crystal detector K through a high -fre-
quency transformer T, the secondary of
which is tuned by a condenser c, shunted
in turn by the crystal and a by-pass con-
denser D.

The Reflex Action
Radio -frequency energy from the aerial

A is fed to the grid of the valve and sets
up amplified currents of the same fre-
quency in the plate circuit. These cur-
rents are transferred across the H.F. trans-
former to be rectified by the crystal, the
resultant low -frequency currents flowing

1:1

by the rectified currents from the crystal
reach the filament direct, and the grid
via the grid inductance coil, which
opposes very little resistance to their
passage. They are not short-circuited
across the condenser E because this offers
an infinitely large impedance to low -fre-
quency currents, although it readily by-
passes the original radio frequencies. No
confusion can arise on the grid, which
responds simultaneously and indepen-
dently to both impulses alike.

In the plate circuit the rectified currents
pass through the_ H.F. transformer
primary, and then through the phones
hack to the filament. Owing to their rela-
tively low frequency and to absence of an
iron core they set up practically no mag-
netic flux across the transformer windings,

Fig. 1 (left).-The Original

Telefunken Reflex Circuit.

Fig. 2 (right).-The Round

Reflex Circuit.

Although dual amplification has now
become so popular amongst wireless
amateurs, particularly in this country, as
to be considered commonplace, it was in
fact the first notably ingenious departure
from the ordinary or standard type of
receiver, and may therefore fairly be
regarded as the first of the so-called
"super" circuits.

The First Reflex
The earliest mention of the method is

contained in a British patent issued to the
German Telefunken Company in 1913,
shortly after the date of the original dis-
covery of the principle of reaction or back -
coupling between the grid and plate cir-
cuits of an oscillating valve. There is,
in fact, a sufficient similarity between (a)
ordinary reaction and (b) reflex back coup-
ling to support the view that one followed
the other as a natural inventive sequence.
The difference lies in the fact that, in
ordinary reaction, currents of the same
frequency are fed back from plate to grid,
whilst in a dual circuit currents of different
frequencies are so treated.

Fig. i illustrates the original reflex

through the primary of the iron -cored
transformer T2. The secondary of this
transformer is inserted in the grid circuit
of the valve, and the voltages induced
therein by the currents from the crystal
are consequently applied across the grid
and filament, and reappear as amplified
notes in the telephones P.

Beginners are sometimes puzzled as to
why the currents of different frequency,
flowing simultaneously in the grid and
plate circuits, do not interact upon each
other, and so give rise to, confusion in
the phones. In order to clear up this
point, we will follow the sequence of
events.

The incoming radio -frequency currents
reach the grid direct, and the filament via
the condenser E. They do not flow
through the secondary windings of the
transformer T2 owing to the high imped-
ance of the latter. The amplified radio -
frequency currents in the plate circuit
pass through the primary windings of the
H.F. transformer T, and so back to the
filament via the by-pass condenser F.

The low -frequency voltages set up in the
Secondary of the feed -back transformer T2

so that no L.F. energy passes from the
anode to the crystal circuit.

It will therefore be seen that the high -
and low -frequency components are care-
fully separated wherever this is necessary

.1,60 avoid interaction or confusion. In
actual practice\ a certain amount of high -
frequency leakage takes place across the
L.F. transformer windings (owing to
capacity effects), as well as some transfer
of low -frequency energy between the
coupled circuits.

Fig. 2 represents another early type of,

reflex circuit developed in the year 1915
by Captain Round. live the crystal lc

and primary of the L.F. transformer T2
are shunted directly across a tuned -anode
coupling, an arrangement which has since
been very generally adopted. The high -
frequency input is amplified by the valve
and sets up voltages across the plate con-
denser, which are passed as rectified cur-
rent -pulses by the crystal into the L.F.
transformer windings, and so back on to
the grid. The reamplified L.F. currents
flow directly through the plate coil into
the telephones. M. A. L.

(To be concluded)
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The headbands are made
of piano wire covered in
soft, corded webbing. At
both ends the wire is
firmly clamped together so
that the original shape
may be easily bent to fit
the natural line of the
head without fear of in-
juring the headband. They
mean comfort without hard
and irritable constriction.

British Manufacture
(B.B.C. stamped.)

411 Brandes products carry our
official money -back guarantee, en-
abling you to return them within
10 days if dissatisfied. This really

means a free trial.

The unusual constructive theory of Brandes Matched
Tone Headphones secures a tremendous improvement
in accurateness, sensitivity and volume. A simple
explanation is this : strike the same note at. the same
instant on any two musical instruments of the same
kind. It's a hundred chances to one against both notes
being of the same strength and pitch. Consequently,
it jars, and you would much rather hear one alone.
If both notes were exactly similar, it would be pleasing,
and you would have greater volume and clarity.
Brandes, with both receivers matched to exactly the
same degree, achieve this desired end. /Lk your Dealer
for Brandes.

The Table -Talker is another Brandes quality product at
moderate price. Its full round tones are wonderfully clear
and pleasing. It is matched to the unit so that the air resistance
produced will exactly balance the mechanical power of the
diaphragm. This means beautiful sound -balance. Gracefully
simple of line, it is finished a shade of neutral brown 42and is 21 ins. high ...

Ji2eJYClme to know inkdioc

Brandes Limited, 296, Regent Street, W.1.
WORKS : Slough, Bucks.

/-

Superior'diatcley4ToniHeadphones
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Remember!
Even experts admit
that it is impossible
to judge' the elec-
trical qualities of
ebonite by its appear-
ance. Be wise there-
fore, and insist ons
seeing the Red
Triangle label on the
package before you
buy. There is none
" just as good."

a o must
EVERY wise man insures against

loss, whether it be by fire or
burglary-whether it be at his home or
his place of business.
And so it should be in Radio. You can
suffer severe losses in signal strength
through a low grade leaky panel.
Currents which should only travel
along the wires in the circuit arranged
for them can make short cuts across
the panel and spoil the results.
The only certain remedy is to make
sure that your panel is of the finest
possible quality. That is why it will
pay you to use panels of Red Tri-
angle Ebonite-for we can positively
guarantee them leakproof and able to
withstand all the most rigorous tests
possible to apply. Sold only in sealed
envelopes in a smooth velvet finish
ready for immediate use without
tedious sandpapering.
If your dealer is out of stock, send your
order direct, we can despatch by return
of post.

12 Stock Sizes :
6 X 8 3/- 7 X 10 4/3
6 X 18 8/- 8 X 6 3/-
7 X 5 2/3 8 X 10 5/-

8 X 12 0/- 12 X 14
10 X 12 7/6 12 X 16
10 X 24 15/- 12 X 18

All 1 -in. Thick and Sold in Sealed

Special Sizes :
All Concert -de -Luxe, 16 x 8 x 1
Transatlantic V., 22 x 11 x
All Britain, 16 x 9 x f
S.T. 100, 12/ x 91 x
Puriflex, 14 x 101, x 1..
Transatlantic IV., 16 x 8 xi...

Any Special Size Cut

Envelopes.

10/6
I2/-
13/6

8/- Resistoflex, 12 x 8 x ... 6/-
15/- Anglo-American, 36 x 9 x 1 20/-
9/- Neutrodyne Tuner, 12 x 10 x 1 7/6
7/- Neutrodyne Receiver, 12x10x/ 7/6
9/2 3 -Valve Dual, 24 x 10 x 15/-
8/- Harris Crystal Set, 9 x 51 x 1 4/4

per return at Id. per Square inch.

PETO-SCOTT Co., Ltd.,
Registered Offices, Mail Order and Showroom,
77, CITY ROAD, LONDON, E.C.1.

BRANCHES:
LONDON: -62, High Holborn, W.C.1.
WALTHAMSTOW :-230, Wood Street.
PLYMOUTH: -4, Bank of England Place.
LIVERPOOL: -4, Manchester Street.
CARDIFF: -94, Queen Street.

Red Triangle Ebonite
IrgrirlprvvvrirwIrlrinr

LANITE
glieLoud Speaker

CRYSTAL

HERE ARE RESULTS ! You too can get them.
One u.cr of Lanite reports: "Can operate Baby
Sierling Loud Speaker 7 miles from B.B.C. Station

My friends are absolutely amazed."
In every box of Lanite a pamphlet containing
circuit diagrams is given away. No. 4 circuit is
the circuit employed by this satisfied user.
There is also a catswhisker of special alloy in every box.
Buy n Lox to -day 119. The pamphlet alone - is

worth the money.
If any difficulty in obtaining send 1/9 direct to the
laboratories :-Lanite Laboratories, 6 Booth St.

East, C. -on -M., Manchester.

Good
Trade
Term,

"BELLING - LEE"
INDICATING TERMINALS.

Heads
cannot
screw off

Grips a
spade tag
or flex

Standard
4.B. A.
Stem

Patent No 5807 24

Tops
engraved
white on
black. 16
engravings

Hole to grip
phone tag
or solid
wire ,

- Complete
with nut
& washer

Soldering lug ..****"."

PRICE 3P. EACH BRASS PRICE 7° per set
41°. EACH NICKEL NICKEL PLATED

Your dealer can suPPly you. In case of thy /fruity, write direct la-
BELLING & LEE, LTD., Queensway Works, Ponders End

A
RADIAX

HERALD
L. F.

TRANSFORMER

Purity of Tone
and volume can only be secured
by using L.F. Transformers which
give high amplification without
distortion.
THE HERALD is built and
designed to give these results.

Sold by all Dealers under our 10 days'
test guarantee. Money refunded if
our claims are not substantiated.
Send 3d, for Complete Components
Catalogue. Trade should write for
full range of Radiax Sets and Com-

ponents.

MULTY-KONTAGT PLUGS & SOCKETS
Patent Nos. 205010 &:-08743:24

Recessed
to take fle
covering

Internal
chuck head
will grip any
wire from

S W.G. to
44 S.W.G.

Dome shaped 
indicating disc
in red or black -
16 indications,

RADIAX Ltd.
A23 Radio House, Percy Street,

RADIAX Tottenham Crt. Rd., London, W.I.

IIIIMMIM -7

veins. front Tattle/ thaw Court
Rd. and Gootlgt St. Tube

301§16.11.6=i111. rta!ions. 'Phone: itfureuni 40.

SShockproofnsulating

hoar bntleck.red

Transverse
tongues press,
ing outwards A

ensuring dead
contact -*

Fixing nut
and washer

PRICE 12/6
Barclays SO.r

41111M61111111111.11=.111.11
TAL1TE CRYSTAL is imperative to

1'

perfect reception. It is all over active,
super sensitive, and every piece tested and
guaranteed before being sold to the public.
A wireless enthusiast writes: "I have
a dozen different Crystals in my pos-
session, but Talite is the Best. The
results are wonderf ul."

"ALL Sold in tubes at 1/9, or H.H.F. Hert-
zite (sold in tubes at 1/6). From all
dealers or send Postal order for large
trial piece to the Premier Crystal House.

LIVE SPOTS"
TA.mairr3o

HARDING, HOLLAND & FRY, LTD.
Chemical Manufacturers and Mineralogists.

F2, QUEEN VICTORIA STREET, LONDON, E.C.4.

If you use the super -sensitive

GIL-RAY CRYSTAL
you are SURE of the very best
results. Price 1/6, of dealers
everywhere. If unobtainable,
send 1/6 and name and address
of dea'er to:-
THE GILRAY RADIO CO.,
Sicilian House, London, W.C.1.

Stocked by best factors and V. Zettlin
& Sons, 144, TheobalTs Rd., W.C.1.

Agents for Ireland: Pettigrew and Merriman, 122, Tooley Street, S.E.



MARCH 14, 1925 435 e matzo. Wireless

....1111s/11111A

AMERICA
and

CALLS
MIDITE hears !

If you saw " Amateur Wireless " on February 28th you would see that Midite was used by the Northants
experimenter in his successful reception of K D K A (East Pittsburg, U.S.A.), on a Crystal Receiver.
Midite is the proved best crystal for long range reception, and the above is but one of many triumphs.

Here is further testimony :
" Your crystals proved to
broadcasting from English
on these without amplificat
Although it is not wise to
not fear to mention this."

" In our opinion the most efficient crystal at the
exhibition (White City, November 1924) is the
" Midite " on Stand 37.
In comparison with other crystals, we have
generally been able to obtain an increased volume
of 25 per cent."

(Fan Houten, Rotterdam, Holland.) (The Bazaar Exchange & Mart, Nov. 2011,, 1924.)
MY PERSONAL GUARANTEE:

I guarantee that I will refund money in full if " Midite " is not in your opinion the best you have tried,
or is in any way unsatisfactory. Sensitive throughout, average life 2 years. Beware of imitations being
sold as and for Midite," at prices very much under 1/ -

See the signature on the bottom of every tube.
F. H. MIDDLETON, 15, St. John's Hill, Clapham Junction,

Proprietor of- LONDON, S. W.11

Telephone:
Latchmere 4978

be very satisfactory, as
stations have been heard
ion.

boast on crystals, we do

MIDITE (Regd.)
AGENTS WANTED.

Fleet Ad. Co. semosomm .10

SETMEE
THE

2 VALVE
itom''0 LONG RANGE

RECEIVER
Designed and built by Experts for Amateurs

....0,4410N111111111111111111111111

ABSOLUTELY

COMPLETE

£10

12s.

10d.

or Deposit
£2 2s. 6d.

and 12
payments

of 15s. 7d.

4 valve receiver 822. Complete. Deposit £4 8s. and Is payments £1 12s. 'U.
COMPRISING: Receiver, 2 Marconi D.E.R. Valves, Co v. H.T.
Battery, Accumulator, n pair Headphones, Too ft. Aerial, Insulators,

Battery Connections, Wander Plugs and Earth Wire.
CASH OR EXTENDED PAYMENTS. WRITE OR CALL

FOR ILLUSTRATED LEAFLET TO: Dept. A.W.

THE SERVICE CO. LTD.
273-274, HIGH HOLBORN, LONDON, W.C.1.
Telephone: Holborn 666 (3 lines). Telegrams: "Admittedly,' London

PRICE, complete

with 6 ohms Rheostat,6/6
 10
 30 7/6

Patent No. 213,033

The Woodhall
Valve Unit com-
bines Rheostat, Valve
Holder, Bracket and
Window in one compact
fitting . . . And you need to
drill two holes only.

This newest addition to the Woodhall Range
of Components fills a definite need of many
" Home Constructors." It gives the popular
" back -of -panel " fitting for the valve, occupies

a minimum of space, and is highly efficient in use.
Consists of Woodhall Vernier Valve Holder, on rigid
bracket with nickel -plated valve window and Woodhall

Vernier Rheostat (see below).

The WOODHALL I Vernier Rheostat
Combined plunger and rotary movement.
Push-pull movement for coarse setting;
rotary for vernier. Wonderfully smooth
movement ; best ebonite former ; one -hole
fixing. 6 ohms. 2,6 ; 10 or 12 ohms, 3/-;

30 ohms, 3/6.

WOODHALL
Guaranteed Components

Sold by all the best Radio Dealers. Sole Distributors:
Pressland Electric Supplies, Ltd., Hampton -on -Thames

'Phone: Molesey 22
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11. Fair
-to your Receiving Set. Give it

the opportunity it deserves, to show you what it can
really do.

There are undreamed of DX
possibilities in every Receiver-in tour Receiver-if
you will only provide a reproducer that won't hide
the little signals it receives, so that you don't know
that they have been received.

Any Receiving Set that is worth
attaching to an aerial is worth treating fairly-is worthy
of the best headphones-is worthy of General
Radiophones. -

Try them and see

Issued by the Publicity Department
of the General Radio Company, Ltd.,
Radio House, 235, Regent Street, W,1.

Weigh only 7 ozs. with cords.
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USE ONE
AND BECOME

A
URALI UM
ENTHUSIAST

- I've never
before had
such fine

,`A4/04 reception!"
You can share this lucky fellow's enthusiasm when you have tried a " Uralium "Crystal on your set.
" Uralium " is a natural product, and the finest thing in the way of wireless crystals
that has ever been discovered. You naturally want the best reception your set is
capable of.
Well, there is one way to get it.

DISTRIBUTORS
SCOTLAND.

Messrs. THOMPSON & BROWN BROS., Ltd.,
)18, George Street, Edinburgh.

ABERDEEN: 13, Bon Accord Street.
GLASGOW: 65, Mitchell Street.
DUNDEE 2a, King Street.

WONDER CRYSTAL
SHEFFIELD.

SHEFFIELD RADIO & ELECTRIC C
30. Trippet Lane, Sheffield.

MANCHESTER.
HENRY HOLLINGDRAEE & SON,
Princes Street, Stockport.

NEWCASTLE -ON -TYNE.
Messrs. PAYNE & HORNSBY, Ltd.,
St. Andrew's Bnildings, Gallowgate,
castle -on -Tyne.

Use-

Obtainable of all Dealers or direct fromUMMBOWER ELECTRIC LIMITED,
15, Grape Street, Shaftesbury Avenue,

LONDON
Telephone-Regent 5182 & 5183.

LIVERPOOL: A. E. OVINGTON, 29, Sefton Pie.
OY. LEEDS T. B. MORLEY & CO., AR, Basiughall

Street, Leeds.
SOUTH WALES.

Ltd., Messrs. ROBINS, Wholesale Electrical and
Wireless, Ltd., Fanny Street, Cathays, Cardiff

NOTTINGHAM: Messrs. PAYNE & HORNSBY,
6-7, Ltd., Stoney Street, Nottingham.

New- BELFAST : Messrs. PAYNE & HORNSBY, Ltd.,
Castle Street, Belfast.

J bIakilitkaaallailibigibilig IR Ilk la WA I Mgt i a
" URALIUM" is put up in neat little boxes with a silver catswhisker.The price is 1/6.
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Catching It !

HE B.B.C. seems to have been coming
1 in for a great deal of criticism of late

from all kinds of quarters. When one con-
siders the enormous number of listeners,
and the variety of their tastes and in-
terests, it is obvious that a good deal of
grumbling .must occur whatever kind of
programmes are put on, for it is an utter
impossibility to make every programme
pleasing to everyone. Personally I am
father surprised that there has been so
little criticism. New aerials are going up
everywhere, but I have never yet come
across a case of existing aerials being taken
down. In fact, the most confirmed
grumblers that I know are amongst the
best customers of the charging station ! It
is curious that they should listen so
assiduously to programmes which, they are
never tired of asserting, are not worth
listening to. There are possibly certain
things in a great many evenings' entertain-
ments that do not appeal to you. That is
only natural and to be expected. But re-
member that you are not compelled to
listen to them. That is one of the great
advantages of wireless; you can pick and
choose just what you like from any pro-
gramme.

A Comparison]
To be quite just, let us compare our

own programmes with those given in other
countries. I imagine that/ by this time a
very large number of readers of AMATEUR
WIRELESS must have picked up and list-
ened to transmissions from the great
American stations. Tuning in a station in
the New World is a feat which always
produces a thrill through the sheer wonder
of it all. Speech and music are coming
to you over three thousand miles of land
and water. You sit entranced, listening to
the words or to the musical sounds that
your set brings in. But have you ever
"come down to earth," so to speak, whilst
listening to America and asked yourself
whether, considered purely and simply as
a programme, the thing that you are hear-
ing is really worth listening to ? Next
time you receive American broadcasting
on one of those favourable nights when
signals are strong and not interfered with,
set yourself the task of criticising the pro-
gramme. I think that you will have to
admit that if the B.B.C. stations were to
send out the same kind of thing night after
night you would rise and grouse with the
best of them about the quality of broad-
cast programmes.

Nearer Nome
If you have not. heard American stations

you have most probably picked up some of
those from the Continent, for large num-

hers of them are within the range of a
single -valve set, and some of them may be
heard under favourable conditions even on
a crystal. How do they compare with our
own ? Germany is always supposed to be
the home of music, and one would natur-
ally expect the programmes transmitted in
that country to be something rather start-
ling. But are they? Listen on next Sun-
day evening to Hamburg, Breslau, or any
other easily tuned -in German stations and
see for yourself.

In France the programmes are usually
exceedingly attractive; but the French re-
ceive nothing like the service that we do.
Paris, for example, is the broadcasting
centre of France. Those who live near
the capital have a good deal to listen to,
but dwellers in distant parts of the country
can hear little or nothing in the way of
telephony unless they install expensive
multi -valve sets. Speaking generally, all
foreign programmes are on the high -brow
side except for the comparatively short
periods in which they transmit dance
music. All things considered, then, it
seems to me that we have a very great
deal to he thankful for, and that though
improvements could be made, and doubt-
less will, we possess by far the finest
broadcasting service in the world.

Paderewski
It is great news to hear that Paderewski

is to broadcast from the London station
between 9 and 10:30 on Sunday, March 15.
The piano is one of the best of all musical
instruments from a wireless point of view,
since on anything like a proficient set it is
reproduced to perfection. Listeners will
therefore have the opportunity of hearing
the master's playing as it really is. Such
an occasion is a wonderful one both for
the owner of a wireless set and for the
great musician who is able to bring his art
right into the homes of millions of people.
I do not know how many people will hear
Paderewski on that night, but one can be
pretty certain that wireless folk living all
over the western part of Europe will tune
in to 5 X X or to one of our lower -powered
stations; if, therefore, we put the audience
at round about five millions we shall prob-
ably be making a conservative estimate of
the numbers.

Fresh Fields
I have recently been staying down in

the country in a little town in the west
in which I had not been for twelve months.
When I was last there I noticed that
there were hardly any aerials to be seen,
and on making inquiries I found that there
were only three wireless receiving sets in
the place. Now there must be hundreds,
for one sees aerials everywhere,- and

several shops have added a thriving- busi-
ness in wireless bits and pieces to their
ordinary trade. Wireless was slow in
coming to this town, because somehow or
other it- obtained in the early days of
broadcasting an evil reputation as being
a blind spot. 'The reason is, I think, to
'be found in the fact That there is no broad-
casting station within fifty miles and that
unaided crystal reception is therefore out
of the question except with particularly
efficient sets. As a matter of fact, this
town is amazingly well placed as regards
broadcast reception, for with even a single
valve London, Birmingham, Cardiff,
Bournemouth and Manchester come in at
big strength, whilst Glasgow, Newcastle,
Aberdeen and Belfast are only a little
weaker. Curiously enough, Radio -Paris,'
though much farther away than 5 X X and
using less power, comes in with almost the
same strength as the Chelmsford station.'
His tuning is very much the sharper of
the two. Though the two transmissions
come from almost the same direction and
are'both powerful, it is not at all difficult
to get either of them without the other
provided that the receiving set is reason-
ably selective.

Wear and Tear
What interested me most was the per-

formances 'of a set which I had giVen to
my host on my last visit. He, I should
say, though he is an all-round handy man,
has not very much knowledge of wireless.
When we switched on: and tuned in I was
surprised, to find that the set was not
doing nearly so well as it was when first
installed. Its owner was inclined to put
this down to the fact that he had sub-
stituted dull -emitters for bright. This,
however, I could not accept, for I am a
very strong believer in the more economi-
cal type of valve, which if properly used
gives just as good results as' its greedier
brother. After taking a look round, I
produced a penknife, with which I dealt
faithfully with every valve- in turn, open-
ing out its pins and gently scraping their
outer surfaces. This produced an imme-
diate response, signal strength being very
nearly as , good as it ought to be.
Eventually I traced the real trouble to a
bad contact between the lead-in and the
terminal outside the window frame.'
Corrosion had set in here, but a few
touches with emery -cloth very- soon set
matters right and things went as well as
ever.

The Problem
I am rather perplexed just now over the

question of high-tension batteries. I want
a new one and it must be a big one,
because I generally take about to milli-
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amperes from it when the set is working.
But I hear from my friends bad reports
about the performances of high-tension
batteries of various makes which they have
purchased during the Iast few months.
Batteries which should have lasted for a
year have lost their voltage in' a couple
of months though the load upon them
has never been excessive. One battery
that I saw the other day shows no more
than a quarter of its original voltage
across any pair of sockets after a short
period of quite light usage.

To my mind the high-tension battery is
at the present time quite the most un-
satisfactory component of the seta Most
of the other parts that we use we can rely
upon entirely, but the H.T.B. is an un-
known quantity which may give good ser-
vice for a long period or may let us down
badly in the most unexpected way. I am
sorry to see that pitch is being used as a
covering instead of wax by several makers.
It is far less efficient as an insulator than
wax and it has the bad quality of attract-
ing moisture from the atmosphere. Pitch
is all very well where the maximum
voltage across the terminals is a small
one, but I am sure that it will not answer
satisfactorily for the no -volt battery,
whose insulation must be of the best.

A Problem
The problem is what to do. Accumu-

lators are excellent, but there is, always
a certain amount of difficulty about getting
them recharged at the ordinary station.
Further, the accumulator battery requires
a good deal of attention, since evaporation
from its small cells takes place pretty
rapidly in. warm room. I am not sure
that the best tip is not to make up a high-
tension battery from flashlamp refills of
the largest size. If these are placed upon
a sheet of glass in a partitioned box one
can obtain excellent insulation between
them, and any unit which gives out can
be replaced readily. It is slightly more
expensive than buying a ready-made bat-
tery, but I rather fancy that it will pay
in the long run.

A Big 'Un
I am in the throes just now of design-

ing my 1925 receiving set. I should 'say
that. I am one of those unhappy mortals
who are never content for more than a
few months on end with any set no matter
how good it may be. And the worst of it
is that when I make up a new set I never
have the heart to scrap the old one. At
the present moment there repose on
shelves of cupboards, on top of bookcases
and on the floor beneath my writing -table
no less than six old friends which have
given good service in past years. I never
use them; they contain pounds' worth of
condensers, transformers, rheostats and so
on, but somehow I simply cannot pull

them to pieces and use their parts for
making new editions. The 1925 set will,
I think, put all the rest badly in the shade.
The new set is to be a. super -heterodyne
boasting nine valves. If it works -as well
as I hope and believe that it will I shall
be able to get almost everything that is
going. The great thing about the "super
set " is the few controls that are required.
I am proposing to have two only, the con-
denser which controls the frequency of the
oscillator and that which tunes the grid
circuit of the first valve. The super-
heterodyne, which requires a large number
of valves, brings home forcibly the useful-
ness of the dull -emitter. If I were going
to use nine ordinary valves I should have
to call in a furniture van to take my
accumulator to the charging station, for
the filament current required would be
rather better (or worse) than six amperes,
and the accumulator capable of coping
with this for a reasonable time Would
weigh something ! As it is, I am going
to use eight ordinary dull -emitters requir-
ing .2 ampere apiece and one -power valve
of the same class which takes .25 ampere.
The total load will therefore be well
under 2 amperes, and my present low-
tension battery will have no difficulty in
supplying this for about a fortnight at
one charge.

Chelmsford and U.S.A.
An interesting experiment was carried

out recently by the Chelmsford high -power
station. A special transmission was sent
out, beginning at midnight, and it was
hoped that the Savoy bands, which pro-
vided part of the programme, would be
picked up in America and relayed locally
by U.S.A. stations.

The usual conditions combined to render
the test a difficult one. As is invariably
the case when these tests are made public
beforehand, both the short-wave band and
the higher wave band were mushed out.
A horde of morse transmitters were work-
ing on sixty-five odd metres; one so accu-
rately tuned to K D K A that he actually
modulated the music from America during
their dinner -hour concert; and Northolt
combined with other stations to render
telephony reception between three hundred
and five hundred metres also an impossi-
bility.

To add to the jumble, the new 2 L 0
transmitter was testing at the same time.
It is interesting to note that personally
I did not find this transmitter any louder
than the old one.

Reports have come in from British lis-
teners who claim to have heard K D K A
on her short wave relaying Chelmsford.
I am quite unable to corroborate this.
From eleven -fifteen to midnight K D K A
regaled me with her dinner -hour concert,
and from approximately one -thirty to two -
thirty she provided me with a charming

programme of studio music. In the in-
terval between midnight and one -thirty,
when she was supposed to have been heard
relaying Chelmsford, I was entirely unable
to pick up even her carrier wave.
Whether, in fact, the relay did appear on
this short wave will be established later
by cable.

Though I was unable to hear Chelms-
ford's programme through K D K A's
short-wave transmitter, I am inclined to
think I did -hear it from W B Z at Spring-
field. There was also a possibility that it
was coming through K D K A's 326 -metre
transmitter, but I was unable definitely to
log either of these two stations on account
of the preponderance of mush and morse,
which made the task of hearing a call -
sign almost an impossibility.

Every day I become more convinced
that tests are deliberately blocked when_
it is known they are to be attempted. I
have never heard so much morse on the
short waves as on this occasion.

(Since the abode was written a cable
has been received from K D K A stating
that it did not relay Chelmsford.)

To -night's Novelty
The morality play has always found a

certain section of the public, and to-
night's modern example, I suppose, will
be only carrying out the B.B.C.'s deter-
mined propaganda policy. This new
Pilgrim's Progress was given at Cincin-
natti in 1918, for the composer is an
American, Mr. Stillman -Kelley. He came
into prominence in writing the incidental
music for the stage production of Lew
Wallace's Ben Hur in 1899, and he has
written music to 'Macbeth and Prometheus
Unbound. I should think, too, that his
two symphonies would bear broadcasting.
One is a humorous composition on "Gulli-
ver's Travels " and the other "New Eng-
land "; both have been performed in
America. For to -night I am glad to see
that Miss Ursula Greville has been found
available. She is one of our foremost
British singers, and a pioneer of the new
and modern school of art. She has only
just returned from America, where she has
had a successful tour. I am also curious
as to how the ',coo choristers will broad-
cast:

Youth and Promise - -
I see that to -morrow night Nottingham

is going to copy Plymouth's recent effort
and let the youthful talent of the town
loose on us. Well, it isn't a bad idea,
and at any rate we shall know where the
new generation of artistes are coming
from. The ages of these embryo artistes
range from eleven to eighteen, and now
perhaps we shall recognise the real truth
of Barrie's cryptic epigram, "Young
enough to know everything."

THERMION.
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CRYSTAL TALKS. IX
CONCERNING PHONES

IN choosing a pair of headphones for
use with a crystal receiver, certain details

should be observed. Comfort is certainly
an all-important factor, as there are
several cheap types of phones, mostly of
foreign manufacture, which seem to be
specially designed to cause discornfort
to the wearer. Light headbands, having a
sliding stem and pivot adjustment, are
usually the best for ease. Some head-
phones are provided with adjustable dia-
phragms-that is to say, the diaphragm is
adjusted to, or away from, the magnets
by means of an adjusting screw provided
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Fig. 2.-Plan of Extension Panel.

on each .earpiece until the best signals are
heard. This type of phone certainly haS
distinct advantages, although the fixed
diaphragms may prove- less troublesome to
the absolute beginner. It is as well to use
rubber earpads, which may be obtained
from any dealer, as these result not only
in added comfort but effectively shut out
all external sounds.

Resistance
A debatable point is whether high -

resistance or low -resistance phones are best
with crystal receivers. High -resistance
phones are more sensitive, but, of course,
less robust owing to the finer nature of the
windings. It is therefore obvious that the
low -resistance phones, which are used in
conjunction with a step-down telephone
transformer, are best for valve receivers,
as they are more capable of taking heavy
high-tension voltages, etc. On the other
hand, high-reistance phones are best for
crystal receivers, as in this case utmost
sensitivity is required. Those having a
resistance of 2,000 ohms each earpiece are
probably the best.

Connections
The' next point to consider is whether

phones are better connected in series or in
parallel. These positions are shown in
Fig. 1. A shows the phones in series, and

and C show them in parallel, the last two
examples being alternative ways of doing
the same thing. In the case of high -
resistance phones, series connections are
considered the better, although it is ex-
tremely useful to be able to switch the
phones into either series or parallel posi-
tions at will. The writer has, "in fact,
found that using two of the phones (each
pair having a total resistance of 4,000
ohms) parallel connections give the better
results.

extension Unit
A telephone extension unit is a useful

component which every experimenter
should possess, as it enables him to carry
his phones to any part of the house. Figs.
2 and 3 and the photograph Show a unit
designed for. this purpose, or it may be
used in conjunction with the units already,
described. It provides for series or
parallel positions for three sets of phoneS
by means of a double -pole single -throw
(D.P.S.T.) switch. Fig. 2 shows the front
of the panel, together with dimensions:
The condenser switch is made from springy
brass. The fixed condenser on the under
side of the panel is brought into circuit
when the switch is on the contact stud as
shown. The stud also secures the con-
denser in position. Terminals A and B
connect to the telephone terminals of the
existing crystal receiver. Terminals
C, D, E, F, G and H may either be of the
pillar or telephone type as desired. The
wiring of the unit is clearly shown in
Fig. 3. When the D.P.S.T. switch is
.-` on," the phones in use are in series, and
when the switch is 'off they are auto-
matically thrown into parallel positions..

SERIES PARALLEL PARALLEL

Fig. 1.-Diagram of Phone Connections.

Testing
A simple method of testing headphon6

is as follows : Place the telephone tag
across the negative and positive connec-
tions of a single dry cell. If the earpieces
are all in order a distinct click will be
heard when contact is made. If uncertain,
test each earpiece separately by shorting

Phone Extension Panel.

one with a piece of wire placed across the
two terminals at 'the back of the earpiece.
Next short the other earpiece and test
again. If a click is not heard in the

Fig. 3.-Wiring of Panel.

earpiece which has not been shorted, some-
thing is out of order and further investiga-
tion should be made.

Possible Causes of Trouble
It is often found that the phones will

not function owing to the diaphragm hav-
ing become accidentally bent, this causing
it to touch the magnets. This is easily
remedied by unscrewing the cap, taking
Out the diaphragm and then replacing it
the other way round. Failing 'this, a new
'diaphragm should be purchased. In
another instance the phone tags often be-
come torn from the leads, causing discon-
nection. If the damage is beyond repair
new leads should be bought. RADIO.

One official of the B.B.C. puts the
number of unlicensed listeners at 2,5oo,000.
A less humble man might have put it at
222,500,000!

The Marconi Co, has recently dispatched
wireless installations to Belfast, Brussels,
Cape Town, Durban, Lima, Rome and
Rio de Janeiro.

Serious interference with the wireless
programmes is being caused in Clifton
by a medical -electrical treatment set using
H.F. currents.
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A SIMPLE INDOOR AERIAL

THE idea of utilising the
electric -light mains as

an aerial is by no means
new, but it is not always
the newest ideas which
prove to be most interest-
ing, and if the reader has
not yet tried this type of
aerial, then I am sure he
will find the experiment
worth while. It is well

known that high -frequency currents will easily
leap across a small condenser and that the same
condenser will effectively block low -frequency
currents, such as those flowing over the electric -
light mains. It follows, therefore, that if we
connect two small fixed condensers to an ordinary
lamp socket, as shown in Fig. r, and close the
switch to that lamp socket, we collect, on the
lead indicated by the arrow, only the high -fre-
quency currents flowing over the mains and in
no way interfere with the ordinary low -frequency
currents used for lighting. The electric house
mains collect high -frequency currents in the same way as an
ordinary aerial or other metal conductor insulated from the
earth, so by means of this simple condenser arrangement it is
not a difficult matter to make the house mains function- as an
aerial.

To construct the necessary attachment, obtain a burnt -out
lamp and break away the glass bulb and all fine filament wires
so that the metal top, glass stem, and the two main filament

Fig. 3.-The Complete
Arrangement.

wires remain as indicated
in Fig. 2. Make a small
loop at the end of each
wire and attach one end of
a .00r-microfarad fixed con-
denser to each: Take a
3 -in. length of fairly stiff
bare copper wire, make a
loop in the exact centre
and firmly clamp the shank
of a small telephone ter-
minal into it. Now connect
the ends of this wire to
the lower ends of the condensers, connect the
aerial terminal of the receiver to the small
terminals by means of the usual insulated lead-
in, close the switch to the lamp socket and all is
ready for use.

Fig. 3 is a photograph of the device being used
on a small valve receiver. The condensers used
were each of .00i microfarad capacity, as specified
above, direct current being supplied to the mains.
Results were in every way satisfactory. The main

filament wires on the lamp core were particularly robust, and
thus no further support was required for the condensers. How-
ever, if necessary a simple support can easily be attached to the
lamp socket and the two upper lugs of the condensers.

The idea is fully covered in an existing patent of the "Ducon
plug," a more convenient article made by the Dubilier Con-
denser Co., Ltd. This, of course, does not mean that the reader
must not carry out experirpents with a similar device.- 0. J. R.

Fig. 1.-Connec
tions of Aerial.

PADEREWSKI TO BROADCAST
m PADEREWSKI, the famous pianist,

" I. is to broadcast from z L 0 on Sun-
day, March 15, from 9 to 10.30 p.m. The
transmission will be S.B. from all stations.

It would be hard to find in the realms
of history or fiction a more romantic figure
than 'that of Paderewski, pianist, president
and patriot.

Ignace Jan Paderewski was born in
Podolia, a province of Russian Poland,
on November 6, 186o, and when only three
years of age commenced to play the piano
by ear. A few years later his father placed
him under the village teacher, Pierre
Sowinski, with whom he remained until he
was eleven. From that time onward such
talent had he shown that a musical career
was chosen for him and a course of serious
study mapped out. He was sent to War-
saw, where for the next four years he
studied harmony, thence to Berlin, where
by this time he began to prove his powers
as a composer.

On his first professional tour through
Russia at about the age of sixteen he
played only his own compositions, and the
following year, when barely eighteen, he

was appointed professor at the Warsaw
Conservatoire. He was not content, how-
ever, to spend his life in teaching, and so
after six years he resigned and, going to
Vienna, placed himself under the famous
teacher Leschetitzky and his equally
famous wife, Annette Essipoff. Under
their guidance Paderewski found his true
métier, that of virtuoso pianist, and after
making his debut before the critical
audience of Vienna, in 1887 he was hailed
by "the critics as one of the greatest
pianists of the day. He speedily sought
the opinion of Germany and became one
of the "lions " of that country. The
following year he challenged Paris, mak-
ing his appearance there at the Salle
Erard, and his success retained him there
for two years, during which, however, he
paid visits to Holland, Belgium and Swit-
zerland. It was not until 1890 that his
first appearance was made in England at
the old St. James' Hall.

He has practically captured the imagina-
tion of the world by his dramatic vivid
renderings of the classical works. His
own compositions, in addition to piano-

forte works include an opera Manne,
a suite for orchestra, concertos, sonatas
and a symphony. A favourite figure with
royalty, he has been the recipient of count-
less foreign orders and distinctions. In
the upheaval of Continental history he
became for a time President of Poland,
but gladly relinquished this office to return
to his beloved piano, and, judging by his
performance at the Albert Hall recently,
has lost nothing of his powers of inter-
pretation. L. B.

MATTING EBONITE
p XPERIMENTERS are constantly re-

minded that they should use guaran-
teed ebonite for panels in order to prevent
surface leakage, and if by any chance
unguaranteed ebonite has to be used the
surface should be matted with emery -cloth.

This matting produces a dusty brown
surface, and oil is often recommended as
a polishing medium. If the duster or
rubber is smeared with either beeswax or
candle -wax a uniform semi -polish will be
obtained K.
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RULES.-Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
question at a time to ensure a prompt reply, and please put sketches, lay -outs, diagrams, etc., on separate sheets containing your

name and address. Always send stamped, addressed envelope and attach Coupon (p. 464).

Crystal Detectors
Q.-What is the advantage of using a

carborundum and steel detector ?-I. S.
(Newcastle).

- A.-For constancy in action this com-
bination remains supreme. An added poten-
tial by means of a battery and potentiometer
is, however, necessary.-U.

Low -loss Crystal Sets
Q.-I am of the opinion that the possi-

bilities of low -loss crystal sets have not yet
been fully explored, and I have decided to
experiment with these receivers. Could you
give me any advice on the construction of
low -loss sets, or could you give me any data
on low -loss tuners.-A. B. (Leeds).

A.-New principles of construction have been
recently tried out in the search for efficiency,
and various types of low -loss components
have been constructed. Crystal sets employ-
ing low -loss tuners are described on p. 253,
No. 141, and on p. 309, No. 142. The theory
of low -loss coils is discussed in No. 143.-U.

H.F. Transformers
9.-I have two slotted ebonite formers,

on which I wish to wind the turns of two H.F.
transformers. Each former has eight slots
2 in. in diameter, in. deep and in. wide.
Could you. tell me how many turns I should
employ, what gauge of wire is suitable, and
what the wavelength range of the finished
pair of transformers will be ?-D. R. (Bath).

A.-Each slot in the formers should be wound
in the same direction with No. 4o s.s.c. copper
wire. Each alternate slot is connected in the
primary circuit, tappings being taken so that
either one, two, three or four coils can be
used. .A similar arrangement is made for
the four secondary coils. The range of the
finished transformer will be approximately
300 to 1,200 metres, though the efficiency will
not be so great on the low wavelengths.
The primary should be tuned with a .0003
microfarad condenser.-U.

Dead-end Switches
Q.-Shall I obtain stronger signals if I fit

" dead-end " switches to the tuner to cut out
the turns of the inductance that are not
being used ?-B. C. (Lavender Hill, S.W.H).

A.-You do not state the wavelength range
of the tuner, so it is rather difficult to advise.
A tuner having a range of r,000 metres up-
wards may be fitted with dead-end switches
if the maximum efficiency is desired. For
the short wavelengths the use of plug-in coils is
recommended, as it is extremely difficult to
design an effective dead-end switch.-U.

Low -power Transmitter
9.-I have been interested in the articles

on transmission in AMATMIR WIREIASS, and
intend to build a simple transmitter employ-
ing the Colpitt circuit. I should like to
know whether the use of a loose -coupled circuit
is desirable. It would seem that a second
tuned coil would introduce many extra com-
plications,-P. T. (Farnborough).

A.-The whole point of using loose -coupled
circuits is to reduce and minimise the complica-
tions in a transmitter. Although extra tuning
adjustments are needed, separate adjustment

of grid, anode and aerial circuits is possible,
and stability of wavelength is obtained. For
general work a loose -coupler is recommended.
For short-wave work it is a necessity.-U.

Grid Bias
Q.-Would you please give a diagram

showing how grid -bias can be applied to the
L.P. stage of my receiver, as I have been
told that the addition of grid bias will increase
signal strength and reduce distortion. I
should also like to know if these statements
are correct, and if the addition of grid bias
is worth the extra complication.-T. Q. (Hove).

A.-A diagram illustrating the application
of grid bias to the grid of an L.F. amplifying
valve is shown. It will be seen that the only
addition necessary is a battery connected
in the grid circuit of the amplifier. A dry
battery will be quite sufficient, since no appre-
ciable current is used, and it is unnecessary

Addition of Grid Bias.

to have a voltage of more than about 15 volts.
The use of tappings is practically essential
since the value of the grid bias voltage is
critical for best results.

Provided that a hard valve and a high
value of H.T. voltage is used the addition of
grid bias will improve reception and signal
strength. If only one stage of L.F. is employed,
a grid -bias voltage of about ri volts will prob-
ably be suitable.-U.
Valve Voltages

Q.-Please give filament voltages and current
and H.T. voltages for Cossor " Wuncell,"
Dextraudion, Myers D.E., Louden, Penton
I -1E4. Wecovalve and G.W.I. valves.-C. D.
(Oundle).

A.-
Type of Filameht Amps.

Valve. Volts.
H.T.
Volts.

" Wuncell " W 1.6--1.8 0.3 30-70
W2 1.6-1.8 0.3 30-70

Dextraudion 1.0 0.I 20-150
Myers D.E. .. 2.5 0.25 20-300
Louden-

(Plain) 4.8-5.0 0.4 40-80
(Blue) 4.8-5.0 0.4 40-80
Penton 11E4. .o 0.15 6o

Wecovalve 0.85-r. t 0.25 17-47
G.W.I. Al .. 4.6 0.45 50-200

GI . . 4.0-6.0 0.45 5o -I 20

Wavemeters
9.-I intend to construct a wavemeter for

the purpose of testing the wavelength of my
receiver. I am undecided, however, what type
of meter to employ, and whether a circuit
using a valve or a buzzer is suitable.-F. S.
(Finchley, N.3).

A.-For general use in testing the wavelength
of receivers there is no need to go to the trouble
and expense of constructing a heterodyne
wavemeter. A buzzer wavemeter should be
quite suitable for your purpose. The con-
struction of a simple home-made wavemeter
is described on p. 293, No. 142.-U.
Mansbridge Condensers '

intend to use a 2-microfarad Mans -
bridge condenser across the H.T. terminals
of my receiver, but do not know if the dielec-
tric wjll stand the strain.-C. S. (Limpsfield,
Surrey).

A.-The waxed -paper dielectric of the con-
denser will safely stand up to a potential of
roo volts direct current. It is not safe,
however, to place such condensers in A.C.
circuits if a voltage greatly in excess of Too
volts is present. For this reason great care
should be taken to see that the filaments are
switched on before the H.T. is connected,
or else the sudden flow of current may damage
the dielectric. -11.
Three -coil Tuning

Q.-A three -coil holder is used on my two
valve set, but only two of the coils are con-
nected. The circuit is at present arranged so
that the reaction coil couples to the aerial
coil. Should I expect to get better results
if all three sockets are used ?-P. P. (Bromley,
Kent).

A.-You do not state in what manner you
intend to use the third socket, but if you intend
to form a loose -coupled tuner, then a distinct
advantage in selectivity will be gained.
The first coil could be connected in series with
the present A.T.I., thus forming a variometer
tuner, or by connecting the coil between
the negative H.T. and positive L.T. terminals,
the double reaction circuit may be tried. A
simple wavetrap may be made by coupling
the third coil to the aerial inductance
and connecting across its terminals a .0005-
microfarad variable condenser.-U.
Anode Voltages

Q.-I have been told that in a receiver such
as I possess (H,F., detector, L.F.), better
results are obtainable if separate anode volt-
ages are applied to each of the three valves.
I do not wish to go to the expense of using
three separate high-tension batteries, and
should be pleased if you could inform me
whether the better results obtained would
be worth all the extra trouble taken.-V. K.
(Bedford Place, W.4).

A.-There is no necessity to employ three
high-tension batteries for this purpose as the
tappings from the receiver may be taken to
one common battery. The connection is
quite easily made. The lead supplying the
anode current to all thevalves is disconnected
and separate wires are taken from the anodes
of each of the valve. Three plugs are used
for tapping the battery.-U.
Induction

Q.-What is induction ?-J. T. (Ripon).
A.-The effect produced upon a coil of wire

in juxtaposition to another coil in which a
current of electricity is made to flow at the
moment this current is started, stopped or
varied.-U.
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Valve Unit
ANYBODY who uses the new Woodhall

valve unit in constructing a set will
be saving himself a good deal of time and
trouble.

The unit consists of a strip of insulating
material, on which are fixed a valve holder
(for vertical mounting), a Woodhall
vernier filament resistance and a valve
window.

By drilling only two holes, one for the
window and the other for the rheostat con-
trol spindle, the unit can be easily fixed.
into position behind a panel. The use of
these units would apparently save the cost
of an ebonite panel, for they can quite
well be mounted on a wooden panel.

The makers of Woodhall components are
Pressland Electric Supplies, Ltd., of
Hampton -on -Thames.

Grid Leak
EXPERIMENTERS and constructors alike feel
the need for reliable grid leaks. One of
the latest of these I have just tried is the
Chaseway variable grid leak, made by the
Chase Electrical Manufacturing Co., Ltd.,
of 184, Fleet Street, E.C.4.

The appearance of this leak is different
from all I have yet seen, the resistance
being varied by a plunger which has a
1% -in. throw. One -hole fixing is em-
ployed. The range claimed is to,000 ohms
to zo megohms.

On test I found one of the leaks to be
extremely silent, and reaction could be
very finely controlled by movement of the
plunger. The price :is 4s.
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Sparta Grid -bias Battery
IN most cases it is desirable to adjust grid
bias in steps of t% volts, and also to have
provision for comparatively high voltages
when needed. A number of grid -bias bat -

Sparta Battery.

teries with a total voltage of 12 are adjust-
able in steps of only 3 volts.

Fuller's have overcome this disadvantage
in their Sparta 52 -volt W.A. 8 battery,
which is tapped at 3, 6, ro% and 52 volts.
Any of the following voltages can be ob-
tained : 3, 4%, 6, 7,1,4, io% and 12.

This battery is certainly a very useful
accessory. Measuring Only 3% in. by
LA in. by 2U. in. high, it can be easily
accommodated in any set. The makers
are Fuller's United Electric Works, Ltd.,
of Chadwell Heath, Essex.

Antl-vibro Valve Holder
I have just come across a valve holder

that is of particular interest to those who
are short-wave enthusiasts and to those
who use .o6 -ampere valves.

The holder to which I refer is the Anti-
vibro, made by Phipps and Read, of to,
Baron Street, Pentonville Road, Ni,. the
price.of which is 2S.

In this holder the sockets, which have
comparatively thin walls, are mounted in a
circular piece of fairly soft rubber, and no
metallic nuts or washers are used. This
results in a very low capacity between the
sockets themselves.

Rubber washers are provided, and in-
stead of metal nuts small pieces of
threaded ebonite tube are used for fixing.

By virtue of the rubber mount a great
deal of unwanted vibration is absorbed,
and for this reason the holders should be
especially suitable for mounting .o6 -ampere
valves.

Tapped Plug-in Coils
THERE are many ,circuits in which ad-
vantage can be taken of a tapped coil,
especially of the usual plug-in variety.

I notice that Lissen, Ltd., of Woodger
Road, Goldhawk Road, W.12, are introduc-
ing a range of tapped plug-in coils, called
Lissenagon X.

These are built on the lines of the ordi-
nary type of Lissenagon coil, with the dif-
ference that on each Side of the mount is
fixed a tapping terminal. The first -X coil
to be put on the market is a No. 6o.

VANGUARD.

PROGRESS AND INVENTION
Eliminating Atmospherics

ANOVEL solution to the problem of
elimination of atmospherics is de-

scribed in Patent No. 225,867/24 (Y.
Marrec, 146, Bishopsgate, London). The
rectified output from an ordinary receiver
is first fed to a group of highly -damped
amplifying circuits, in which both signals
and atmospherics are amplified simul-
taneously without, however, their pitch
being modified. The amplified currents
are then fed to a series of resonant cir-
cuits, tuned to the note of the desired
signals or to a multiple thereof. The
filament temperature of the valve in these
circuits is decreased to a point where a
limiting action is imposed upon the atmo-
spherics, and sustained oscillations at
signal frequency set in and persist dur-
ing the period of the desired signal. This
ensures an intense reception of the
selected signals, whilst the amplitude of

atmospheric disturbances is relatively
weakened.

Coil Holder
p ATENT No. 228,357/24 (John Rodger,
I Pendleton, Manchester, describes a
type of Vernier coil holder in which a

Coil Holder No. 228,357/24.

novel method is used for obtaining the fine
adjustment.

The moving coil bolder or holders are
under tension by a spring, so that the tend-
ency of the spring is to close up the mov-

ing holder in the direction of the fixed coil
holder.

A rod, which may be threaded and which
is held in position by a support through
which it passes, acts against the direction
of the spring on the movable coil_ holder,
and by this method regulates the position
of the plugged -in coils.

This method can also be adapted, to
holders of the two or multiple coil type.

The details of the holder, which is a
typical two -coil socket, are seen in the
diagram. The threaded adjusting arm
has a knob at one end which bears against
the moving holder. A flat spring main-
tains a steady pressure between the holder
and this knob. The spring should be cap-
able of maintaining enough pressure to
prevent the holder moving when a large \
coil is inserted. The amount of control
possible is varied by the itch of the thread
on the controlling arm.
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TRANSMISSION STEP BY STEP. II
This, the second article of the series, describes the simple spark transmitter.

LI

HE following article de -

I scribes the simplest type of
spark transmitter. It should be
understood that spark trans-
mission is not allowed by the
P.M.G. under the usual trans-
mitting licence, and that a
special permit is necessary. The
intention of this article is more
particularly to explain the prin-
ciples, of transmission.

We have seen from a con-
sideration of the elementary
apparatus described in the first
of these articles that it is possible
to energise an aerial with high -
frequency current generated by
very simple means-an ordinary
buzzer and dry battery. If it
were possible to build up a very
high voltage potential inside the
secondary -tuning condenser and
allow it suddenly to discharge
across an air space, a greater
amount of oscillatory current
will flow in the aerial circuit.
Spark Transmitter Circuit

This effect is obtained by using
a very high ratio transformer in
conjunction with a buzzer or
circuit -breaker as illustrated in
Fig. s. The condenser C is in
this case a fixed condenser with
a value of .002 microfarad and
the dielectric is such as to with-
stand a very high voltage. The
transformer which is used for
stepping -up the voltage applied
to the primary terminals A B via
the key lc consists of an old Ford
spark coil.

This transformer is exceed-
ingly efficient and is self-con-
tained inasmuch as the buzzer or
contact breaker (vibrating arma-
ture) is incorporated in the coil.
This can be plainly seen- on the
front of the instrument. Apart
from the foregoing there is little differ-
ence between this apparatus and the
elementary apparatus previously ex-
plained, except that a spark gap is used.

The spark gap may consist of two
metal balls suitably insulated one from
another and suspended on two metal rods
held in pillars and adjustable as regards
distance one from the other. The amount
of current which will flow in the circuit
1.3 and'L4 is proportional to the voltage
applied to the terminals A and B, and
when a 6 -volt accumulator is used the
aerial current is in the neighbourhood of
.5 ampere and is registered on an
ordinary hot-wire meter.

Simple Spark Transmitter.

Spark Coil

may
and

0
The Ford coil previously

referred to works quite well on
a 4 -volt accumulator. A large
amount of high -frequency current
flows in the coils L3 and L4, so
that the wire used is of heavy
gauge. No. 18 d.c.c. wire is used
for the secondary coil L3. The
cylindrical cardboard former is
5Yi. in. in diameter and 2 in.
long. Twenty turns of No. 18
wire are used on the former, the
last nine being tapped at every
turn. Lico clips are used for
tuning purposes.

The primary coil L4 is wound
with fifty turns of No. 20 d.c.c.
wire on a former 5f in_ in dia-
meter by 4% in. long. The last
twenty turns are tapped every
two turns in the same manner as
the secondary coil.
Operation

As regards operation, the aerial
is disconnected and the key
pressed. The vibrating armature
is adjusted until it gives a high-
pitched note without sparking at
the contacts, and the spark gap
is so adjusted that it produces a
sharp crisp and regular spark on
the dots of the morse code. The
tuning of the secondary is accom-
plished in the following manner :
The operator listens -in on a
receiver or wavemeter at a dis-
tance and adjusts the inductance
of the coil L3 until the trans-
mission is taking place on the re-
quired wavelength of, say, 44o
metres. The aerial is connected
to the coil L4, and this inductance
is adjusted until a maximum
aerial current is indicated in the
hot-wire ammeter.

This is the cheapest transmit-
ting set it is possible to produce,
and ranges of from 5 to so miles

be obtained by it. The diagrams
photographs clearly indicate the

connections of the various component
parts. A. J. C.

The first hour of the programme from
5 X X on March so will be given by
Robert Carr and his "Georgeans" con-
cert party. Part of the Halle concert
from the Free Trade Hall, Manchester,
will be relayed at 8.3o p.m.

An appeal for funds for the Sheffield
War Memorial was broadcast recently
from the Sheffield relay station by the
Bishop of Sheffield.
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HE receiver described in this article
I is the result of an attempt to build a

loud -speaker set using components almost
entirely manufactured by one firm, as it
was thought that by so doing the various
parts would harmonise. The .components
in this particular set were mostly made
by Lissen, Ltd., but it should be under-
stood that there is no reason whatever why
a simillr set should not be built with the
product of any other manufacturer.

The cost of the components illustrated
is not much more than L13, inclusive of
the cabinet (ready-made), panels, engrav-
ing and the loud -speaker parts.

Components
The following is a list of the com-

ponents used:
Two Mark III, mica -dielectric variable

condensers; two grid leaks; four coils
(broadcasting range for tuned anode, re-
action and aerial tuning); one T.I. trans-
former; four Lissenstats; two chokes; one
.0003-microfarad fixed condenser (grid
condenser); one .00i-microfarad Lissen
fixed condenser (transformer by-pass con-
denser-; one .25 microfarad Mansbridge
fixed condenser (valve -choke coupling);
four .o5-microfarad Mansbridge smoothing
condensers; one .25-microfarad Mans -
bridge smoothing condenser; one grid -
biasing cell (I% volts); one .cabinet; one
ebonite stage, 7 in. by 7 in. by in.;
one ebonite stage, 4 in. by 30 in. by
M. in.; one ebonite panel, 20 in. by 711 in.
(Unique - Wireless, 5oa, Strand); four
Aermonic valve holders; four Aeromonic

A FOUR -VALVE LOUD -SPEAKER SET

valve windows; one
pair 3 -in. iron
brackets; one Brown
reed phone and parts
for the paper loud-
sp e ake r; ten ter-
minals.

The Panel
Having obtained or

made a cabinet to the
dimensions shown in

Constructional Details of Receiver Built from Components of Proved Efficiency

Back View of Panel showing Wiring.
Fig. 1, the panel of
y4 -in. ebonite should first be trued up to fit in the front
of the cabinet and all the holes shown in Fig. 2 drilled
or cut. The sizes of the various holes have not been
specified, but they are made to suit the various components.

Next a full-size paper plan of the sketch is prepared,
with the, lettering inserted but without the dimensions, the
relative positions of the holes and the desired lettering
alone being shown. The panel and paper may now be
engraved.

The Coil Holder and Component Stage
On the score of economy in space and outlay on ebonite

it was decided to put the components into as small a space
as possible. In view of this it was
found necessary to elongate the re-
action handle of the coil holder by
0 in. so that the A.T.I. would be
clear of the metal case of the aerial
tuning condenser. This is effected by
cutting the metal rod into two pieces
as near to the carrying bracket as
possible and threading the ends...
Next a piece of brass tube of suitable
size is tapped out and fitted to the two
ends of the rod as a sleeve, two lock -

nuts being provided on each side to
prevent them coming loose.

A small stage for the coil holder is
now prepared according to the, sketch
(Fig. 3) and the luilder mounted in
position on it. The ebonite stage for
the chokes, transformer, condensers,
etc., may also be prepared (Fig. 4).
These components, together with the
brackets for fixing purposes, are laid
out in the relative position indicated
in the sketch. These stages are
screwed to the panel.

The Loud -speaker
The type of loud -speaker is, of

course, optional. It is not proposed
to give detailed instructions here for
the construction of the loud -speaker,
as these have already been given in

Plan

Another Plan View showing the Stage.

No. 125. This instrument (shown in the photo-
graph), however, differs slightly from that formerly
described, as it was made up from parts purchased
from Messrs. Unique Wireless. The parts consist

The Complete Four -valve Receiver.

View showing the Stage.

of two aluminium
rings, a quantity of
paper creased ready
for folding and a
Brown reed earphone.
The loud -s peak er
shown was mounted
on a bent brass
bracket, which was
offset so as to allow
the lid of the cabinet
to be opened without
damaging the dia-

phragm (Fig. 6). It is suggested that the speaker could
equally well -be mounted by means of a wooden bracket.;

Assembly
When the panel has been engraved the variable con-

densers, grid leaks, valve holders, valve windows, Lissen-
stats and terminals may be mounted in position as shown
in the photographs and drawings. The only unit which
is not mounted on either of the stages is the grid -biasing
cell, and this is attached to the floor of the cabinet by
means of a fibre or metal strip. With regard to the Aer-
monic valve holders, the last two intended for the low -
frequency amplifying valves are built out from the panel
to allow of the insertion of larger
Valves: This is done by inserting
pieces of u -in. ebonite sheet between
them and the panel before bolting up.

Wiring -up
The wiring must, of course, be

carried out with due regard to
madeusual rules. A point should be

of following a system of wiring -up
the filament circuits and grid leads
first, after which the H.F. circuits and
the transformer and chokes may be
connected. It is not possible to give
a practical wiring diagram in a set
of this description, but if the above
rule is followed and careful attention
paid to the theoretical diagram (Fig.
5) no difficulty will be experienced in
making connections.

It will perhaps be noticed that no
switches have been added to the set.
These have been purposely omitted so
as to avoid unnecessary complications
and crowding.

Separate values of H.T. potential
are available for each valve, together
with a bank of smoothing condensers,
and the loud -speaker is isolated from
the H.T. steady current by means of
a suitable blocking condenser and a
Lissen choke. The last L.F. amplifier

is choke -coupled, so that it may be used
as a power amplifier if desired. The use
of choke -coupling retains purity of repro-
duction, often impossible when using
transformer coupling for this second stage.

H.F. Amplifier
The H.F. amplifier is of the tuned -

anode type. With suitable valves and a
suitable value of H.T: and filament poten-
tial this method of coupling will be found
to be perfectly stable. A Cossor "pink -
top " valve or a V24 functions exceedingly
well in this position, as also will a
Mullard "Red Band " valve.

The size of the inductance inserted in
the coil plug will naturally vary with the
wavelength on which it is desired to re-
ceive, and generally a Lissen 5o or 6o will
be found to be the best value for British
broadcastin.g.

In some instances it may be found that
the H.F. circuit will persist in oscillating
under all conditions of H.T. and filament
voltage. If this should happen and the
music is distorted (this is generally a sure
indication of self -oscillation) it will be
necessary to add a little positive potential
to the grid of the H.F. amplifying valve.
This may be done by placing a 1% -volt
grid cell with the negative pole to the
negative L.T. lead at the foot of the
aerial tuning inductance, the positive pole
going to the A.T.I: The position of the
cell is shown at x in the circuit diagram.
This method, although effective in pre-
venting self -oscillation, is not the most
efficient method. It is bettef to use a
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HE receiver described in this article
I is the result of an attempt to build a

loud -speaker set using components almost
entirely manufactured by one firm, as it
was thought that by so doing the various
parts would harmonise. The .components
in this particular set were mostly made
by Lissen, Ltd., but it should be under-
stood that there is no reason whatever why
a simillr set should not be built with the
product of any other manufacturer.

The cost of the components illustrated
is not much more than L13, inclusive of
the cabinet (ready-made), panels, engrav-
ing and the loud -speaker parts.

Components
The following is a list of the com-

ponents used:
Two Mark III, mica -dielectric variable

condensers; two grid leaks; four coils
(broadcasting range for tuned anode, re-
action and aerial tuning); one T.I. trans-
former; four Lissenstats; two chokes; one
.0003-microfarad fixed condenser (grid
condenser); one .00i-microfarad Lissen
fixed condenser (transformer by-pass con-
denser-; one .25 microfarad Mansbridge
fixed condenser (valve -choke coupling);
four .o5-microfarad Mansbridge smoothing
condensers; one .25-microfarad Mans -
bridge smoothing condenser; one grid -
biasing cell (I% volts); one .cabinet; one
ebonite stage, 7 in. by 7 in. by in.;
one ebonite stage, 4 in. by 30 in. by
M. in.; one ebonite panel, 20 in. by 711 in.
(Unique - Wireless, 5oa, Strand); four
Aermonic valve holders; four Aeromonic

A FOUR -VALVE LOUD -SPEAKER SET

valve windows; one
pair 3 -in. iron
brackets; one Brown
reed phone and parts
for the paper loud-
sp e ake r; ten ter-
minals.

The Panel
Having obtained or

made a cabinet to the
dimensions shown in

Constructional Details of Receiver Built from Components of Proved Efficiency

Back View of Panel showing Wiring.
Fig. 1, the panel of
y4 -in. ebonite should first be trued up to fit in the front
of the cabinet and all the holes shown in Fig. 2 drilled
or cut. The sizes of the various holes have not been
specified, but they are made to suit the various components.

Next a full-size paper plan of the sketch is prepared,
with the, lettering inserted but without the dimensions, the
relative positions of the holes and the desired lettering
alone being shown. The panel and paper may now be
engraved.

The Coil Holder and Component Stage
On the score of economy in space and outlay on ebonite

it was decided to put the components into as small a space
as possible. In view of this it was
found necessary to elongate the re-
action handle of the coil holder by
0 in. so that the A.T.I. would be
clear of the metal case of the aerial
tuning condenser. This is effected by
cutting the metal rod into two pieces
as near to the carrying bracket as
possible and threading the ends...
Next a piece of brass tube of suitable
size is tapped out and fitted to the two
ends of the rod as a sleeve, two lock -

nuts being provided on each side to
prevent them coming loose.

A small stage for the coil holder is
now prepared according to the, sketch
(Fig. 3) and the luilder mounted in
position on it. The ebonite stage for
the chokes, transformer, condensers,
etc., may also be prepared (Fig. 4).
These components, together with the
brackets for fixing purposes, are laid
out in the relative position indicated
in the sketch. These stages are
screwed to the panel.

The Loud -speaker
The type of loud -speaker is, of

course, optional. It is not proposed
to give detailed instructions here for
the construction of the loud -speaker,
as these have already been given in

Plan

Another Plan View showing the Stage.

No. 125. This instrument (shown in the photo-
graph), however, differs slightly from that formerly
described, as it was made up from parts purchased
from Messrs. Unique Wireless. The parts consist

The Complete Four -valve Receiver.

View showing the Stage.

of two aluminium
rings, a quantity of
paper creased ready
for folding and a
Brown reed earphone.
The loud -s peak er
shown was mounted
on a bent brass
bracket, which was
offset so as to allow
the lid of the cabinet
to be opened without
damaging the dia-

phragm (Fig. 6). It is suggested that the speaker could
equally well -be mounted by means of a wooden bracket.;

Assembly
When the panel has been engraved the variable con-

densers, grid leaks, valve holders, valve windows, Lissen-
stats and terminals may be mounted in position as shown
in the photographs and drawings. The only unit which
is not mounted on either of the stages is the grid -biasing
cell, and this is attached to the floor of the cabinet by
means of a fibre or metal strip. With regard to the Aer-
monic valve holders, the last two intended for the low -
frequency amplifying valves are built out from the panel
to allow of the insertion of larger
Valves: This is done by inserting
pieces of u -in. ebonite sheet between
them and the panel before bolting up.

Wiring -up
The wiring must, of course, be

carried out with due regard to
madeusual rules. A point should be

of following a system of wiring -up
the filament circuits and grid leads
first, after which the H.F. circuits and
the transformer and chokes may be
connected. It is not possible to give
a practical wiring diagram in a set
of this description, but if the above
rule is followed and careful attention
paid to the theoretical diagram (Fig.
5) no difficulty will be experienced in
making connections.

It will perhaps be noticed that no
switches have been added to the set.
These have been purposely omitted so
as to avoid unnecessary complications
and crowding.

Separate values of H.T. potential
are available for each valve, together
with a bank of smoothing condensers,
and the loud -speaker is isolated from
the H.T. steady current by means of
a suitable blocking condenser and a
Lissen choke. The last L.F. amplifier

is choke -coupled, so that it may be used
as a power amplifier if desired. The use
of choke -coupling retains purity of repro-
duction, often impossible when using
transformer coupling for this second stage.

H.F. Amplifier
The H.F. amplifier is of the tuned -

anode type. With suitable valves and a
suitable value of H.T: and filament poten-
tial this method of coupling will be found
to be perfectly stable. A Cossor "pink -
top " valve or a V24 functions exceedingly
well in this position, as also will a
Mullard "Red Band " valve.

The size of the inductance inserted in
the coil plug will naturally vary with the
wavelength on which it is desired to re-
ceive, and generally a Lissen 5o or 6o will
be found to be the best value for British
broadcastin.g.

In some instances it may be found that
the H.F. circuit will persist in oscillating
under all conditions of H.T. and filament
voltage. If this should happen and the
music is distorted (this is generally a sure
indication of self -oscillation) it will be
necessary to add a little positive potential
to the grid of the H.F. amplifying valve.
This may be done by placing a 1% -volt
grid cell with the negative pole to the
negative L.T. lead at the foot of the
aerial tuning inductance, the positive pole
going to the A.T.I: The position of the
cell is shown at x in the circuit diagram.
This method, although effective in pre-
venting self -oscillation, is not the most
efficient method. It is bettef to use a
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Lissen potentiometer wired up as shown
in the small sketch Fig. 7. Another
method of preVenting self -oscillation is to
damp the circuit by using a tuned -anode
coil wound with very fine wire. This may
be a basket coil of a suitable value.
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membered that Lissen Mark III. con-
densers rotate over two revolutions of the
scale to get the maximum reading of .00i
microfarad, but that the mica does not
come into use until the second revolution
is commenced.

BACA' OF
CRB/NCT,

BRASS 8R9CKET
TO

LOUD

AT/

a +

LT

Fig. 6 (left).-Loud-speaker
Bracket.

Fig. 7 (abovel.-Potentio-
meter Wiring.

As regards tuning, it will be found that
the Lissen Mark III. condenser provides
a very fine vernier adjustment when rotat-
ing the knob over the first range of dial
readings. Air dielectric only is used over
the range, and there is no need to use
the second range (mica dielectric) when
tuning the H.F. circuit. It must be re -

Results
With the. set built as

described, exceedingly
good results have been ob-
tained. London, Birming-
ham, Cardiff and Bourne-
mouth have all been re-
ceived on the loud -speaker
at full strength, and all_
B.B.C. and most of the
Continental stations come
in at excellent strength on
the telephones. A little
difficulty was encountered
with self -oscillation of the

first valve at first, but by suitably adjust-
ing the value -of the H.T. and L.T. this
difficulty was .overcome. These values
differ according to the valves in use and
can only be found by experiment. The set
has also- been used for receiving amateurs
on wavelentghs of loo metres and upwards
with excellent results. A. J. C.

HOW TO EXPERIMENT
HE first thing to be grasped by the

I graduate from the ranks of the broad-
cast listener pure and simple is the fact
that his new apparatus must be quite
different to his old set. The average set
is unsuitable for experimenting and will
henceforth be used solely for entertain-
ment purposes.

The Best Receiver
As the experimenter is constantly trying

to keep ahead of existing ideas and prac-
tice his set is never finished, but is always
in a state of flux. Since it is to be used
chiefly for testing new gadgets, circuits,
etc., it stands to reason that the receiver
must be designed in such a way that the
components axe easily "get -at -able " and
the connections can be swiftly changed.
Consequently a Mrge part of the wiring
will have to be on the top instead of the
under side of the panel.

The following materials would form the
nucleus of a very good experimental out-
fit : A large wooden baseboard, not less
than 24 in. long and 12 in. broad. A

pastryboard of these dimensions will
answer the purpose quite well.

The components here mentioned are
mounted on the baseboard : Two or three
valve panels with terminals for grid,
plate and filament connections; three good
.000s-microfarad variable condensers and
two rheostats-preferably of the carbon-
compiession type; one or two resistances,
2 megohms and ioo,000 ohms (these can

be either fixed or variable); a selection
of fixed condensers (.002, .0002, .0005
and .00i) will also be required. A lb.
of each of the following wires will be
needed for the construction of tuning
coils : No. i6, 20, 24 and 3o double -cotton -
covered copper wire. In addition to these
a quantity of flex and busbar should be
obtained for the necessary connections.
The high- and low-tension batteries will
in most cases be already in the. owner's
possession; it is a good idea to buy a
dozen or so extra flashlamp batteries (cost-
ing about sixpence each) in order to in-
crease the plate voltage in certain cases.
These few components, which (excluding
the valves and batteries) should not come
to much more than thirty shillings, will
form a very good beginning for experi-
mental work.

A Line of Experiment
The next step is to decide what branch

of wireless your experiments will follow.
Selectivity, the elimination of atmospherics
and pure amplification are examples of
some wireless problems which still have to
be solved. Short-wave working is the
fashion at present and certainly offers
great opportunities for experiment.

In all cases experiments must be carried
out carefully and systematically if the
experience is- to be of any permanent
benefit. Results should be tabulated in a
notebook, kept specially for the purpose;
very real progress in wireless knowledge
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will be made if the work is carried out
along these lines.

When unusual or even freakish results
are obtained a careful search should be
made for the cause; if an examination
proves that something new has been dis-
covered, a full report, sent immediately to
AMATEUR WIRELESS, will give fellow experi-
menters the benefit of your experience. In
the same way your own knowledge of
wireless will be vastly improved if the
columns of AMATEUR WIRELESS are scanned
every week for some new development in
the particular branch of wireless in which
you are interested.

Dual amplification has been very much
to the fore during the last few months;
the experimenter should test all the newest
reflex circuits and compare them with the
old ones in order to estimate their true
value; he should also attempt to decide
whether "straight" circuits are definitely
obsolete, or whether the drawbacks of dual
receivers really outweigh their advantages.

Innumerable Opportunities
Even such familiar objects as the aerial

and earth offer innumerable opportunities
for experiment; the value of height and
length, screening and locality, good and
bad insulation, should all be examined.
The different forms of earth connections-
counterpoise and water -pipe, biscuit -tin,
etc.-must also be carefully tried. The
ultimate aim of such experiments would
be the production of an ideal aerial -earth
system. The effect of weather conditions
is another interesting subject.

A Fascinating Hobby
Wireless experimenting is one of the

most fascinating of hobbies. It can be
indulged in during any spare moment and
under practically any conditions. It need
not confine the enthusiast to a stuffy in-
door atmosphere, since he can easily take
a portable set out into the country and
perform his experiments there. Hours can
be passed away like this in interesting and
profitable study. G. J. M.

BROADCASTING IN
BULGARIA

IT is stated that the Bulgarian Govern-
' ment, which up to the present has pro-
hibited the privateuse of all wireless
receivers under dire penalties, is now con-
sidering the establishment of a limited
broadcasting service. Concessions will be
granted only to Bulgarian companies, and
the transmissions will be strictly limited
to the broadcasting of censored news
bulletins, stock -exchange quotations, and
lectures dealing with agricultural subjects.

Bulgaria is one of the few European
countries which does not suffer from
"oscillators," and for the very good reason
that to date there are only four licensed
wireless sets in the country, each one im-
ported under special authority. J. G. A.
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A THREE -VALVE EXPERIMENTAL

View of Back of Panel.
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RECEIVER.-II (Conclusion)

Panel Fittings
THE finished components are fitted on

the panel in their respective places as
shown in Figs. 2 and- 7, care being taken
to keep all the screws flush with the sur-
face. The fixed condensers C3, C4, C5, c6
and c7 (Fig. 7) should be fixed in the
positions shown by drilling small holes
in the panel and tapping them to take
6 B.A. screws. Lastly, the grid batteries
require fixing in two places. single cel
BI (Fig. 7) is enough for the first valve

Fig. 7.-Diagram showing Wires Close to Panel.

Exterior of Case.

while two cells B2 are necessary for the
last stage of low -frequency amplification.
These two cells are fixed by the side of
the valve holder on the ebonite shelf carry-
ing the valves. The grid cells can be
clamped in position by small ebonite pieces
and long brass screws.

Wiring
The panel fitted with all the above com-

ponents is now ready for wiring. The
wiring is shown in Figs. 7 and 8. Two
different wiring diagrams have been given
to avoid confusion. The wires in Fig. 7
will be close to the panel, while Fig. 8

Case with Doors Open.

Another View of Back of Panel.

shows only long connecting wires, which
are kept as high as possible.

The wire used for connections is No. i6
S. W.G. square tinned -copper wire.

The Cabinet
The exact dimensions and the wdrking

details are given in Figs. 9 and io.
Tuning

In use the three inductance coils are
plugged in first, No. so in the left plug,
and No. 75 coils in the other two plugs.

Fig. 8.-Diagram showing Long Wires.
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The receiver is then connected to the
aerial, earth and the batteries, and the
tuning accomplished by turning the aerial
condenser dial until the desired signals
are heard, keeping the second condenser
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connections to be made for the correspond-
ing circuits (see Fig. i i).

Note. -The numbers in brackets are to
be short-circuited by means of plugs, as
ing circuits.

Fig. 9. -Front Elevation and Cross Section of Case.

at about to degrees. The next stage con-
sists of tuning the third coil, which will
result in louder signals, but still requir-
ing a finer adjustment of the first con-
denser. It will be found easier in the
initial trials to have tight coupling be-
tween L2 and L3 and the coils Li and L2
kept loosely coupled, although best results
will be obtained by keeping L2 and L3
slightly apart.

The -following is the table of necessary
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bearable. The above results have been
obtained on an indoor aerial, consisting of
ordinary cotton -covered copper wire
stretched across the room, using no insu
lators whatsoever.

1,011?'3f ft r'in
Fig. 10. -Back Elevation and Vertical Section of Case.

Resuits
Using only one valve in a reflex circuit

Cardiff (15o miles) and Birmingham (loo
miles) can be very easily tuned -in even
when London is working. London at a
distance of four miles comes in on the
loud -speaker to be comfortably heard all
over a room, and if another stage of low -
frequency amplification be used the loud-
speaker becomes deafening and the re-
ceiver has to be detuned to make it

No. Circuit Connections to be made Phones ValvesRemarks
Used

1 Crystal (a) (10-11), (2-3) (26-30) - L2 removed, and
earth connected
to c. .

(b) (so -11), (2-3), (17-22), (26-30) - L2 and L3 re -
(15 -16) moved and

earth connected
to c.

One Valve
2 One -valve reflex (11-12), (3-4), (14-15), (27-31) Third 1.2 and L3 closely

3 Detector
(6-7), (22-22), (23-24)

(18-22), (29-23), (7-25) (27-32) Third
coupled.

L3 removed.
4 H.F. and- Crystal (22-23), (7-15), (ro-22),

(2-3), (27-31)
(26-30) Third L2 and L3 closely

coupled.
5 Crystal and L.F. (22-12), (3-4), (13-14). (26-3o) Second L2 removed.

(5-6), (7-15), (9-10),
(2-2), (2o-24)

Two Valves
6 Two -valve reflex (x7-18), (19-20), (1-4), (27-32) Second L2 and 1.3 closely

(9-12), (14-15), (6-7), and coupled.
(8-26) third

7 H.F.; Crystal and (22-23), (7-15), (I/-/2), (25-30) Second as and 2.3 closely
L.F. (3-4), (13-14), (5-6) and coupled.

(2o-24), (9 -so), (1-2), third
(27-31)

8 H.F. and Detector (17-18), (19-2o), (7-15), (26-30) Second L2 and 2.3 closely
(8-17-316),)

(9 -so),
(2-2), and coupled.

(2 third
9 Crystal and two

L.F.
(21-12), (3-4), (13-14),

(5-6) (7-5), (9 -so), (1-2)
(28-32) First

and
as removed.

,
(2o-24), (25-26), (29-30) second

to Detector and L.F. (28-22), (59-23), (7-25), (28-32) First 1.3 removed.
(27-25), (29-31) and

third
Three Valves

22 Three -valve reflex (27-28), (19-20)., (1-4), (28-32) All 1,2 2.3 closely
(9-12), (14-55), (6-7), coupled.
(8-16), (25-27), (29-35)

12 H.F. Crystal and (22-23), (7-25), (22-22), (28-32) All L2 and 2.3 closely
two L.F. (3-4), (13-14), (5-6), coupled.

(20-24), (9 -so), (1-2),
(27-32), (25-26), (29-3o)

23 1-1.F. Detector and (27-28), (19-2o), (7-25), (28-32) All L2 and 2.3 closel,
L.F: (8-26), (9-2o), (I-2), coupled.

(27-31), (25-26). (29-30)

The loud -speaker can also be operated
without any aerial -with two valves, of
course -but it is not loud. A piece of
cotton -covered wire about to ft. long lying
in the room when used as an aerial works
the loud -speaker satisfactorily.

M. J. C.

CARRIER -FREE
BROADCAST

UCCESSFUL experiments have recently
"-) been carried out by the University of
Illinois in broadcasting telephony without
the use of a carrier wave. Actually both
the carrier and one of the side -band fre-
quencies produced by the combination of
the high- and low -frequency aerial currents
are eliminated, so that the radiated energy
is confined to the remaining side -band,
which is, of course, fully modulated. A
saving of more than one-third in power
output is thereby effected at the trans-
mitting end, whilst sharper tuning and an
absence of any heterodyne howl is secured
in reception. Incidentally, radiation only
takes place when and so long as the micro-
phone is actually being spoken into. Dur-
ing the intervals between successive words
and sentences the ether is quiescent.

The main drawback to the new system
lies in the necessity for the use of a valve
oscillator at the receiving end in order
to restore the missing carrier wave before
detection. A crystal, for instance, would
be useless for receiving the new type of
transmission, which can only be rendered
audible by means of 5a local oscillator
tuned to the frequency of the suppressed
carrier wave. M. A. L.

When you buy your set, let the dealer
demonstrate it. If it is what he claims it
is, he will gladly do so.

Acid from your accumulator will eat
holes in almost anything, so be careful.



MARCH 14, 1925

I

--------------------

'',:, Ak\\/c..TKI, \ ,>
,;.\(<1,\--1,

;, ,-1-.*11 , 1,,I.`
. \ .. \\ *". "-'''').11%4.,....\\''

...,...;...e., Nsw,_,.........-4, ,:,..,,,,,,,..: 1:

..W.4.,t1,-
-

.I-..$ i : 1) Ik.W

t,.

\\ ,,. - at,:

The swivel and
trunnion move-
ment which pro-
vides easy ad-
justment

lirThe lack view of one ear -piece -
note the difference in construction

_

EllThe highly efficient electro-
magnetic system

449

,,,..
,:,......

....,,....s.,........, ,...., ,,,......:,,,,_.....s........,........
,,,,...........................,,,,...

..:',.....\7'..7 ' , \.)....
--------------------

e ,V,VN,),

1 " \\  ' \ v ,.7",'''''
N  \ " '1. -.--,....iii.,:::,,,

nto.kur Wireless

The increased demand for these
famous headphones following the
recent announcement of price re-
duction is ample evidence of the
keen sense of value possessed by
the public.

Sterling Lightweight Headphones at the
old price were universally acknowledged
as the best value procurable-at the re-
duced price the value offered remains
incomparable.

Comparison with headphones at any price
has shown the suneriority of Sterling
Headphones in efficiency, design, finish
and value. In the words of the radio
slogan : " Those who buy Sterling buy best !"

STERLING
HEADPHONES
aeedeiadiaz.ki,f

Advt. of STERLING TELEPHONE AND ELECTRIC CO., LTD.
Manufacturers of Telephones and Radio Apparatus, etc. Telephone House, 210-212, Tottenham Court Road, London, W.1 Works : Dagenham: Essex
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KDKA dance music, picked up r i,000
miles away by the illelbourne-Herald,

permitted dancing in the public square at
Melbourne.

There are now five hundred and sixty-
three broadcasting stations in the United
States. Four hundred and fifty-five of
them are working with a power of 500
watts or less.

The world's southernmost wireless
station will be at South Orkney Island,
one of the outposts of the Argentine
Republic. The station, to which the call
letters L H T have been assigned, will be
used principally for Government purposes.

A new principle, which is the basis of a
modulation system which renders trans-
mission practically exempt from distortion,
is being used in experiments by thek Tele-
funken Laboratory, Berlin. The wave-
length is 290 metres and the power ioo
watts.

Arrangements are being made for Sig-

nora Tetrazzini to sing from the London
broadcasting station. This will be the
first time she has sung for wireless out-
side of Italy. It is already decided that
her songs will be relayed from London
to all British stations, including Chelms-
ford.

The number of wireless receiving
licences in the Southampton area is about
five thousand.

It has been suggested that an attempt
should be made to broadcast the speeches
made by the Prince of Wales during the
forthcoming tour.

The Ashton-under-Lyne Concertina Band
will give their first broadcast from London
on March 21.

Marconi's Wireless Telegraph Co. an-
nounces that as an addition to the existing
week -end letter service to Bermuda, Turks
Island and Jamaica, a similar service has
now been arranged to the principal islands
of British West Indies.

Although we are not the pioneer firm
for Loud Speakers, we do know that
the C.A.V.models appeal to those who
appreciate perfect reproduction and

are willing to discard their present instrument in
favour of the C.A.V.

'\''. \\IOW' s,' `,.\\.k4.

,' , , N

LOUD SPEAKERS
Standard -

2000 ohms £5 0 0
4000 ,, £5 10 0

120 £4 15 0
Junior -

2000 ohms 2 15 0
Black Crystalline or Black

Satin Enamel.

Tom -Tit-
Black Crystalline cr

2000 ohms

Brght Stove Enamel.

L.F. TRANSFORMER-
For the first and
second stages of
amplification 27 /6

C.A.V. ACCUMULATORS
for Wireless are the result
of 32 years manufacturing
experience
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Latest details of the new measure
adopted by certain Glasgow landlords show
that tenants are now being offered the
alternative of taking down their outdoor
aerials or else taking out insurance
policies against possible damage to the
amount of £r,000.

A musical comedy programme to be
broadcast on. March 14 will include songs'
by Miss Grace Gordon and Mr. Frank -

Cochrane (the original singer of " The
Cobbler's Song" in Chu Chin Chow), and
syncopated songs by Cyril Ramon Newton
and Billy Mayerl.

Before the Pacific liner Orconza sailed
from Liverpool, the passengers listened -in
to a wireless concert provided by a five -
valve set which operated loud -speakers in
the first-class and second-class saloons.

There are at present fourteen German
broadcasting stations which are owned by
the Reich Post. A further six stations
will be erected this year.

The wireless listener in Germany has to
pay 2S. a month, which is collected by
the Postal Ministry. The total receipts
last year amounted to Z271,250.

The Bournemouth station of the B.B.C.
has presented a wireless set to the House
Beautiful, the N.S.S.U. home for children
at Bournemouth.

A loud -speaker is to be placed over the
big clock at St_ Pancras Station, and an

(Continued on page 452)

IMMEDIATE
DELIVERY

warencietivell &chub.
ARPLEWAYACTONIONDON,W.3.

Telephone Chiswick 2000-7 linas
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Revelation
im Tramforrnatiork,

emateurwittia3

No external aids are required to emphasise the wonder of the R.I. Transformer. It is a real
trustworthy British component, with a supreme design of its own that places it before all others
on the market. The basis of the R.I. construction is emphatically for the

REPRODUCTION OF BEAUTIFUL MUSIC.
In more technical language the extremely low self -capacity of only 18 micro-microfarads resulting
from the sectional method of winding gives-

MINIMUM DISTORTION, MAXIMUM AMPLIFICATION.
Beautiful music must be perfectly reproduced

IN RADIO that means an R.I. TRANSFORMER.

PRICE 25/. EACH.

Ask your dealer. He sells hundreds to satisfied customers.

The R.I. Permanent Mineral Detector, free from the bane of a catwhisker, and
giving permanent crystal setting ready to mount on to any panel. 6/- with

clips and screws for mounting.

11111111111116111=11:=211

Contractors to the
Admiralty and
all Government

Departments.

Radio Instruments LIK
12 Hyde Street,OkEyd Street:

&C.* Te I ephon e: RECENT 62 14(3ilner)W. C .1 .Telegrams"Instrad io tonlion7

111111101111111111111
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RADIOGRAMS (continued from page 450
official, speaking quietly into a microphone
in his office, will announce the arrival and
departure of trains in tones which will, it
is hoped, be heard all over the station.

The Reich Postal Ministry intends to
build new broadcasting stations at Kiel,
Dortmund, Dorstfeld and Stettin. The
cost is estimated at £So,000.

An official of the B.B.C. states that `-`our
twenty-five permanent orchestras, with the
artistes, alone cost about £16o,000 a year.
In addition we have the upkeep of the
stations, staff salaries, rents, copyright
fees and other expenses.",

From June r last year to the end of
January 265 applicants were granted wire-
less transmitting licences and 126 were
refused.

The building and equipment of a main
station costs about £so,000; Daventry, the
,new high -power station, will cost Z5o,000.

An international congress of wireless
students and amateurs will be held in
Paris fron April 14 to April 19.

The fourth of the International Sym-
phony concerts will be relayed from the
Royal Opera House, Covent Garden, on
March 12. The first performance in Eng-
land of Edgar Stillman Kelley's musical
miracle play The Pilgrim's Progress will
be given. At approximately io.15 p.m. the
Savoy bands will be heard until I1 p.m.

De Groot arid the Piccadilly Orchestra

452
will be heard on the evening of March /5,
the vocalist being Charles True.

The Basrah port authorities have
arranged for Marconi wireless telephone
installations to be fitted on their dredgers
Liger and Tiger and also for a shore
station with similar equipment. A wire-
less bell will be included in the installa-
tion, thus obviating the necessity for main-
taining a continuous watch. This equip-
ment will enable any of the stations to call
the others with the facility of an ordinary
telephone.

The Royal Air Force band will give its
second "request " programme on March 13.

On March 19 the regular chamber music
evening of the week will include art songs
sung by Miss Anne Thursfield, pianoforte
solos by Miss Ethel Bartlett, and string
quartets played by the Wynn Reeves
String Quartet. The customary fort-
nightly poetry readings will be included at
8 p.m.

Bournemouth has been heard on a loud-
speaker with two valves at Kilmarnock.

Edinburgh Town Council proposes to
take drastic measures against those who do
not obey the mandate to remove all aerials
which cross the streets of the city.
Recently it was brought to the notice of
the authorities that there were still over
two hundred contravening in this way.
Anyone failing to comply with the regula-
tions is now threatened with a penalty not
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exceeding forty shillings for each day dur-
ing which the offence is continued.

"Our object is, and always has been,`
to provide the best programmes for the
greatest number of people. We believe-
and the vast bulk of the letters we receive
from listeners support our belief-that we
attain that object," states an official of
the B.B.C.

The Postmaster -General states that
about 1,200,000 wireless receiving licences
are at present in force. The Post Office
has no material with which to form an
estimate of the unlicensed sets in use.

An -appropriate programme for St.
Patrick's Night will be given at 7.30 p.m.
on March 17.

M. Paderewski has consented to 'play
for British broadcast listeners from 9 to
10.3o p.m. on Sunday, March 15.

On Friday, March 6, the Glasgow station
of the B.B.C. celebrated its second birth-
day. The occasion was marked by a
special programme, which included a
novel burlesque by the 5 S C staff of a
wireless programme in 2000 A.D.

Transmitting and ,receiving apparatus'
must be installed on French merchant and
fishing vessels of 2,000 tons or more gross,
or those which carry a crew of fifty, or
those having more than twelve passengers,
according to a recent Act of the French
Chamber which comes into operation on
March

for
IGRANIC Transatlantic
Unitune Aperiodic
Fixed Coupler Reception

you should use this coupler
The many difficulties which arise in short-wave reception owing to very high
frequencies are greatly reduced by the use of the Igranic Unitune Aperiodic
Fixed Coupler.
Yet there is no difficulty in fitting it to any receiver having standard coilholders.
You plug the Coupler into the first grid socket, remove the aerial lead from
the set and connect it to the top terminal on the plug extension arms. The
lower terminal you connect to the " earth " terminal of the set and to earth.
Unitune Minor, 80-180 'metres, 7/6 Unitune Major, 300-600 metres, 9/-

Ask your dealer about it.

IGRANIC RADIO DEVICES
include: Honeycomb Duolateral Coils, Fixed Condensers, Filament Rheostats,
Intervalve Transforiners, Variometers, Vario-couplers, Bi-plug Coil Holders,
Tri-plug Coil Holders, Battery Potentiometers, Vernier Friction Pencils, etc.

All carry IGRANIC guarantee.

WRITE FOR
LIST Z. 438.

COMPANY

IGRANIC)
ELECTRIC

Works.
BEDFORD.

149, QUEEN VICTORIA STREET, LONDON.
BRANCHES:-BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER, NEWCASTLE.

WHICH ?
FLUXITE
SIMPLIFIES
SOLDERING]

-

"X same everything, except for

Jones------

-same condensers, in fact

\ /c111_ ii continuallycontinually " listening in."
lfl

r 1

.. - Brown's. And that provoked

Components-same valves

Jones. They both made
their sets. Same sort of

one small thing-anthat
was all the difference.

ception to be compared with

fretted, whilst Brown sat

Brown lived next door to

In no way was Jones' re-

--

Jones sadly. You see, Brown
methodically soldered the

wiring of his circuit. Jones despised that as unnecessary-and called soldering a
finicky and difficult job. Soldering is made simple by using the wonderful
FLUXITE ; so follow Brown's example and solder your connections right away
and so avoid imperfect reception.

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

FLUXITE SOLDERING
ERICH

It is perfectly simple to use, and will last 7/6
for years in constant use. It contains a
special " small -space " Soldering Iron with
non -heating metal handle, a Pocket Blow-
lamp, FLUXITE, Solder, etc., and full
instructions. Price 7/6. Write to us
should you be unable to obtain it.

FLUXITE
SIMPLIFIES SOLDERING
All Hardware and IronmongeryStoressell FLUXITE
in tins, price ad, 1/4, and 2/8.

Buy a Tin To -day. ANOTHER. USE FOR FLUXITE.
FLIIMITE, LTE4, 320, Benrinaton Street, Hardening Tools and Case Hardening

LONDON, BEAL ASK FOR LEAFLET on improve ntethe4
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SCIENTIFICALLY
SUPREME
The only valve with a Molyb-
denum Thorium Covered

Filament.

The only valve which gives
approximately 50°',, greater
volume than a bright emitter.

And it conserves
accumulator current
over ten times.

Filament Volts

1'5 to 2
Filament Current

1 amps.

18/-
If your local dealer
cannot Ripply you with
the "SIX SIXTY,"
communicate with us.

DISTRIBUTORS

WANTED
Every discerning
dealer will want
to stock this
important valve
innovation.
Quantities are
ready for delivery
and dealers are
invited to write in
AT ONCE.
Show cards.
posters & leaflets
supplied.

BRITISH

MADE.

STAMPED.

FROM the' coherer to the
crystal, from the crystal to
the valve-and now, to the

" Six Sixty," the only valve
with a Molybdenum Thorium
Covered Filament.

The processes of manufacture of
this wonderful new filament are
the outcome of recent important
scientific discoveries. The
emission of electrons from a
" Six Sixty " filament is very
much greater than that obtain-
able from a tungsten filament,
with the result that the " Six
Sixty " gives much greater all-
round efficiency and approxi-
mately 50(;' greater volume
than standard bright emitters,
whilst it consumes only one -tenth
of the amount of current they
require.

Greatly increased efficiency and
largely decreased upkeep costs
are certain with the "Six Sixty."
Let it be your nextvalve purchase.

Triumph House,

189 Regent St., London, W.1

453 eittateurViiv.is

vfitelfi lodw;
Reduction in Priceor
PELLOWS Headphones

Any reduction in price is welcome, but the
reduction in price of Fellows Headphones is
more welcome than usual.
It means that your natural desire for economy
need no longer interfere with your equally
natural desire to buy British Goods.
For 16/6 you can now get the best British
Headphones without even having to give a
thought to the foreign and inferior article.
Sensitive, comfortable and so light that you
can hardly notice them, the Fellows Head=
phones at their new price bear out mor-e
than ever our well-known policy of
" Ouality Apparatus at Low Cost "

Ate4 P211,-(1-1

YEATES, LTD.,
20, Store Street, Tottenham Court Road,

London, W.C.1

Well-equipped Sales and Demonstration Offices.
Wholesale and Retail.

FELLOWS
PARELESsil.

The Lightweight
Headphones

Highly finished and extreme-
ly sensitive they are also very
comfortable, and co n t a i n
only the best workmanship.
F,tted with Non -Rusting
Duralumin Headbands.
Weight with cord 6 oz. Resist-

ance 4,000 ohms.

Only 1 616

ADVT. OF THE FELLOWS MAGNETO CO., LTD., PARK ROYAL, LONDON. N.W.,I0

E.P.S. 131!:
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From Our Own Correspondent.

iNthe House of Commons Mr. A. Alexander
I asked the Postmaster -General what
steps he proposed to take in connection
with the contemplated amendment of the
Wireless Telegraphy Acts to, make ade-
quate and specific provision for preserving
the right of amateur experiments in wire-
less communication ?

Sir W. Mitchell -Thomson said he hoped
to make a full statement on this and other
points connected with the Wireless Tele-
graphy and Signalling Bill on the motion
for second reading. Clause 2 (t) of the
Wireless Telegraphy Act, 19o4, which con-
ferred the right referred to, was repro-
duced textually in the present Bill. He
did not consider that the position of the
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experimenter was in any way prejudiced
under the Bill.

Sir W. Mitchell -Thomson informed
Lieutenant -Commander Kenworthy that in
two cases in the last two years the Post
Office had taken proceedings against
possessors of wireless sets for failure or
refusal to take out licences.

Asked by Mr. Morris if an applicant
for a wireless experimental licence had
first to declare the nature of his experi-
ments, Sir W. Mitchell -Thomson said that
it was the statutory duty of the Postmaster -
General before granting an experimental
licence to satisfy himself that the sole
object of the applicant was to enable him
to conduct experiments in wireless tele-
g6.phy. In order to fulfil this duty, an
applicant was asked to state what scientific
qualifications he possessed and the general
nature of the experiments he desired to
conduct. If his scientific qualifications
were in themselves sufficient to justify the
issue of a licence, no detailed information
would be insisted on.

MARCH 14, 1925

Mr. A. M. Samuel, secretary to  the
Overseas Trade Department, informed Mr.
Everard that the value of the wireless
appaiatus and accessories imported from
foreign countries in January, 1925, and in
the corresponding month in 1924 were :

Imports Registered in January, 1924.
Wireless instruments £23,666

/Wireless valves  ... 1,214
Imports Registered in January, 1925.

Wireless instruments and appa-
ratus ... ,4100,038

Wireless valves 13,11

Note.-In the year 1924 imports of wire-
less apparatus were included under the
same heading with other telegraph and
telephone apparatus. The particulars
given above regarding imports of wireless
instruments in 1924 were consequently not
comparable with those regarding imports
of wireless instruments and apparatus in
1925.

Ask "A. W." for List of Technical Books

The BRETWOOD
GRID LEAK
withthe N.P L. Report

l'atent No. 004095

PRICE
3/ -

Rost

0101111.

Another Guaranteed BRETWOOD
Speciality is our Improved

ANODE RESISTANCE
which gives accurate readings consistently from 10,000
ohms to over 100,000 ohms. It is constructed on the
same principles that have made BRETWOOD Components
famous, and, of course, it carries the BRETWOOD
Guarantee. 'Patent No. 20292123. Obtainable from all
wireless dealers. Price 3/-; or by post, 3/3.

BRETWOOD, Ltd., 12-18 London Mews, Maple St., London, W.
Barclays 856

THE ANTI-VIBRO VALVE HOLDER
is recognised by the highest experts and experimenters

as the only Valve Holder which
REDUCES CAPACITY AND VIBRATION

THE ONLY PERFECT VALVE HOLDER
2/- Each

SPECIALLY RECOMMENDED FOR SHORT WAVE WORK
AND DULL EMITTER VALVES.

Patent Pending 37946/24.
Valves Fit Easy and Properly in this Holder.1

If unable to obtain at your. Local Wireless Stores, send direct
to the manufacturers.

PHIPPS & READ,
lo& 10a, Baron Street, Pentonville Road, London,11.1

M. & G. VALVE
All Types.

A Hard Vacuum Guar
We are the Actual Repairers.

Invited.
Bright British R Type

61/ PR Converted to
consume half the original current

Phillips R Type ..
Delivery 3-7 days certain.

INSTITUTE OF

#1*
PATENTEESstic)

REPAIRS
anteed.

Trade Inquiries

6/.
7/-
4/.

'MINSON & GOMAN,
60, Churchfield Road,

Acton, W.3.
'Phone Chiswick 2681.

The Latest Improvement
The new contact By means of an ingeni-
ous bronze spring (shown in the enlarged
illustration) any slackness between the bush and adjusting screw
is automatically rectified and perfect electrical contact maintained
at all times. Other features worthy of special mention
are :-Continuously variable, silent in operation, dust and
damp-proof and constant in any temperature.
VARIABLE GRID LEAK, Black Knob .5 to 5 megohms 2/6
VARIABLE ANODE RESISTANCE, Red Knob 50,000 S0100,0E0

ohms 3/6 Send P.C. Jer Descripia Fade,.
THE WATMEL WIRELESS CO., Ltd
332a, Gowen Rd., London, E.c.1. Tel.: Clerkenwell me.

"SCIENTIFIC " SQUARE -LAW CONDENSERS
The last word in design, workmanship, and

efficiency. ONE -HOLE FIXING.
PRICES, including dials and knobs-

Without With Vernier Dual
Vernier (as illus.). Condenser.

0010 mfds. 8/9 1119 15/6
000

'0005 61- 10 /9 111/3-
'0003 5 /-- 9 3

1019

0002 4'.. 8/- 9/ -
Vernier 3/9 - 6/6

Postage extra.

 SCIENTIFIC " NON-METALLIC HORNS
sss.ssa Non -resonant, distortiopless, and eliminate all "mushiness

and bad reproduction. Finished in a " cobbled " surface in exquisite old
bronze appearance.

CURVED HORN, as illustrated, for " Amplions," etc., flare 12 ins.

LARGE UPRIGHT HORN, height 24 ins., flare 15 ins.
\PRICE 11 9. Post, packing and crate, 21.

PRICE 11/9. Post, packing and crate, 2/ -
SMALL UPRIGHT HORN,height 22 ins., flare 12 ins. PRICE 9 /9. Post, packing and crate, 119SCIENTIFIC SUPPLY STORES
80, Newington Causeway, London, S.E.1. 126, Newington Causeway, S.E.1.

.

7, St. George's Circus, S.E.1. 16, Musette Street, Charing, Crow
84, Church Road, Upper Norwood, S.E.23.

.
207, Edgware Rd., W.2

Niii"FAMA " DUTCH VALVES
Dull -Emitters, Filament 11 j to 2'0, Plate 20 to 100

.

'II" Type (Amplifier), Filament 31 to 41 Plate 60 to

Tubular (Detector), Filament 31 to 410, Plate 40 to 60

High Tension Batteries (best quality), 60 volt, tapped
every 3 volts
Headphones, best adjustable diaphragm, double leather
headbands ...
Headphones, best non-adjustable diaphragm, double
leather headbands ...

Please remit sufficient postage
Liberal Trade Discounts

Retail Price
12 /6 eaca
4 /9 each

4 /9 each
6 /9 eaeh

10 /6 i.air
9/6 pair

BISHOPSGATE ELECTRIC SUPPLY (1924), CO.,
(Dept. A.W.), First Floor, 180, BISHOPSGATE, LONDON, E.C2

Phone: Central, 7361
ALL THESE GOODS SENT AT PURCHASER'S RISK
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Clearer
SpeerAandHusic

with the
TWIN --COIL L.F.
INTER. VALVE
TRANSFORMER

EOM
REDUCED

PRICE

25/-
Carriage Paid, ready

for mounting.

0 NE amateur enthusiast writes : " Your transformers
are definitely superior in quality of production of
speech and music." Another says : " The greatly

improved reception since fitting these transformers is indeed
amazing."

These opinions, arriving daily, confirm our own tests.
With the M -L transformer you get both speech and music
clearer. There is a complete absence of distortion, greater
amplification and a longer range.

Stoutly built and well finished, it is dust and damp-
proof. The coils are completely enclosed. Insulation has
received special attention, and there is no danger of burning
out. Primary to secondary ratio, 1-4.

To get the best from your set use an M -L transformer.

The

Supplied in
the following
standard voltage
ranges:

Type 11

6-120 volts For two
£11 5 0 stags

power
TYPE, C jamplift-
12-300 volts cation
Z13100
rype D 12-500 volts t For low power

£18 0 0 5 transmission work.

We invite applications
from traders for terms.

Write for details.
The M -L Magneto Synd., Ltd.,

Wireless Dept.,
Victoria Works, Coventry.

ANODE.
CONVERTER

APERMANENT
substitute for the

high - tension battery.
Ideal for power am-
plifier work. Worked
from the ordinary 6 -

volt accumulator, the con-
sumption is low -1.15
amperes. Perfectly smooth
reception.  Continuous
adjustment of H.T. volt-
age and not by steps.

----J011"N.

liort
- I

When you see the Conjurer
wave his little wand
You are not less appreciative of the unexpected result
because you know it has a simple explanation.

So with Condensers. Every week hundreds of
amateurs fit Bowyer -Lowe Square -Law Condensers
in their sets and by doing so obtain results more
startling than they had imagined possible. Signals
gain purity and strength, stations which previously
jammed can easily be separated, wavelength range
increases so that more stations can be heard.

And these results are not less gratifying because
the simple explanation lies in the exclusive design of
Bowyer -Lowe Condensers which gives them the
lowest losses and highest capacity ratios in wireless.

These Condensers are similar in size and shape to
condensers of the non -square -law type. Instal them
in your present sets and notice what a surprising
difference they make.

Your dealer can supply them from stock, or we can
execute your order by return of post. Test these low
loss Condensers to -day.

A FEW CURRENT PRICES.
Single Double (each half.)

.00025 15/- .00025 28/. i I

.0003 16/- .0003 29/-

.0005 17/- .0005 31/-
1 Including Dial, Drilling Template and 3

Calibration Charts.

Bowyer -Lowe Tested
SQUARE -LAW
CONDENSERS

COMPLETE LIST FREE
Send name and address with I id. stamp to cover
postage for informative new Price List of all our
TESTED LOW LOSS PARTS. They make respon.
sive sets.

BOWYER-LOWE CO., LTD., LETCHWORTH
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Have you a
Gramophone
-then why not use it
as a Loud Speaker

MANY wireless
enthusiasts have

overlooked the fact that
any good Gramophone
can be readily converted
into a first-class Loud
Speaker by the attach-
ment of a BROWN
Gramophone Wireless
Adaptor (in either of its
two types).

No alterations are
necessary, merely remove
the Sound box and fit the
Adaptor. A rubber con-
nection ensures that it
will fit practically every
type of Gramophone. i

You will be surprised at
the volume of mellow
tone that either of these
Adaptors can produce-
with, a good Gramophone
the results should '4 be
Practically indistinguish-
able rom a standard
BROWN Loud Speaker.

ei Prices 50
SOLD IN TWO TYPES:

Type HI.
120 ohms £4 : 7 : 6

2000 ohms £4 : 10: 0
4000 ohms £4 :12 : 0
112. (as illustrated)

120 ohms £2 : 0 : 0
2000 ohms £2 : 2 ::0
4000 ohms £2 : 4 : 0

From all Dealers

S. G. BROWN LIMITED
Victoria Road, N. Acton, W.3

Showrooms:
19 MORTIMER STREET, W. 1
15 MOORFIELDS, LIVERPOOL
67 HIGH ST:. SOUTH AMPTON

Wireless Apparatus

Gilbert Ad, 241r

D. X. Work
SIR,-We think some of the following

recent D.X. reception may be of great
interest to most of your readers. During
the last few months we have logged Aus-
tralia, 3 B Q, 3 B D and 5 B G; Chili,
9 T C; Porto Rica, 4 S A; New Zealand,
4 A G ; Mosul, G H H, G H B and Mi.
All these were on one valve only. On
two valves we logged : Australia, 2 D S
and 2 Y I; French China, H V A; Mexico,

A F, i N and 1 K; New Zealand, 4 A R.
The set is -home-made with straight cir-

cuit. Z 4 A R was heard on Sunday,
March i, calling CQG Z 4 A R, and
Z 4 A G was heard on the same morning
calling Mexico, t N. H VA is at Hanoi -
and transmits on a wavelength of go
metres C.W., using go watts.-F. C. and
T. A. STUDLEY (Harrow)..

"KDKA on a Crystal"
SIR,-There are two things that Mr.

Stafford might hive made clear : (i) How
did he know it was KDKA? He says
"apparently a speech was in progress," so
that there was no opportunity to hear the
call -sign given.

(2) What did he hear? As it was (by
inference) -clear enough to be understood,
he might have given some particulars
(Which could easily have been verified).-
W. P. (West Ealing).

2 L 0 and 2 Z Y
SIR ,-I notice that THERMION in his

notes states that he has difficulty in
separating 2 L 0 and 2 Z Y. I had the
same trouble until recently, when I fitted
a .0003 variable condenser, a broadcast
variometer and a No. 35 honeycomb coil
all in series and used reaction on the
No. 35. The reaction coil was a No. 75.

When tuning in to 2 L 0 I loosen the
coupling of the reaction, put the condenser
at go degrees, and tune on the variometer,
then advance the reaction.

To receive 2 Z Y or other stations I
couple the reaction tight against the
A.T.I. and decrease the capacity of the
condenser.-A. B. K. (Poplar).

The Super -set and Interference
SIR , -On several occasions recently

THERMION has made scathing references to
users of super -heterodyne' receivers in
relation to interference.

I hope you will not mind me telling
you that a correctly -designed and con-
structed " straight " super -heterodyne does

not re -radiate, and I have often used two
separate receivers at the same time in the
same room within six feet of each other
with no mutual interference.

A good super should not be used with
an outdoor aerial, for the simple .reason
that signal strength is not increased to
the same extent as interference. -5 C B
(London, S.E.).

Other Correspondence Summarised
T. W. R. (Staffs) thinks- that wireless

would lose a lot of its charm for amateurs
if only one -knob -sets were made.

G. E. G. (Chester) found that certain
noises which were troubling him in his set
were traceable to panel leakage, as he had
omitted to matt the latter.

E. R. B. (Staffs) frequently receives
K D K A on his one -valve set.

A CHALLENGE TO THE
POST OFFICE'

MR. R. M. FORD, the wireless amateur
who recently challenged the right of

the Postmaster -General to enforce the
licensing regulations, has now made an
application in the High Court for an in-
terim injunction to prevent the Postmaster -
General from paying over to the B.B.C.
a proportion of the licence fees collected.

The total amount paid over to the
British Broadcasting Co., Ltd., is about
J5oo,000, and it is claimed that the Post
Office has no right to collect the licence
dues from persons having receiving sets.

Mr. Justice Astbury, before whom the
application was made, stated that he would
not grant an injunction in the absence
of the B.B.C. and the Postmaster -General,
who were entitled to be heard. The
motion was ordered to stand over until
Friday, March 6.

TRADE NOTES
ACATALOGUE of Navy -pattern sec-

tional steel wireless masts has been
sent us by Hamilton May, Weybridge,
Surrey.

An illustrated folder describing the
Perfex aerial has been sent us by the
Wireless Apparatus, Ltd., 35, Panton
Street, Haymarket, S.W.t.

From Malone and Co., Leigh -on -Sea,
Essex, we have received a catalogue of
wireless sets and components.
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CHIEF EVENTS OF THE
WEEK

London
London
Bournemouth
Aberdeen

Birmingham
Bournemouth
Aberdeen
Glasgow
5 X X

London
Belfast

Birmingham
Bournemouth

London
Manchester
Aberdeen

London
Cardiff
Manchester
Glasgow

Cardiff

Newcastle

SUNDAY, March 15
3.0 Orchestral Programme.
9.0 Paderewski. S.B. to all Stations.
3.0 Band of the 1st Middlesex Regiment.
9.0 Parsifal Choral Selection.

MONDAY

7.30 Music and Drama.
730 Twenty-first Symphony Concert.
730 " Saint Patrick's Eve.'
7.30 Chamber Music Programme.
7.30 The Catterall Quartet.

TUESDAY
7.30 St. Patrick's Day:'
10.30 " New Prince's" Frivolities Cabaret.

WEDNESDAY
7.30 Mystery Programme.
8.0 Winter Gardens Night.

THURSDAY
7.35 Chamber Music.
839 The Halle Orchestra.
7.35 Popular Evening.

FRIDAY
1.30 Popular Concert.
7.30 Women's Night.
7.30 An Evening of -Variety.
7.30 Clan Campbell Night.

SATURDAY
7.30 Pre -War Reminiscences. (Relayed

to 5 X X.)
7.30 Popular Concert.

The Solution of the " Valve "
Cross -word Puzzle

0 7 3

This puzzle appeared in the preceding issue.

"A New Treatment for Damp Walls "
is described in the current issue of "The
Amateur Mechanic and Work " (3d.), and
will doubtless prove of interest to many
readers. Other articles and features in
this number are : "Modelling in Card-
board," "A Novel Form of Hall Table,"
"In the Metalworker's Shop : Deflection
of Tools," "Motor -cycle Practicalities,"
"A Simple Mounting for a Crystal Set,"
"Helpful Notes on Keeping the Wireless
Set in Good Condition," "The Crystal and
Indoor Aerial," "Notes by the Way,"
"Pip -lamps for Country Dwellers," "How
to Set Out a Horizontal Sundial,"
"Devices for Ornamenting Pastry," "Our
Small Car Page," "Fixing a Shelf on
Plugs," "Making Money by Inventing."
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e Living Artisqe

(Imam' Wireless

THERE'S an indescribable feeling of pride await -
ing every purchaser of a Eureka Transformer.

Considerable prestige,is attached to the use of a Trans-
former found in some of the best known Broadcast
Receivers. The knowledge that it is the instrument
selected-almost without exception-by the leading
technical men of the day for their most important
experiments is a continual safeguard of quality. And
the feeling that is bought principally by those whose
experience enables them to judge the merits, of a
Transformer has ever been a remarkable stimulus to its
popularity.
After all, there is a very real satisfaction in the know-
ledge that your Receiver, at any rate, is entirely free
from criticism in tonal purity because you have selected
the very best Transformer that money can buy or that
Science can build.
A Transformer, in fact, that can always be relied upon
to " re-create the living Artiste."

Portable Utilities Co., Ltd.,
Fisher Street, London, W.C.1.

Eureka 99/6
No. 2. ""

(ForSccond Stage)

ForTons

Gilbert Ad. 2421
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BROADCAST.
TELEPHONY

Non.-In the following list of transmission:
these abbreviations are observed: con. for
concert; let. for lecture; orch. for orchestral
concert; irr. for irregular; m. for metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to Greenwich

Mean Time.
London (2L0), 365 m. 1-2 p.m., con.; 3.13-

3.45 lee.; 4-5 p.m., con. ; 5.30-6.15 p.m.,
children; 6.4o p.m. talk; 7-7.30 p.m., time sig.,
news, talk ; 7.30-9.30 p.m., music; 9.30-10.0
p.m., time sig., news, talk; 10.0-10.30 p.m.,
music. Mon. and Wed. the Savoy Bands are
relayed until 11.0 p.m., and on Sat. until mid-
night. Sat. only, 4.5.30 p.m., con.

Aberdeen (2BD), 495 m. Belfast (2BE), 435
in. Birmingham (5I1'), 475 in. Bournemouth
(6BM), 385 in. Cardiff (5WA), 351 in. Glas-
gow (5SC), 420 tn. Manchester (2ZY), 375 in.
Newcastle (5N0), 400 in. Much the same as
l.ondon times.

Bradford (2LS), 310 in. Dundee (2DE), 331
u. Edinburgh (2EH), 328 in. Hull (6KH), 335
M. Leeds (2LS), 346 in. Liverpool (6LV), 315
m. Nottingham (5NG), 326 m. Plymouth
(SPIT), 335 m. Sheffield (6FL), 301 m. Stoke-
on.Trent (6ST). 306 m. Swansea (5SX), 481 m.

Chelmsford (high -power station), 1,600 in.
CONTINENT

T he times are according to the Continental
system; Jar example, 16.30 is 4.3o p.m., and

o8.00 is 8 a.m. (G.M.T.).

AUSTRIA.
Vienna (Radio Wien), 53o m. (1 kw.). Daily :

o8.00, markets (exc. Sun.); bo.00, con. ; 12.05,
time sig. ; 12.20, weather ; 14.30, Stock Ex.
(exc. Sun.) ; 15.0o, news, con. ; z5.1o, children
(Wed.) ; 17.00, lee. (Tues., Wed., Thurs., Sat.),
children (Mon., Fri.) ; 17.20, women (Tues.);
18.00, news, weather ; 19.00, time sig., con.,
news ; 21.00, dance (Wed., Sat.).

Graz (relay), 404 m. Testing.

BELGIUM.
Brussels, 265 m. (1 kw.). 17.00, orch.,

children (Wed. and Thurs.) ; dance (Tues. and
Sat.); oS.00, news ; 20.15, lee., con., news
(opera, Mon. and Wed.).

Haeren (BAV) (250 w.), 1,100 m. (250 w.).
13.00, 14.0o, 16.50, 18.50, weather.

CZECHO-SLOVAKIA.
Kbely (OKP), 1,160 in. (1 kw.). Weekdays :

09.00, 10.3o, 12.30, 16.00 and 17.00, con. (Wed.
and Sat.) ; 18.30, lec., news, weather, con. (time
sig., 19.00), daily ; moo, con. (San.).

Komarov (OKB), 1,180 m. (1 kw.). Week-
days : 13.00, Stock Ex., weather, news; 17.30,
con. (Thurs.); 09.00, con. (Sun.).

Strasnice 430 m. (t kw.). Testing.

DENMARK.
Copenhagen (Kjobenhavns Radiofoni station),

475 tn. (t kw.). 18.35, notices, lec., con.*
(Tues., Thurs., Sat.). * This con. is also re-
layed by the Aalborghus ship station on sio in.

Lyngby (OXE), 2,400 in. and 2,700 m.
Weekdays : 18.20, news, Stock Ex. (2,700 tn.);
20,00 and 21.00, news, weather, time sig.
(2,400 m.). Sundays : 15.00 and 20.00, news
(2,400 m.).

Ryvang, 1,190 m. Concert, 14.00 (Wed.),
15.00 (Sun.), 19.0o (Fri.), 19.30 (Tues.).

FRANCE.
Eiffel Tower, 2,600 m. (6 kw.). 06.40,

weather (exc. Sun.); 11.0o, markets (exc. Sun.

and Mon.); 11.15, time sig., weather; 14.45,
15.35, 16.3o,* Stock Ex. (exc. Sun. and Mon.);
18.00, con. (not daily); 18.45, Paris fashions
(in English)-temp-(Wed. and Sat.); 19.00,
weather ; 20.3o, con. relayed from PTT (Fri.);
22.10, weather (exc. Sun.). Frequent tests on
1,5oo m.

* On 1st and 15th of each month at 1645-
Radio=Paris (SFR), 1,78o in. (3-4 kw.). Sun-

days : 12.45, orch. ; 13.45, news; 16.45, con.;
20.30, news, &c. ; 21.00, dance music. Week-
days: 12.30, orch., Stock Ex., news; 16.30,
markets, Stock Ex., con. ; 17.45, Stock Ex.,
news, women ; 20.50, con. ; 21.00, time sig. ;
dance (Thurs.). Tests probable on 1,125 in.

L'Ecote Sup, des Postes et Telegraphes
(PTT), Paris, 450 in. (400 w.). 14.00, lec.
relayed from Sorbonne University (Thurs.);
15.00, outside relay (Sat., irr.); 15.45 and 17.00,
lee, relayed from Sorbonne (Wed.); 16.0o, out-
side relay (irr.); 20.0o, Eng. talk (Tues.);
20.30, lee. or con., almost daily, con. relayed by
F. L. (Fri.); 20.45, lee. (Sun.), organ recital
3rd Sun. each month ; 21.30, con. (Sun.).

" Le Petit Parisien," 345 m. (500 w.).
21.30, con. (Sun., Tues., Thurs.), dance (Sat.).

Lyon (Radio Sud-Est), 87 and 44o in. Test-
ing.

GERMANY.
Berlin (z), 505 m. (1 kw.). oS.00, sacrea

con. (Sun.); 09.00, markets, news, weather;
to.00, factory con. and tests; 10.30, educat.
hour (Sun.); 11.15, Stock Ex. ; 12.0o, time
sig., news, weather ; 13.15, Stock Ex. ; 14.00,
lee. (Sun.), markets ; 14.3o, children (Sun.,
Wed.); 15.00, Esperanto (Sat.); 15.3o, orch.,
French (Tues.) ; 17.30, lee., women; 18.00,
French (Mon.), lee. (Tues.) ; 18.30, lec., Engl.
(Thurs.), theatre news (Tues.); 19.3o,* con.,
weather, news, time sig. ; 21.3o, chess (Mon.),
dance until 23.0o (Thurs., Sat., Sun.). * If
opera relayed, at 18.3o.

Kiinigswusterhausen (LP), 2,450 in. (5 kw.)
(Continued on tage 460)

110

Aberdeen, Chelmsford,
Radio -Paris and Bourne-
mouth-received at Frank-
fort, Germany, on a Neutron
Crystal, without amplifiers.

Stocked by the Best Radio Dealers.
Packed in tin, with silver cats -
whisker. Insist on Neutron, in the
Black and Yellow tin. If unable
to obtain, send 1/6 with dealer's
name, and this won-
derful crystal will be
mailed "y return. 1/6

The Postcard, reproduced here, reads as follows:-
I bought one of your Crystals here on Saturday last, and

would like to tell you of my results. Frankfort o/M., one -and -
a -half miles off, on the L. Speaker, Radio -Paris and 5 X X
loud on one pair of 'phones, and still easily readable on five
pairs. Sunday morning I got the concert from Koenigstouster-
hausen on 2,800m., and after dinner 2-3 W.E. time, Radio -Paris.
Monday evening I tuned in Bournemouth, 5XX, R. -Paris,
some other stations, which I did not wait to identify, and finally
I got Aberdeen perfectly clear. I think for pure Crystal recep-
tion, without any amplification, this is nearly a record, the
distance being over 1,200 Km. 5 X X and R. -Paris I can tune
in while Frankfort is transmitting (with a wave -catcher). My
aerial is non plus ultra. With hearty congratulations on the
excellence of your fabric, I am,

(Signed) HENRY HERZ-MILLS.
Wilhelmstrasse, 20, Frankfort o/M.

An endorsement from German
Not only in this country, but also abroad, the fame of Neutron Crystals is spreading.
Already widely known here as the crystal that breaks records for "distance,"
Neutron is being widely used by the amateurs of Germany. France, Spain and the
British Colonies, who find it the most reliable, the most sensitive, and the Crustal

that gives greatest volume-and distance.

E431:1Ln
Concert Tested & Guaranteed Radio Crystal

Produced by NEUTRON, LTD.,
Sicilian House, London, W.C.1. Phone :

Museum 2677.

Sole distributors : V. ZEITLIN
& SONS, 144, Theobald's Road,
London, W.C.1. Phones: Museum 3795 & 6841.

Ord
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PHONES, 4,000 OHMS
Special Line ... ... ... 7/9
Aluminium ... ... ... ... 8/6

Variometers ... 2/6, 2/11, 3/6
Voltmeter ... ... ... ... 5/-
Combined Voltmeter and

TRANSFORMERS
Croix, 10/6 ; Igranic, 21/ -

Foth (NESPER Pattern) adjus-
table diaphragms ... ... 9/6

Ammeters ... ... ... 6/-
Voltmeters reading to 100 ... 10/6

Grid Leaks ... ...
Lissen Grid Leak ... ... ... 2/6

Dr. Nesper, latest type ... ... 12/6 AERIAL WIRE Phone Cords 1/6
TELEFUNKEN Lightweight

adjustable diaphragms ... 18/3 Ribbon Aerial, 100 ft. K Brand 2/3
7/22 Hard Copper ... ... 2/3

Flush Valve Sockets 4 for 6d.
Red & Black Spade Terminals each 2d.

LOUDSPEAKERS

Ultra ... ... ... ... 27/6
C.A.V. Tom -tit ... ... ... 30/-
Amplion Junior 27/6

5/26 ... ... 1/11
Electron Wire ... ... ... 1/8
Hekoo Phosfor Bronze 25%

better reception 110 ft. non-
corrosive ... ... ... ... 3/6

Phone Terminals, with nuts ... ld.
Terminals, with nuts ... ... ld.
Extra Large, with nuts ... ... lad.
Crystal Cups 2 for lad.
Crystal Cups, Improved ... lad.

I
I

... ... ...
Telefunken Jewel
Telefunken Pearl ... ... 32/6
Dr. Nesper ... ... ... ... 19/6

On 3 days' Trial. Money returned in full if dissatisfied.

CRYSTALS
Tung talite ... ... ... ... 1/6
Hertzite ... ... ... ... 1/-
Neutron ... ... ... ... 1/6

Shellac Varnish ... ... ... 9d.
Valve Legs, with nuts ... ... ld.
Valve Sockets, with nuts .,. ld.
Spade or Pin Terminals ... ld.

VALVES Special Lightning Switch ... 1/3 Switch Arms 7d.... ... ...
Studs, with nuts doz. 6d.

Dutch ... ... ... 3/11
Radio Force ... ... 4/3

,,,

a'-:.
Square Law Condenser

.0005, 6/6 ; .0003, 5/6
Stops 2 ld. Wander Plugs ... 4d.
Twin Flex yard 2d.

Marconi ... 11/-
Cossor ... .., 11/- .a.°t Fluxite, 8d. Outfits 7/6 Lead-in Wire ... 21d

Earth Wire 2d. IPhillips ... ... ... 6/11 >-
'¢' E-

RawlR wiping Outfits ... ... 3/6, 5/-
... ... ...

Adhesive Tape ... ... roll 3d.
Radio Micro .06 ... 10/6 rhelm4ord Coils Insulated Hooks each ld.
H.T. Batteries, 60 Volt ... ... 6/9
Pocket Batteries, doz. ... ... 4/6
Cases to take 14 Batteries ... 5/6

Sets Basket Coils 1/9 1/11
2/3 3/6

Mounts for same, each ... ... 10d.

Insulated Staples doz. 3d.
Panel Transfers sheet 42d.
Sleeving yd. 3d. Rheostat ... 1/10
Solder for Panels stick 3d.

I

NOT OPEN SUNDAY
Wave Traps

(Cut out unwanted Stations) 54/-
ORDERS OVER 2- CARRIAGE PAID.

11, Square Panel Wire, doz. 1/6
OLDHAM ACCUMULATORS, ALL SIZES I

TELEPHONE ) HENRY KENNETT ESTABLISHED

NORTH 2351 1 1 LIVERPOOL ROAD, ISLINGTON, N.9

18 6 1

ANOTHER INVENTION
A bright valve that will function at ALL POSITIONS. Made in
4 and 5 Volts. Try a " LUMOS " and be UP-TO-DATE.

BRITISH.

The Valve with a GAUZE ANODE. All unwanted heat escapes
THROUGH the gauze "plate " and so makes reception more

CONSISTENT and PURE in tone.

1 1 h.. each, post free.
Agents Wanted. Write for our exceptional terms.

INSTITUTE OF

PAT EN,T)EES (itio

'THE LUMOS RADIO VALVE Co.
64, Mill Hill Road, Acton,

London, W.3.
'Phone Chiswick 3018.

This Cabinet
Design FREE
The handsome cabinet illustrated
can be made from the full sized
Design Sheet of Hobbies. It
gives all parts and full in-
structions for making, with
suitable wood and its cost.
Any handyman can do it from the

free design given with

HOBBIES SPRING NUMBER
biiiA7(;;): J r ce 4a.

Your usual newsagent can supply, or you can
get one by sending stamps value 5d. direct to
HOBBIES, LTD. (DEPT. 76) DEREHAM, NORFOLK.

E.

ig Results for 7/6
and the reason why !
Perhaps you are inclined to be sceptical
about the performance of the " Brownie "
Wireless -25-30 miles from a B.B.C.
Station or 120 miles from Chelmsford,
clear -toned reception is assured. There-
fore we ask you to listen -in with the
" Brownie "-let your own ears prove
how thoroughly these claims are sub-
stantiated. Its undoubted success is in no
small measure due to the remarkable
sensitivity of the famous D.L.5 Crystal.
Get a " Brownie and enjoy broad-
casting to -day. All fittings
nickelled.

Loading Coil for Chelmsford 1/6.
Ebonite base

Two large pieces
of crystal and the
essential

Cal  at:lisaiiirt:d
carefully packed in

case ...
dust -proof - 2/.

Front most Dealers
or direct.

6
... 1/6.

The D.L.5 Crystal is now separately boxed.
If you already possess a receiver, get a
piece of D.L.5 Crystal and hear the dif-
ference it makes to your reception. Use
it for reflex circuits, too. Its natural
stability ensures increased volume and
purer tone.
THE J. W. B. WIRELESS CO.,
310a1312a. EUSTON RD.. N.W.1

(Facing Warren Street Tube Station.)
Telephone : Museum 3747.

31ED0
OEMS TALI

and
Pall madium" Cat whiskei
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The PAD that
relieves the pretsure
Without doubt, the " Kumfi " De Luxe
Ear Pad marks a new era in wireless.
Instead of the discomfort caused by pres-
sure from the hard surface of the head-
phones, we now have a soft, resilient,
velvety ear pad which relieves the pressure
and enables us to listen -in in comfort. The
services of the " Kumfi " Ear Pad do not
end there. It eliminates exterior noises,
absorbs all moisture, and, being antiseptic,
keeps the ear -pieces hygienic and clean.
The pad is self-adhesive, and only needs
pressing against the ear -piece of the head-
phone. It is equally simple to remove.

Xu3ce
EAR PAD
If your Wireless Dealer cannot supply, send 1/3
to the makers. The pads will be sent POST

FREE.
A. DE ST. DALMAS CO.,

E R
RAIFZ

q'1.

Ltd., LEICESTER

PATENT
APPLIED FOR,
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"BROADCAST TELEPHONY " (cont. from page 458)
Wolff's Buro. Press Service o6.00, 20.00.
2,900 M. (5 kw.) : 10.30, con. (Sun.), Esper-
anto lec. 3,150 m. : Telegraphen Union, 06.45-
18.45, news. 4,000 m. (to kw.) : News, o6.00-
20.00 (daily).

Bremen, 33o m. (z kw.). Relay from Ham-
burg.

Breslau, 418 m. (1% kw.). 10.15, Stock Ex.,
weather; sl.oe, factory con. (weekdays),
sacred con. (Sun.); 11.55 (Sun.), time sig.,
weather, Stock Ex. ; 14.0o, news (weekdays);
15.0o, children (Sun.); 16.00, orch., children
(Fri.) ; 16.45, con. (Sat.) ;I 17.00, shorthand
(Sat.); 18.00, Esperanto (Mon.), Engl. (ThUrs.),
lec. (other days) ; 19.00, con., weather, time
sig. ; news ; 20.30, dance (Sun.) ; 21.15 (Mon.).

Cassel, z88 m. (IN kW.). Relay from
Frankfort.

Dresden, 280 m. (1% kw.). Relay from
Leipzig.

Frankfort.on-Main, 470 m. (112 kw.). 07.30,
sacred con. (Sun.); to. to, .Stock Ex. ; to.55,
time sig., news ; 15.00, children (Sun.), Stock
Ex. (weekdays); 15.3o, con., women ; 16.00,
con. (Sun.) ; 17.00, markets, lec., children
(Wed.); 18.00, lec. (daily), shorthand (Wed.),
Esperanto (Fri.); 18.30, educat. hour ; 19.00,
lec., Engl. (Mon.) ; 19.30, con. (daily), jazz
band (Fri.); 20.30, time sig., weather, news ;
21.00, dance or late con. (not daily).

Hamburg, 395 m. (1% kw.). Sunday : 07.55,
time sig., weather, news, lec., women ; to.00,
sacred con., chess; 12.00, con., lec.; 16.0o,
children ; 17.00, con. ; ,18.00, Engl. cony. ; 19.00,'
sport, weather, news, con. or opera ; 21.00 on-
wards, as 'weekdays. Weekdays : 06.25, time
sig., news ; 07.30, theatre news ; 11.55, time
sig. ; 12.20, Engl. (Wed.); 14.00, political news,
markets ; 15.00, women ; 15.30, lec., Esperanto ;
16.05, orch., 17.0o, con., lec. ; 18.25, lec.,
Engl. cony. (Tues. and Fri.), Spanish (Mon.
and Thur.); 19.00, weather, con. or opera ;
21.00, weather, markets, news ; 21.50, news (in
English), dance (not daily). Will shortly be
increased to 5 kw.

Hanover, 296 m. (112 kw.). Relay from
Hamburg. Also own con., 16.00.

Konigsberg, 463 m. (s kw.). o8.00, sacred
con. (Sun.); 10.15, markets ; 11.55,time sig.,
weather; 13.15 and 15.00, markets; 15.30,
children (Tues., Wed., Sat.), orch. ; 18.30, lee.,
Esperanto (Thurs., Sat.) ; 19.00, con. or opera;
20.00, orch., lec., Feather, news, dance (Thurs.,
Sun.).

Leipzig, 454 m. (700 w.). 07.30, sacred con.
(Sun.); to.00, educat. hour (Sun.); 11.00,
markets, orch., time sig. ; 15.00, markets;
15.30, orch., children (Wed.); 16.30, lec.
(Tues.); 17.30, lec. (rues.), experimenters (Wed.
and Sat.); 18.0o, lec. ; 19.00, lec. (irr.) ; 19.15,
con. or opera, weather, news ; 21.00, con. (not
daily). Will shortly be increased to 5 kw.

Munich, 485 m. (1 kw.). 10.30, lec., con. ;
13.00, news, weather, time sig., snow forecast;
14.00, con., lec. (Sun.); 15.3o, orch. (16.00
Sun.), children (Wed.); 17.00, agric. talk
(Mon.), con. ; 18.0o, lec., Engl. (Mon. and Fri.),
Italian (rues.), Russian (Sat.), Esperanto
(Thurs.); 19.30, con. ; 20.30, news, weather,
time sig. ; 21.00, late con. (Sun.), lec. (Tues.),
dance (Sat.).

Munster, 410 m. (IX kw.). moo, sacred
con., news (Sun.) ; 11.30, news (other days);
11.55, time sig. ; 14.30, markets; 15.30,
children (Sun.), lec. (weekdays) ; 18.40, weather,
lee., time sig. ; 19.20, women, con. or opera,
news, dance (Sat.); 21.00, English, Spanish or
Esperanto, news, dance (Sat.).

Nuremberg, 340 m. (800 w.). Relay from
Munich.

Stuttgart, 443 In. (t kw.). 06.30, time sig.,
weather (weekdays); 10.30, con.' (Sun.); 15.00,
time sig., con., news (Sun.), children (Sat.);
16.45, children (Wed.) ; 18.30, lee. (weekdays);
19.00, con. (daily); 20.15, time sig. ; 22.00,
weather, news, dance (Sun.).
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FINLAND.
Haelsiukki, 400 m. (temporary w.I.). Testing

daily.

HOLLAND.
Amsterdam (PUFF), 2,125 M. (x kw.).

Daily : 07.55-16.10 (exc. Mon. and Sat., when
to.to=m10), news, Stock Ex. (PX9), 1,070 M.
(400 w.) : con., 20:40 '(Mon.). (PA5), 1,050 m.
19.4o, con. (Wed.).

Hilversum (HDO), 1,090 m. (212 kw.).
17.40, children (Mon.); 59.40, lee. (Fri.) ; 19.40,
con. (Sun.), relay of Mendelberg orch. (Thurs.);
con. (Sun.); 19.55, Radio talk (Wed.); 21.40,
lec. (Sun.).

Bloemendaal, about 345 M. 09.40 and 16.40,
sacred service (Sun.).

ITALY.
Rome (IRO), 425 m. (3 kw.). Weekdays :

16.0o, orch., Stock Ex. ; 19.3o, time sig., news,
COM ; 20.15, news, Stock Ex., con. ; 21.10,
dance, weather. Sundays : 09.30, sacred con.;
15.45, children, Stock Ex. ; 16,15, orch ; 16.45,
jazz band, con., dance.

Milan, 65o m. (temp. W.L.I. Testing shortly.

JUGO-SLAVIA.
Belgrade, 1,650 m. (2 kw.). 17.30, con.,

news, weather (Tues., Thurs., Sat.), weather,
news only (Mon., Wed., Fri.).

NORWAY.
Oslo, 320 nt. (500 w.). Testing, daily, about

19.30.
POLAND.

Warsaw (Radiopol), 390 m. 17.00, tests.

RUSSIA.
Moscow (Central Wireless Station), 1,450 m

Sundays : 12.45, lec. ; 15.30, news and con.
Weekdays : 13.0o, markets ; 15.30, news or con.

(Sokolniki Station), 1,010 m. Sundays : 14.30,
con. ; 17.00, lec. and con. (Tues, Thurs., Fri.).

(Trades Union Council Station), 450 m. 17.00,
con. (Mon., Wed.).

SPAIN.
Madrid (Radio-Iberica) (3 kw.), 392 10. 22.00,

weather, Stock Ex., time sig., con., news.
Barcelona (EMI), 325 m. 18.0o, lec., Stock

Ex. markets, con. or relay of opera ; 20.30,
news and con.

Seville (EAJ5), 35o m. 18.30, lec., con.,
news.

SWEDEN.
Stockholm (SASA), 430 m. (500 w.). Sun-

days: 09.55, sacred service ; 16.0o, children;
sacred service ; 19.00, con., news, weather.
Weekdays : 11.30, weather, Stock Ex., time
sig. ; 18.00, lee. (irr.) ; 19.0o, con., lee., news,
weather.

Gothenburg (SASB), 290 01. (5oo w.), also
700 M. to.00, fishery reports (700 m.); 11.55,
time sig.; 19.0o,* programme s.b. from Stock-
holm.

Malmoe (SASC), 270, m. t Imo, weather ;
19.00,* programme s.b. from Stockholm.

Boden (SASE), 2,50o m. 18.00, con. (Tues.,
Fri., Sun.)-temp.

* Local programmes are also broadcast at
times,

Sundsvall (SASD), 68o m. (500 w.). Testing
shortly.

SWITZERLAND.
Geneva (HEit), 1,100 m. (500 w.). 13.15,

lee. No Sun. transmissions.
Lausanne (HB2), 85o m. (500 07.05,

weather ; 12.30, weather, markets, time sig.,
news; 16:oo, children (Wed.); 17.55, weather,
news ; 20.15, con. (exc. Wed.), dance (Thurs.
and Sat.).

Zurich (Htingg), 515 m. (5oo w.). moo,
weather ; 11.55, time sig., weather, news, Stock
Ex. ; 15.00, .ebn. (exc. Sun.); 17.15, children
(Mon., Wed., Thurs., Sat.); x8.00, weather,
news (exc. Sun.); 19.15, lec., con., dance (Fri.);
20.45, news.
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"UNIVERSAL
WAVE TRAP

and

How to Make It
(By Nautacore)

19

THE BEST YET
(As supplied to the War Office)

See The

Weekly Telegraph
NOW ON SALE

'07 VALVES for 13/3
Equal in performance to any 'o6 or '07 obtainable.
Send for the concert -tested PLIOTRON S. S. post

free with makers' instructions for use.
24 Hours' Approval upon receipt of cash order.

Max. con. '07, fir, volts 2'3, anode 40-80.
English " R " Naives, fil, volts 4'5, anode 45 -coo, 8/6.

Concert tested, post free, 24 hours' approval.
Responsibility for all postal damage accepted if

damaged valve is returned within 24 hours of receipt.
ANELOY PRODUCTS (Dept. A. 251,

Eton Works, Upland Road, London, S.E.22

-PARIS AND OTHER STATIONS
Clearlyheard on Loud Speaker Nr. London, using the
"MIRACLE" MASTER 2 Valve,.et 53 12 6 plus

RoyalVes. 1, 2, 3, & 4 Valves.
Trade supplied. Send stamp for particulars.

WORLD'S WIRELESS STORES, WALLINGTON

VEEP/IONE Rf-11/011Nd
04,000 ohms. Gmo contend. All makes 11/, except

Mown -A " 61. and Sullivan. Wax filled, 10/. er
pair. Ex army convert d to high resistance 2/6
rach earpiece. Rs magnetisint A% per earpiece.

Postage extra 62 perlpair. Write for prospectus&
JOHN W. MILLER, 68 Farringdon St., E.C.4 11

r- (Sad and and Floors). Phone:' CENTRAL 1050 Saw

4d. A DAY WILL BUY AN "AR -JA."
If you want to buy a guaranteed receiver by easy payments it will paY
you to send for ou - illus. cat. and terms. Our range overs Crystal Sets
to multi -valve abinet sets. Cash prices :- t rystal valve
£3, v lye S4 Vas, 3 valve £9, 4 valve ,S14, 3 v lye cabinet

p a22. 4 V Iv ditto, Z27. Satislaction assured.
B. C JONES, 7.5. HARCWYNE STREET. STOOK+eaLL. S.W.9

pages of illustratIons. Lowest priei
London for highest grade RuclioApperatin

end 3d. at once Urge illustrated power.
scribing Unit System intereliangealA,
nettes and Pilot Receivers, sent um

PETO-SCOTT CO., LTD.
Head Office : 77, Oily Re..

J tenches.
London -62i High Holborn, W.C.J.
Walthamatow-230, Wood Street,
Liverpool -4, Manchester Street.
Cardiff -04, Queen Street-
Plymouth-Near Demy's Clock.

eto-Scott's
Catalogue2432
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Cothaive
Bell -mouth Trum-
pet of polished oak
or mahogany.
Artistic in appear-
ance and the best
possible radiator of
Sound, the " insu-
lated" wood horn
possesses especial
merit.

Name - plate with
Type and serial
numbers thereon,
by which the
" HOUSE OF
GRAHAM," uncon-
ditionally guaran-
tees complete
satisfaction to any
possessor of an
AMPLION.

Super Loud Speaker
Unit incorporating
the " floating" dia-
phragm. The unit
is " insulated" and
detachable from the
sound conduit.

Making

the

hm3ttur Wireless

Sound Conduit pro-
vided with rubber
bush to receive
unit as well as con-
nector at junction
of conduit and horn,
to ensure freedom
from objectionable
resonance.

The contour of the
Sound Conduit
affords a duct of
considerable length,
compared with the
overall dimensions
of the instrument,
and the sweeping
curve allows an un-
obstructed path for
the sound waves.

The Conduit is
hinged to the
weighted electro-
plated Base, ensur-
ing stability and
allowing the horn
to be tilted to suit
the acoustics of
any apartment.

gMPLIoN
The Loud Speaker Supreme

Obtainable from AMPLION STOCKISTS and Wireless
Dealers everywhere.

Illustrated Folder post free from the Patentees and Manufacturers:

ALFRED GRAHAM & CO.
(E. A. GRAHAM)

ST. ANDREW'S WORKS,
CROFTON PARK, LONDON, S.E.4.

Demonstrations gladly given during broadcasting hours at

West End Showrooms: - - 25-6, Savile Row,
Suburban Showrooms: 79-82, High St., Clapham, SAVA
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Aerial 7'22 100 feet
Copper Tape, 100 feet .

Basket Holder and Plug
Do. best quality, and Plug
Do. Spoke and Plug .......

Bretwood Valve Holder
Bretwood Variable Grid Leak
Bretwood Anode Resistance .....
Watmel Variable Grid Leak
Watmel Anode Resistance .
Coil Stands, 2 -way
Coil Stands, 3 -way

Do. ex. handles, nickel, 2 -way......
Do. ex. handles, nickel, 3 -way .
Do. geared, 2 -way
Do. Cam Vernier, 2 -way ..   ..

Coil Plugs, Ebonite
Do. Wedge shape
Do. Edison Bell
Do. Fibre Winding Arms
Do. with Clips

-HULLO EVERYBODY!!
NOTE NEW REDUCED PRICES on post orders. ALL ORDERS over 50/- will be sent post free U.K. only. Foreign
orders must include postage as shown on each article, and in the case of goods marked post free in U.K. only, must have

extra cash for post and packing abroad.
H.T. BATTERIES HEADPHONES2'- By post 2,6

2/- By post 2,6
10d. By post 1 '-
11 -By post 1 3
9d. By post 1 -

1 '9 By post 1 9
3 - By post 3,-
3 - By post 3 /-
2 /6 By post 2/6
3, 6 By post 3/6
216 By post 2/9
3/6 By post 4/-
3'3 By post 3/8
4 0 By post 5/-
5 3 By post 5/6
3 9 By post 4I -
8d. By posh 10d.

10d. By post 1 /-
1 By post I '2
9d. By post 1,-
9d. By nest 1 -

DUBILIER FIXED Condensers.
.001, 2, 3, 4, 5, 6 . each 3 - By post 3 --

.0001, 2, 3, 4, 5 .... . .................. each 2 6 By post 2 6

.0003 and Grid Leak 5 - By pest 5 -
2 Meg. Grid Leak . 2 6 By past 2 6
Anode Resistance on Stand .... . ... 5 /6 By post 5 6

(50,000, 70,000, 100,000 ohms.)
BURNDEPT Detector .......... ...... ... 4 ,- By post 4 3

Do. Dual Rheostats ......... 7,6 By post 7 6
Enclosed Detectors 1(- By post 1 3

Do. large size ........ . .. ... 1 6 By pest 1 9

(Nickel, Ebonite or Brass Fittings)
Micrometer adjusted 1.9 By post 2 2
Fixed Con., Ebonite base, .001 to .0005, ea.10d. By post 1 2

.002, to .006 each 1 - By post 1 3
.01 and .02 each 1,9 By post 1 11

EDISON BELL, 001 to .0005 ... . each 1 /3 By post 1 5
Do. Do. .002 to .006 ...... each 2/- By post 2 2

.0003, and Grid Leak 2 i6 By post 2 8
Twin Flex .. 12 yds., 1;'6 By post 1 9

Do. Red and Black . . 12 yds., 1,8 By post 1 10
Do. Miniature Silk . ... 12 yds., 1,- By post 1 6

By post 1 6

Lead-in, Heavy By post 1 10
Rheostat C. & S. ' By post 1 3

Rheostat and Dial ..................... 1/11 By post 2 3
Ormond 1/9 By post 1;11
Finston. with Dial . 1/9 By post 2 -
Crown Rheostats (D., E., or R.) - 2/2 By post 2 6
L.E.S. Micro Control (D., E., or W.-- 3,6 By post 3 6
Switch arms (1 -hole fixing) ........ 9d. By post 1 -
Nickel arms (1 -hole fixing) 1'- By post 1 3
Panel Switch D.P.D.T. 1 / - By post 1 3

S.P.D.T. (both nickel) ...... 101d. By post 1 1

Bus Bar 1 16 sq., 12 ft. .... . -........ 8d. By pest 1 -
Terminals, 'Phone . doz. 1/- By post 1 3

W.O. or Pillar ......... doz. 1'- By post 1 3
above, Nickel............ doz. 1 /8 By post 2 -

Studs, Nuts and Washers ............doz. 9d. Post free U.K.
Flush Panel Sockets .....................doz. 1 3 Post free U.K.
Spade Screw Terminals . doz. 1,- Post free U.K.
Pin Screw Terminals . doz. 1 '- Post free U.K.
Shorting Plug and socket ............ 6d. Post free U.K.
McMichael's H.F. Transformers300, 600 101- By post 10 /-

1,100'3,000 10/- By post 10/-
100,000 ohm.Res.,2 /6 By post 2/6

, Dual Rheostat 7/6 By post 7/6
(For D.E. or R. Valves.)

ENERGO H.F. Transformers. No. 1150 /4503 ,'6By pest 3/8
,. No. 2 250 790 3/11 By post 4/-

PP /1  No. 3 450 1,200, 4 /3 By post 4 /5
 No. 4 900 2,000, 4 /6 By post 4 /8
 No. 5 1,600 3,000, 4/9 By pest 5 /-

L.F. Transformers.... .. . . 15 /- By post 15/ -
UTILITY S'tchs Stkd. 2 pole c/o Knob type.4/- By post 4/2

2 pole c/o Lever type, 5/- By post 5 /3
4 Pole c/o Knob type 6/- By post 6/2
4 pole c/o Lever type, 7/6 By post 7 /6

FRENCH  A" Valves 5 /9 By post 6 /3
DUTCH Detectors 4;9 By post 5/3
Dutch .06 (1.8 to 2 v.) . 11 ,/- By post 11 /6

Valves, Purchaser's risk on post.
Variometers, good value .. 1 9 By post 2/3
Do. Ebonite, with dial . .... 3/11 By post 4/6
Do. similar to Igranic ..................... 6'11 By post 7/8
Do. Edison Bell 10,- By post 10/ -
Do. Igranic 10/- By post 10/ -
Ebonite Valve Holders .................. 1 h By post 1 /3
Do. Legless Valve Holders . . 1 /- By post 1'3
Murray Anti -cap Holders . 1 /3 By post 1 3
Barrie Anti -cap Holders . .. . 1 3 By post 1 3

B.B.C. 60 vpoolstt ..

B.B.C., 36 volt .....
By post 6/6

Best made, 60 volt ...
By post 7 /II

Ever -Ready, 66 volt
Post free

Ever -Ready, 104 volt
Post free

Ever -Ready, 36 volt
Post free

8/11

5/6

6/11

13/6

22/6

7/ -

QUALITY (Goswell)
RADIO COILS

Far more efficient than
honeycomb or any other
type of coil. Exceedingly
strong and rigid, mounted
on standard ebonite plugs.
Brown finish, no wax or
shellac used. MOUNTED.

25 ... 1/6
35 ... 1 /9
50 ... 2/0
75 ... 2/3

100 ... 2/9
150 3/0
175 ... 3/6
200 . . 3/9 Post 3d. Coil

GOSWELL QUALITY
Valve Leos, Set 4 .... 1/3
Valve Holder . 1/9
2 -way Cam Vernier.. 9 /-
3 -way Cam Vernier.. 12/6
3 -way Ordinary ...... 7/6

2 -way Panel ... ....... 5
Basket Holders . 1 4

H.T.C. Valve Holders.
Under panel 1

Over panel . 1 9
Now Stocked.

THORPE K 4
5 -pin Valve

For Unidyne Circuit

Post free ...... 17/6
5 -pin holder 1/3

VALVES
Myers Universal . . 11 /-
French " R " 7/6
Dutch Detector ..... 5/6
Durch " R " ........... 5/11
Metal .06 . 13 /II
Radio Micro .06 13/11
Marconi, Ediswan, B.T.H.,
Cossor, Mullard, etc.

BRITISH VALVES.
All bright emitters.

1 1 /.
D.E.R. all m akes 18/-
06, all makes 21 /-

Power Valves ... 22'6 to 30/ -
AS PER MAKERS' LISTS.
Valves posted buyer's risk.

WATES
MICROSTAT
New Improved

Model 9 /9
Post Free 1.. /

Reduced prices.
British B.T.H. . 20 /-
Brandes' Matched

Tone
General Radio
Brown's F Type . . . 20; -
Sterling's 22,'6

All 4,000 ohms.
Highest quality finish.

Post free U.K.

TELEFUNKEN
Adjustable. 4,000 ohms,
only genuine when hearing
No. EH 333 on each earpiece.
These 'phones are lighter
than a feather, and simply
wonderful for reception.
Post price U.K. 17'11 pair.

£50 REWARD
given if the

DR. NESPER
PHONES SOLD HERE ARE
NOT GENUINE. BEWARE
OF FRAUDULENT IMITA-
TIONS

(Injunctions obtained)
Adjustable diaphragm, de-

tachable receivers, double
leather -covered head -spring
long flexible cords, nickel
plated parts. Very com-
fortable fitting to the bead.
Per 2/ l 1Post 3d.pair pair.

POLAR
Variable Condensers

.001 10/6

.003, .0005, .00925 18!6
Micrometer 5/6
2 -way cam vernier 6 -

Post free U.K.

STERLING
Square Law, with Vernier.

30,'6001

.00025 . 23'6
Post Free U.K.

IGRANIC COILS
25 5 - 35 ... 5 /- 50 ... 5/2 75 ... 5/6

100 7 - 150 ... 7/10 200 ... 8/8 250 9/-
300 9 5 400 ... 10/3 500 .. 10/6
Plain Rheostat

30 ohms ..................
Potentiometer standard .......................................
Unitune Aperiodic Fixed Coupler-

Minor 80 140 metres
Major 300 600 metres .

Variometer, with dial
Post free U.K.

4/6
7/-
71-

7/6
9 /-

10/-

6 " WONDER " I " RE-ECHO "
Aerial Wire, 49 strands Crystal Set. Sloping cabinet.
Special alloy Phosphor Fitting for Chelmsford.
Bronze, for frame, indoor, Splendid results. 17,-, in -
or outdoor. Non -corroding. eluding aerial wire, lead-in
110 feet . 3;3 nd insulators.

By post 3.8. Post free U.K.

" LISSEN "
Lissen Minor . ...... 3 /6
Lissenstat 7/6
Lissen Universal . 10/6
Push and Pull ......... 2,'9

Series Parallel ......... 3/9
Var. Grid Leak ......... 2/6
Anode Resistance ...... 2i6

See Transformers.

LISSEN COILS

60 . .

75 ...................
100 ..
150
200

Post free U.K.

4/10
5 -
5//4
5/4
6/9
7/-
8 /5

MIC-MET 6 f_
DETECTOR......

Post free U.K.

" BROWNIE "
TELEPHONE DISTRIBU-
TION BLOCKS. Table Pat-
tern, takes 4 pairs of 'phones
3 6.

L.F. TRANSFORMERS
Eureka Concert Grand . . ....
Eureka Second Stage
Igranic Shrouded New Model . .

Powquip, see illustrations.
Lissen T1, for 1st stage . ...........................
Lissen T2, for 2nd stage or 3rd stage . . .

Lissen T3, Popular Model .
Formo Shrouded
Formo Open Type . .

Portland, Highly Recommended .
Wales Supra
General Radio 83 .

Super Success (black) .

" Royal" Transformer
Raymond " 1st stage 5-1

Raymond 2nd stage 3-1

30/
22/6
21/-

30/-
25/-
16/6
18/-
12/6
12/6
12/6
15/-
21/-
20/-
12 /6
12 6

ACCUMULATORS
FOR CALLERS ONLY

at present.

Rheostat, Bretwood
with Dial, Valve -holder
extra value, 19

2.6

L., do

Manchester
" Powquip"-Ormond

5 6 14 6

Shrouded Standard
" Powquip," " Powquip,"

14/6

"RI"
NEW

MODEL
IN SEALED

BOX
Don't Buy Otherwise.

Post 25/. Free

FERRANTI L.F.
BETTER THAN

THE BEST

17/6
IMPORTANT

NOTICE
TRADE COUNTER OPEN
will oblige you with any
lines in stock, less 20 per cent.
on proprietary articles.
NO POST ORDERS TRADE.

EBONITE PANELS
3 -16th in.

6 x6 . 1;8 10x 8 ... 36
7 x5 ... 1/8 12x 9  5,-
8 x 6 .. 2/6 12x12 ... 5,9
9 x 6 .. 2/9 14 x 10 .. 5/9
PANELS DRILLED FREE
WITH ORDERS OVER 20/ -

Please sehd diagram.
PANELS DRILLED AND
ENGRAVED FREE WITH
ORDERS OVER £5. West
End stockist of Edison Bell,
Igranic, Goswell (quality),
Polar. Jackson Bros. (I.B.),
Marconi, Cossor, Mullard,
Ediswan Valves, Sterling,
B.T.H., McMichael's, Lissen,
Dubilier, T.C.B., Shipton
parts.

RIGHT OPPOSITE
a-7

DALY'S
,-=

GALLERY DOOR
Fiffilimmiliniiim/1111111/11111ntriliniv
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HULLO EVERYBODY!!--
REVOLUTION

IN VARIABLE CONDENSERS
SQUARE LAW LOW - LOSS

(SQUARE LO LOSS)
with N ERNIER

NOTE
LO -LOSS
BUSHES

SQUARE LAW
WITH VERNIER

Including Knob and Dial
(Ebonite Endslc extra).

TRADE SUPPLIED.

The only Con-
denser with the
Low -Loss Bushes.

Electrical losses
reduced to a

minimum.

Full capacity as
rated.

Exceptional Low
Capacity.

The Condenser
for short wave-

lengths.

HEADPHONES
ERICSSON E. V.
CONTINENTAL

Your favourite 'phones.
Entirely NEW MODEL.
Most beautifully
finished, exquisite tone.
Ridiculous Price per

pair (4000 ohms).

13/11
POST FREE

POST FREE.
Climax Earth Tube 5 /-
Service Detector 28
2-v. 40 Accumula-

tor 8,11

R.I. DETECTOR
All orders in rota-

tion 6
Why buy a Con-I

denser wit hour
Vernier when one
WITH costs no

more.

'001 : : 8/9
'0005 : : 7 9
.0003 : : //-

Post 6d. set.

RAYMOND VARIABLE CONDENSERS
SQUARE LAW.

One -hole fixing. EBONITE Bushes.
Aluminium ends. Highly recommended.
WITH VERNIER WITHOUT VERNIER
*001 - - - 8,9 '001 - - - 7 7
0005 - - - 7/9 '0005 - - - 5r9
'0003 - - - 7/- '0003 - 5'3

Prices include Knob and Dial.
Post 6d. Set. Ebonite ends 11- extra. Ebonite ends 11- extra.

DE LUXE ORDI .*ARY
Complete with Knob and Dial.
'001 aluminium ends - - 6/11
'0005 t, , , - -.' 5/6
0003 " " - - 4/11
'0002 - - 4/6

POST 3d. Set.

TWIN CONDENSERS
Equal parts of '0005, 1003, and
10025. With Knob and Dial.

Ebonite Ends.
1005 ebonite ends - - - 78,11
'0003 - - - 12/6
10025 - - 12/6

LONDON'S LARGEST Stockist ofJACKSON El O .'
J.B. Variable Condensers. Complete with Knob and Dial,

SQUARE LAW STANDARD
001 - - - - 9 6 '001 - - - - 8/6
'0005 - - - - 8i- 1005 - - - - 7/-
1003 - - - 6/9 '0003 - - - - 5/9
1002 - - - - 5;'6 1)002 - - - - 5/.
Other sizes as advertised by "J.B." Post 4d.

REACTONE COILS
Set of 5
I for Chelmsford 1, 9

DULCEVOX LOUD
SPEAKER 4 z /-

TELEFUNKEN
TYPE

HEADPHONES
so near to originals only
an expert can tell the
difference (except not
adjustable) 10 9 pair

FORMO PORTABLE
AERIAL COMPLETE

with insulators hooks,
etc.. 7/6

Eliminates static.

N & K
GENUINE LATEST
MODEL, 4000 ohms.

1 5/1 1

FEW OLD MODELS

1 2 /11
POST 6d. PAIR U.K.

GENUINE

6 BRUNET'
L.F. Transformers.
3-1, Primary 5000,

Secondary 15,000
5-1, Primary 5000,

Secondary 25,000

13/6
each.

Warning ! Note name RAYMOND on windows. You will not be able to buy these
goods otherwise. Nearest Tube, Leicester Square. This address is at the back of
Daly's Theatre. Open weekdays 9 to 8. Saturdays 9 to 8.45. Sundays 10 to 1,

3 COLUMNS for CALLERS ONLY
ALL POST ORDERS FROM OTHER COLUMNS

Insulated Hooks 2 for... 11d
Egg Insulators 4 for ... 3d.
Insulated Staples, 5 a ld.
Battery Links, 4 for ... 2Id-
6 ft. 'Phone Cords 1 1 31 /6
Sleeving ........... yd. 3d.
Empire Tape ... 12 yds. 6d.
Red and Black flex 12 yds. 1 6
Wander Plugs ... ....... lid
Tape Aerial 100 ft. ... 1 /10
7:22 hard drawn, 100 ft 1/10
1;16 Bus Bar hank ... 6d.
Lead-in tubes ............ 6d.
Ormond Rheostat 1 /8
C. & S., Good value...... 1
Raymond, with dial ... 1 /11
Twin silk flex 6 yds. ... 6d
Baby 2 -way coil stand 1 /9
do. 3 -way coil stand 3/8
2 -way ex -handles nickel 2/9
3 -way ex -handles, nickel 4 /6
H.F. Transformer, B.B.C. 2 /6
Ditto, Chelmsford ...... 2 /9
D.P.D.T Panel switch 11-
S.P.D.T. Panel switch 101d
D.P.D.T. China base ... 1 /2
S.P.D.T. China base ...
On & off switch 1 /
Legless valve holder 1 /
Solid rod valve holder 1 /3
H.T.C. both types.
Basket holders ......7d., 81 d,
Also at 10d., lid., I
Spike holders . 7d. Od.
Knobs, 2 BA. . 2d.
Brass coil former} ...... 2/3
4S batteries 4d., 41d., 5d.
Dutch detectors . 4 /3
Fame detectors . 4 /9
Dutch " R " valves 4/9
Phillips " R " 6/11
French " R "
Radio Micro .06 . 10 /11
" Metal " .06 ............ 10/6
Dr. Nesper phones ... 11 /9
Ericsson E.V. 'phones 10 /11
Telefunken Type ...... 8/11
N. & K. Pattern 7/11
Glazite
Breast drills ............ 4 /9
Set of drills 1 /2
Screw drivers.....3d.
Spanners (5) 41d.

7 waxed coils
5 waxless coils 1 ,4
Whiskers .........Id., 2d., 3d.
Set of 4 2d.
Copper foil ...............ft. 21d
Mansbridge 1 mfd. 3 /3
Ditto 2 mfd. 3/9
Ditto .25 .

Copper earth tube .. 3;'6

BRUNET
New Model " TYPE D."
Hygienic Horn Headbands.
Nickel -plated Stirrup. Black
and White Cord. Each re-
ceiver stamped with trade
mark. 4000 ohms. Per pair

16;'6

TERMINALS
(Complete)

W.O., Pillar, 'Phone, brass,
Id. each ; nickel, It each ;
stop and valve Pins, 1d.;
nuts, various, 6 a ld.
Valve Sockets . Id., 1/d.
Flush panel do..........Id.
Spade Tags .. 6 a Id.
Do. Terminals ...2 for
Do. Pins ............2 for 11d.

Screws and nuts . . 2 a Id.
Switch arms . . 7d.
Nickel arms . 10"d.
Studs, complete .........laid.
'Phone connectors ... Id.
2 B.A. Rod ft. 2' d'
4 B.A. Cod ft. 2d.
Valve windows ... 4d.
Washers .. . . ... 12 a Id.
Shorting plug and socket 31d.
Shellac . 5d.
Ormond (Neutrodyne) 2/-
Colvern 3/6

Vernier (Colvern) 2 /6

SPECIAL !
60 v.H.T. Batteries,4 5111,

64/

CRYSTAL SETS
5/11, 6/11, 7/11, 8/11'

up to 30/-.

H T. BATTERIES
B.B.C. 60 v. 8/11
B.B.C. 36 v. 5/6
Eveready 66 v.. 13/6
Eveready 108 v. ...... 22/6
Eveready 36 v. 8/ -
Do. 4.5. . . ........ 616 dozen

SHAW'S HERTZITE
with J. J. Shaw facsimile
signature. None genuine
without. In sealed box.

Callers 8d.

D.C.C. WIRE
per, lb. Reel.

22 g. 10d.
24 g. lid.
26 g. 1/-
28v 1,2
16 D.C.C. 2/61b

SET OF 5 COILS
Extra air spaced

1 in. thick 1 '8
Duplex Waxlass, wavelengths
marked No. 25, 35, 50, 75, 100

CHELMSFORD with
above specification

101d., lid., 1/ -

CRITERION COILS
Set of 5 8, 11

25, 35, 50, 75, 100.
Every turn and layer air
spaced, perfect for reaction,
low self -capacity, mounted

on plug.
Also sold separately.

WARNING !
Buy Shaw's Hertzite, only in
sealed box, bearing facsimile
signature of J. I. Shaw.

Not genuine otherwise.

ACCUMULATORS
2 v. 40 amps. 9 '6
4 v. 40 amps. . . 16/6
4 v. 60 amps. 18 /6
4 v.80 amps. ..... 23/6
6 v. 60 amps. 27/6

6 v. 105 amps. 38,6
Hart's Stocked. AR High

Quality

EBONITE, 3/16 in.
Stock Sizes

Cut to size, 1d. sq. in.
6x6 1/4 12 x 6 3 /-
7 x 5 1/4 12x9 4/3

8x6 1/10 12x12 5.16
9 x 6 21- 14 x 10 5/6

10 x 8 3 /-
i-in. also Stocked.

SWITCH ARM, one -hole fix-
ing. 12 Studs, 12 Nuts,
12 Washers. Lot 101d.

COIL PLUGS, EBONITE
Fitted Fibre 7d.
Wedge Shape .....-..... 7d.
Edison Bell .. 11d.
Plaincoil Plugs . . .... 4/d.
Also 5d., 6d., 7d. each
Fibre Strip . 2d.

(36 in. by 1 in.)
Empire ,Tape, doz. yds. 6d.

RAYMOND FIXED
CONDENSERS

.001, .0001 to .0005 . . 10d.

.002, .003, .004 . 1 /-

.006, 1 /3 ; .01, 1 /9 ; .02, 1/9
Ebonite Base Terminals

ENCLOSED DETECTORS
Micrometer 1/6
Half Opal 1 /-
Small Brass 8d.
Large Brass 1 1)3
Nickel. led. to 1 /6
Burndept . 4/ -
Shaw's Genuine Hertzite 10d.
Uralium 1 /-
All known makes.
4 Whiskers (I gold) ... 2d.
Gold and Silver do.... 2d.
7 Waxed Coils 1/8
5 Waxed Coils .... 1 /3

(For B.B.C.)

SPECIAL !
Vernier 2 -way Coil

Geared do. 5 /3

HEADPHONES
Ericsson's Ev. Contin-

ental, 4000 ohms 11./9

SPECIAL !
Square Law Variable Con-

densers
'0005 51-
'0003 4 /6
Complete with Knob and Dial
Ebonite ends, 1 /- extra

ODDMENTS OF ALL
KINDS

all cleared out daily at cheap
prices. Not obtainable unless
shop bears the name RAY-
MOND on windows, etc.

f-= RIGHT OPPOSITE

DALY'S E--
E-= GALLERY DOOR

K. RAYMONDWIRELESS DEPOT
27, LISLE STREET, W.C.2

'VELONE2 G -E12, It A. R. 3a 4637
No responsibility accepted on post oroers unless cheques and postal orders
are crossed an, made payable to the tirm. Mones sent must be registered
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ABOUT L.F. TRANSFORMERS
Our wide experience in transformer repair
has shown us all the common faults that are
likely to occur in L.F. Transformers.

. The distortionless all British " Renown "
L.F. Transformer which we have designed
and manufactured is unequalled for dis-
tortionless powerful amplification and its
immunity from breakdown is a special
feature. Price 8/4 Post free
GUARANTEE : Try this transformer against
any in existence and if it is not equally as
efficient in every respect, return it to us
within 14 days and we will refund cash
without quibble. Should this transformer
ever breakdown we will rewind it making it
equal to new for 2/9
100 HENRY Amplifier chokes. 7/6
We are still repairing any make of L.F. Transformer
with our efficiency equal to new; guarantee for 5/ -

Post free. delivery 3 days.

TRANSFORMER REPAIR CO.,
HAY STREET, PORTSMOUTH.

El
IF YOU ARE IN THE CITY VISIT

SPENCER'S STORES, LTD.
4-5, MASON'S AV., COLEMAN ST., E.C. 2

Telephone: London Wall, 2292

F
C
R

VALVE RENEWALS ALL TYPES
KENITE PANELS ANY SIZE

BEST PHONES from 10/9
INDIVIDUAL ATTENTION AND ADVICE

El

ACCUMULATOR BARGAINS
C.A.V. & Fuller's, soiled: but guaranteed so months. Sent on

approval against cash.
2v -90a .. 9!6 4,80a ' ,. 27;6 6v.60a, 32/6
4v.40a .. 17 4v100a .. 32 6 cv-e0a. 40/-
4v -60a 2 ,9 'v.405 .. 25.'- 6v -100a .. 46
MAUDE RUBBER CO., 58, PRAED STREET, W.

rrov.
Pat.

Exibe
the long -life Battery.

Type D.F.G.
in glass boxes.

For D.E. valves, cap-
acity 45 amp. hours,
on slow intermittent

discharge.
PRICE 10/-

219/229, Shaftesbury Ave.
W.C.2.

464
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DOINGS

York and District Radio Society
Hon. Sec.-Mix. E. S. CANHASI, 3, Fourth Avenue,
Heworth, York.
ON February 24 the first meeting of the above
society was held, when the usual officers were
elected.

Ipswich and District Radio Society
ON February 23 a debate and practical demonstra-
tion took place, the subject being " Can a two -
valve receiver operate a loud -speaker on the
Chelmsford station without energising neighbouring
aerials? "

Croydon Wireless and Physical Society
Hon. Sec.-Me. H. T. P. GEE, Staple House,
Chancery Lane, W.C.2.
AT the last meeting Mr. Camplin delivered an in-
teresting lecture on " The Design of Experimental
Wireless Receivers." He dealt with the essentials
to be aimed at in designing wireless receivers, and
exhibited circuits of one-, two-, and three -valve sets
which he found gave most satisfactory reception.
A useful discussion followed.

ANNOUNCEMENTS
" Amateur Wireless and Electries." Edited by

Bernard E. Jones. Price Threepence. Published on
Thursdays and bearing the date of Saturday imme-
diately following. It will be sent post free to any
part of the world -3 months, 4s, 6d. ; 6 months,
8s. 9d. : 12 months, 17s. 6d. Postal Orders, Post
Office Orders, or Cheques should be made payable
to the Proprietors, Cassell & Co., Ltd.

General Correspondence is to be brief and written
on one side of the paper only. All sketches and
drawings to be on separate sheets.

Contributions are always welcome, will Le promptly
considered, and if used will be paid for.

Queries should be addressed to the Editor, and
the conditions printed at the head of " Our Infor-
mation Bureau" should be closely observed.

Communications should he addressed, according to
their nature, to The Editor, The Advertisement
Manager, or The Publisher, "Amateur Wireless,"
La Belle Sauvage, London, E.C.4.

omerivog,'
PICKETTS-are used for Finest Sets.

Estimates Per Realm.
Send for Cabinet taste FREE

PRICKETTS CABINET (A.W.) WORKS,
BEXLEY HEATH, S.E.

pP

Established
27 Years

PROMPT
REPAIRS

TO HEADPHONES
TO LOUDSPEAKERS

Rewound to any resistance, ',magnetized
and made equal to new. Prices quoted on
receipt of instruments. First class workman-
ship only.

THE VARLEY MAGNET CO.,
Phone Woolwich 888. Woolwich, S.E. IS,

"CHASEWAY /9 '001
to 20 megs.

SETS THE NEW STANDARD FOR

VARIABLE GRIDLEAKS
From letters received by us from all parts of the country, it is obvious

that until the CHASEWAY was evolved, a really reliable gridleak was
badly needed. "CHASEWAY" VARIABLE GRIDLEAK has set the
new and much higher standard not only in the manufacture but in the
expectations of, gridleak users. Those who have previously found it
necessary to constantly renew the gridleak are happy to find that in installing
the CHASEWAY they have a gridleak RELIABLE FOR ALL TIME,
and of remarkable sensitivity, bringing in remote stations and literally con-
stituting the " nerves ' of the set. No pellets, no liquid., and no cardboard,
the " CHASEWAY" IS A SCIENTIFIC INSTRUMENT and subjected
to laboratory " test.
GRIDLEAK '001 to 20 mega 4'-
Anode resistance 10,000 to 500,000 ohms, 4/- ASK YOUR DEALER
or remit direct and give his name if difficulty. Illustrated catalogue of the
famous CHASEWAY HOME BATTERY CHARGERS and other novel
necessities on receipt of stamp. 'Phone Central 1539.
The Chase Electrical Mfg. Co., Ltd. 184a Fleet St., London, E.C. 4.

V. Pethick-Advertising-London.

COUPON
Available until Saturday,

March 21st, 1925

MARCH 14, 1925

ADVERTISEMENT INSTRUCTIONS for "Amateur
Wireless " are accepted up to first .scost on
Thursday morning for following week's issue,
providing space is available.

PREPAID ADVERTISEMENIS.
Advertisements under this head are charged

FOURPENCE PER WORD, minimum charge
FOUR SHILLINGS.

PATENTS and 'rids Marks obtained. -1T. T. P. Gee, Patent Agen't
Member R.S.G.B., 51, 52, Chancery Lens, London, W.C.2, Phone,
I olhorn, 1525.

GOLD OR SILVER PLEATED DIAPHRAGMS. Ready for use.
Splendid results. 12 in. diem., Is. 6d.; 16 in. diam., 2s. Gd.-Ernest
Murray, 30, Princes Parade, Finchley, N.3. (9r

FIT YOUR SPEAKER with the " A.LLWOODORN."- Maddisom
2a, Ronalds Road, N.5. Manufacturer of wood horns. 00 r

HEADPHONES, Loud Speakers, rewound, remagnetised, adjusted
any make. be. Rernagnetised, adjusted only, ls. 6d. Postage 6d.
Returned in 24 hours.-Magneto Service Co., 4, Newington Causeway,
S.E. Ron 2627. [22

THE GREAT RADIO MYSTERY. This Combination employs the
Great Semi -Transparent South American Crystal which has recently
caused such a stir in wireless circles and which gives such remarkable
results. This is mounted in a metal cup. Rod Spring Ball Joint and
Knob with another appropriate mineral. This can be fitted to your
present Detector. No Catswhisker required. Gives Valve Strength with
Crystal Purity. Why pay a higher price when you cannot secure greater
efficiency. 2s. 3d. Post Free from your Radio Dealer, or direct-Lyons.
119, Clerkemvell Road, E.C.1.

WANTED Freak Wireless Sets and wireless Controlled Models.
Particulars to J. Stores. Back East Moor Road, Pallion, Sluiderland. (15

BEAUTIFUL CRYSTAL SET, large polished Mahogany Case, special
Dustproof Crystal Detector, cost 30s., accept 125. 6d,-A. W. KAY,
8, Craven Walk, N.16. [20 r

PERFECT SQUARE LAW CONDENSERS, '0005, 5s. gd. With
Vernier, 8s. 3d. Trade samples.-ALLITTB WIRELESS MANU-
FACTURERS, 59, Church Hill Rd., Handsworth, Birmingham, [18 r

BROWN A2 Adjustable reed
type earpieces,
21 /-

42)- per pair, complete with headbands and cords. Un-
doubtedly the best type you can use for

A.W. PLEATED PAPER LOUDSPEAKER
(as described in "A.W." October 25th, 1924), also for

LOUDSPEAKER AS INCORPORATED IN
PORTABLE SET (See "A.W." February 7th, I 925)and
FIDDLE LOUDSPEAKER (as fully described in
"The Wireless Magazine," February, 1925).
3in. length rod to screw in reed with nut to lock 7d.
post free. Paper for "A.W." Pleated Paper Loud-
speaker, 39) x 6 213 persheet (any size to order). 12in
Frames with Clamp 2/6, post 4d.
Everything"GOODMAN'SDispatch.Prompt
Wireless.

PP

New Address:
6, STATION ROAD. IIARROW,MDDX.

RETAIN THEIR CHARGE LONGEST_

AFA SPECIAL DURK
r0 EST° 1887 Vk v

ACCUMULATORS N°
of a// Wireless Dealers.

Trade, A.F.A. DIANA PLACE. EUSTON R°, LONDON ,N W I

EBONITE
Sheet, Rod and Tubing in all sizes kept in stock and cut
to any required size while you wait cr sent by post

on receipt of cash.
WE CAN TURN ANYTHING IN EBONITE
BURGE, WARREN & RIDGLEY, LTD.

91-92, GREAT SAFFRON HILL, LONDON, E.C.1.
Tezethone : Hatboro 5o

DO YOU READ PRACTICAL BOOKS ?

See Cassell's List of Technical, Practical and Money -saving F..

Books. A postcard will ensure your receiving it.

LI CASSELL & Co., La Belle Sauvage, LONDON, E.C.4.

THE GREAT RADIO MYSTERY!!
This combination employs the GREAT SEMI -TRANSPARENT SOUTH
AMERICAN CRYSTAL which has recently caused such a stir in
wireless circles and which gives such remarkable results. This is
mounted in a metal Cup ; Rod, Spring, Ball Joint and Knob, with
another appropriate mineral. This can be fitted to your present
detector. NO CATSWHISKER REQUIRED. Gives Valve Strength
with Crystal Purity. Why pay a higher price when you cannot secure
greater efficiency ? 2/3, post free, from your radio dealer or direct :
LYONS, 119, CLERKENWELL RD., LONDON, E.C.1.



MARCH 14, 1925

11

I I

1111

III

1 I

I I

1111

1 11

I I

I 1

I I

II I
I I

I I 1

I I

III
1

Amateur V'e't'

LUME
THE

great cathedrals
of the world were built

by men who loved their
labour. They sought to express

the beauty and lofty grandeur that
is associated with architecture,
and they were successful. You
can have beauty and grandeur in
the volume of your loudspeaker
reception. Just take out your last
L.F. stage valve and insert a
MULLARD D.F.A. MASTER VALVE.

These valves have been specially
designed for maximum power
work with a low temperature long
life filament for minimum current

consumption.

MULLARD D.F.A.O. for 4 volt
accumulators, 26s. each.

MULLARD D.F.A.I. for 6 volt
accumulato:3, 30s. each.

MULLARD D.F.A.3. for dry cells
or accumulators, 6 volts, 32s. each.

Ask your Dealer for Leaflet V.A./1

Advt.--The Mallard Radio 1aive Co., Ltd. (J.W.) Nightingale Works, Balham, S3V.12.

MultAR0V0

A
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LISSENIUM
BUILD WITH ALL
LISSEN PARTS-
THERE IS ONE FOR
EVERY VITAL PLACE

111 LISSENSTAT
' MINOR

RECEIVERS WHICH ARE FITTED
WITH LISSENSTAT CONTROL ARE
EQUIPPED FOR THE FINEST
DETECTION POSSIBLE. Lissenstat
Major (pats. pending)
gives the most acute
tuning possible ...

Lissenstat Minor (pats. pending) is
replacing many thousands of inefficient
rheostats. Provides Lis-
senstat control at a 3/6
popular price

7/6

THE LISSEN T.1 TRANSFORMER
WILL AMPLIFY A WHISPER TO A
GREAT DEGREE OF LOUDNESS IN
A BACKGROUND OF ABSOLUTE
SILENCE. It is the Transformer
which should be particularly used
immediately behind the detector
valve. The LISSEN T.1 TRANS-
FORMER is distortionless, for one
reason, because the inipedance of the
transformer is obtained by means of
the exceptional coil used and not by
the use of a heavy iron core which
always tends to distort.
THE LISSEN T.1 TRANSFORMER
has a most expensive coil - IT
WOULD AMPLIFY BY ITSELF
WITHOUT ANY IRON 3g-%
CORE AT ALL

LISSENACOII
pg0VPT

DON'T MIX YOUR PARTS.

With all Lissen Parts
your receiver will give
Results which would
never be possible with

Mixed Parts.

Ask for
LISSENAGON

COILS-
the Coils

which intensify
Tuning

On short wave work where tuning
is so critical the LISSEN MICA
VARIABLE CONDENSER with its
open scale and delightful tuning
characteristics fills a great need.

Negligible minimum, maximum rated
at .001.- THIS LISSEN CONDENSER
GIVES YOU EVERY CAPACITY YOU
WILL. EVER NEED-IT SUPER-
SEDES ALL OTHER CONDENSERS
-AND IT IS TOTALLY
UNLIKE THEM 17/6

Write for Text Book
of Lissen Parts.

FREE to Readers of
"Amateur Wireless "

LISSEN LIMITED
Telephones : Riverside 3380, 3381, 3382, 1072.

insiumaiD

WITH THE LISSEN VARIABLE GRID
LEAK YOUR RECEIVER WILL
YIELD THE UTMOST SENSITIVITY
WHICH CORRECT GRID
POTENTIAL UNDER ALL 2/6
CONDITIONS IMPLIES

IT IS WORTH WHILE FITTING
LISSEN FIXED CONDENSERS, TOO.
MADE WITH SCRUPULOUS CARE-
ACCURATE TO WITHIN 6%-THEY
NEVER VARY - NEVER LEAK.
THEY DELIVER ALL THEIR
STORED UP ENERGY.
.0001-0009 2/-
.001 -002 2/6

3/-.004 -006

TO BUILD UP PURE SOUND AND
YET RETAIN VOLUME THE LISSEN
L.F. CHOKE IS RAPIDLY GAINING
FAVOUR. This method of L.F. coup-
ling gives the purity of resistance
capacity coupling without the nec-
essity for a large H.T. voltage and
is also very suitable
for power amplifica- 10/-

16-20, Woodger Rd., Goldhawk
Road, Shepherd's Bush,

London, W.12.
Telegrams : "LISSENIUM, London."
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