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a fact that the upkeep
of your H.T. Battery is costing

much more than it did before you used
Dull Emitter Valves, because although Dull

Emitters take much less energy for filament
lighting they make a much bigger drain on the

H.T. Battery.

THE LATEST, BEST & CHEAPEST
method of obtaining

H.T. supply is by
means of the E,E.C.

20 -volt Monoblock
Accumulator Units

which are contained
in moulded glass

and are supplied ready charged and need only

boxes, hi in. by l
in. by 3i in.,

the addition of acid. Price 12/-.

Send name and address on P.C. for
free copy of our

44 PAGE RADIO CATALOGUE.
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No unnecessary handling
with the " Lotus "

Moving block
cannot fall

The fewer adjustments, the easier iL is- to get
accuracy. The,''Lotus " is designed and proved

actual tests to respond to the most delicate
operation without the exasperation caused by
ordinary coil holders.
The moving block remains rigidly in position
wills the heaviest coil and no screws are needed
10 tighten it. It also movcs in the same direc-
tion :is the knob, which prevents auy confusion.
Thice sets of enclosed precision machine cut
cinds insure this:

VERNIER

COIL HOLDERS
From all Radio Dealers

Two Types :
For outside panel mount

Two-way .. 7 -
Three-way .. 10, 6

For inside baseboard mount-
ing, with 6 in. handle:

Tworway 8 1 -
Three -way .. 12 6

Garnett, Whiteley
& Co., Ltd.,

Lotus Works,, Broad -
green Rd.,. Liverpool
Makers of- the new. improved
"LOTUS" VALVE-110LDE::,

Outdoor wireless
without loss
of reception
strength--
Every radio set works at its beat
when close to the aerial Iead-in.
If, for instance, you move your Eel
outdoors by means of running a
vti-.-e from the lead-in, loss in re -
erotical occurs. But by using the
" Brownie" Distwilaution Board
you save trouble and overcome
tk.s. difficulty.
Your headphones or loudspe..ker can then
be taken into the garden or any part of the
house without moving your set from its
most effective position. All you need is
a length of flex sun from your set to the
"Brownie" Distribution Board and im-
mediate accommodation is provided for
four pairs of headphones or a loudspeaker
without the least loss of efficiency.

For Summer Radio use the
"Brownie" Distribution Board.

THE
BROWNIE WIRELESS Co.

(of Great Britain), LTD.

310a - 312a, Elston Road, London,

Tione: Museum 3747.

The " Brownie 13
DISTRIBUTION
BOARD
This is a beautif uily
designed moulding
w ilia ickel
and cant be sasrd:wuth
any snake' ore tyke.: of
receivers., accomo-
dates; Lutr. Nits of headphones or a loud-
spealier-anchnaintains reception at its fullest
sire-gth, Note its reasonable price of 3:-.
Foe Crystal Set users the "Brownie Wireless"
I'hR is as absolute essential.
It is a very simple but very efficient crystal
detector that, o' re set at the point of loudest
signals, remains rigidly f led for months, no
matter to what vn-ration o= shoots it is sub-
jected. And it also only costs 3!-,
If coo get a "BrawnieW tireless" (No.. 2) Crys-
:alReceiver you will have one of the aorld's most
ffimous Crystal Sets and the biggest bargain in
radio. Its cost, complete, is ,n,ly 10.6.
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HAS YOUR SET "GONE OFF" ?
D° you happen to be finding that things

are not what they were with your
wireless outfit ? That it seems, somehow,
to have "gone off "? You know what I
mean. .The DX won't come in like it used
to do, the row once kicked up by the local
station is but a
shadow of its former
self, the reaction
coil has lost its kick,
and the selectivity
has disappeared.

This usually hap-
pens when a new re-
ceiver has been in
use for a few
months, so don't get worried. It is merely
"rim down," and it is quite a- simple mat-
ter to put some vim into it, and if you
will sit up and take notice of the follow-
ing points your set xyill soon regain ;Is
pristine vigour.

The Power Behind
First of all, how about the H.T. bat.:

tery ? If this has never been removed
since the set was installed it is quite likely
played out. It may have been a good one
when new, but even so it is not like the
brook and won't go on for ever. Stick a
high -resistance voltmeter across its ter-'
initials when the set is working, and if this
reads only fifty per cent. of what it should,
scrap the battery. That will mean buying
another, of courie, and you can, if you
like, get a five -shilling one of Continental
make. This may be good, but probably it
will be worse than the one you have just
chopped in the dust -bin.

If you want to be sure of getting the
goods where batteries are concerned, buy
one made by a firm who have a reputation
to lose. If you don't know one, turn to our
advertisement pages or ask us direct. And,
by the way, if you are running four or
five valves, a good accumulator H.T. bat-
tery is a prciposition worth while consider-
ing in *spite of the expense.

Next take a look at the valves. 'That
the filaments still light 'is' hopeful,
but doesn't necessarily mean much. If
bright -emitters are worked pretty hard gas

may be liberated from the electrodes, and
then the vacuum inside the bulb ceases to
be a vacuum and the valve becomes soft.
Soft valves are poor' amplifiers; but often
beat hard valves hollow when plugged in
the detector socket, so don't give them to

the rag -and- bone

A WIRELESS receiver is just as likely
" to depreciate as any other electrical or
mechanical contrivance, though in its own
particular ways. In this article the reader
is told the nature of most troubles that are
likely to occur, and how by a little attention
the efficiency of the set can be maintained.

man.
- When your valves
are of the D.F. type
there is more likeli-
h o o d o f trouble.
Very little extra

 juice put through
the filaments may
cause the thorium to

go on strike,.but it may often by induced
to get back -to work again by running the
valves for a few hours with the H.T. bat-
tery out of action. However, the time will
surely come (if the filament itself hangs
.out so long) when the dull -emitting pro-
perties will retire for good, and then. new
valves will he the only way out.

Fortunately, when a wireless set is feel-
ing but of sorts it will usually try to tell
you what is the matter with it. Besides
failing to deliver the goods in the way of
hefty loud -speaker work, it may crackle a
good deal.. By this it may be trying to
inform you that the H.T. battery has out-
grown its usefulness, but as we have
already disposed of this component we -will
pass on.

Do the valve filaments glow 'steadily ? If
they flicker in brightness, make sure the
H.T. accumulator is full of juice, and, if
so, find and eliminate the loose connection,
which will probably be between the fila-
ment rheostat arm and the coil of resist-
ance wire.

Reliable Components
Supposing that the crackling occurs only

when turning the dial of one of the con-
densers, you will know where the trouble
is right away. Either a moving plate is
touching a fixed plate or the spindle is not
making good contact with the bush in the
end -plate.

What is the value of your grid -leak?
(ConcluiVd at foot ri next page)
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r-INE of the bugbears of the outside
., aerial is that it requires supporting at
each end. The house usually performs
one half of this function, while an erection
variously designated as an "aerial mast,"
"wireless pole," etc., must be contrived to
effect the other half. Judging from a
survey of some suburban backyards, the
provision of this latter has resulted in the
building of some slightly unorthodox con-
traptions, and it is the purpose of this
article to give details of an inexpensive
mast suited to amateur needs.

This mast has been designed more par-
ticularly for the town -dweller, whose
available space is usually very limited.
First, as to the height. This should be
about 3o ft.; as to go much higher than
this an elaborate layout of stays, etc., is
required. The material should be pine or
some other cheap wood of 3 -in. by 2 -in.
section. Purchase two 16 -ft. lengths of
this, making sure they are free from
serious faults.

Means of Support
The mast is supported by bolting it to

a wall (Fig. 1), which is usually between
7 ft. and 8 ft. high, by means of two iron
rods with threaded ends. For this two
small holes will have to be made through
the wall, one i ft. from the top, and the
other directly below it the same distance
from the foot. Rods of a suitable length with
nuts to match may be obtained from any
ironmonger. The iron plates 3 -in. square
with holes in their .centres will also be
required. These are placed under the
nuts on the outside of the wall to prevent
the rods pulling through under pressure.

This done, the work of assembling the
mast may be commenced. If the yard is
not paved the mast may be sunk in the
ground a few feet to give it extra stability,
and this must be allowed for when boring
the holes for the rods that will secure it
to the wall. These holes should be bored
from a 2 -in. side of the wood, so that the
mast will rest against the wall edgewise.
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THE SUBURBAN AERIAL
It is a simple matter to build a mast which will not be an eyesore. This

MAST
article tells you how at a trifling cost.

Fig. (-The Complete Mast. Fig. 2.-Details
of Joint. Fig. 3.-Bolt for Securing Pulley.
Fig. 4.-Method of Attaching Strut.

Before proceeding further it is advisable
to test the work done by placing the length
of wood in position against the wall and
securing it in the position it will eventu-
ally occupy. If everything seems in
order, take it down again and join the

13COCICI000100000F11711301:1Do DUO

other length to it in the manner indicated
in Fig. 2.

Needless to say, the joint must be very
strong. No difficulty will be experienced
if the measurements are followed.

Next cut the top of the mast to an
inverted V shape and roof it with a piece
of zinc. This is to prevent moisture run-
ning down the grain of the wood. Secure
the pulley about 6 in. from the top with
a likplt of the pattern shown in Fig. 3.
Note that the pulley must be bolted to
the edge of the wood, not the face.

Staying
If the aerial is a heavy one, a back stay

is advisable. For this a 3 -ft. length of
wood in. square will be required,
together with tw3 strong angle -brackets as
shown in Fig. 4.

The position of the strut will depend
upon the particular case, and will be in
the'exact centre of that portion of the mast
projecting above the wall. Secure the
strut with the brackets as shown in Fig. 4.
The stay wire need not be heavy, and is
fixed just below the pulley, brought over
the end of the strut, and finally anchored
to the mast just above the wall. Of course
this is all done before the mast is erected.

Two side stays are employed, one on
each side. Use heavy stranded wire here,
as thin stuff soon corrodes. They can be
of one length of cable, the middle of which
is twisted round the mast 5 ft. from the
top and kept in position by thalf a dozen
staples.

When.the halyards are put in place the
mast can be hoisted into position and the
securing nuts finally tightened. The hack
stay will project over the wall and the
pulley will face inwards. Drive two iron
pegs in the wall, each to ft. from the
mast, to take' the side stays. Strainers
may be used for tightening ,purposes here,
though they are not necessary.

The mast is now complete, and the
aerial may be hoisted into p%sition.

J. R. R.

" HAS YOUR SET GONE OFT ? " (continued
from preceding page)

Oh, yes, it may be marked 2 megohms, and
that may have been its resistance once upon
a time. But wh'at is it now? Sometimes
the resistance varies quite a lot, you know.
It may even have becorrie infinity, and this
will account for signals fading a short
while after the set has been switched on
and making you off the filaments'or
disconnect the H.T. battery for a moment_
in order to bring them back again.

If the flatness of the tuning is what is
worrying you the trouble is damping. And

damping is caused by resistance, so find
out where it is. The aerial circuit is the
proper place to look, and if there are no
joints in the outside wire you can come
right along the set and make sure that the
tuning coil is a tight fit in its holder.
After this trace the earth wire to its roots,
and if you have not found the trouble be-
fore you will probably discover it at the
earth connection,.

When you ,have turned the set itself in-
side out and fail to find where the sound
has been hiding, don't forget what it is
that actually -makes all the noise. What

is the good of gingering up the set if the
phones or the loud -speaker are dud? If
the latter have lost their magnetism, the
only safe plan is to return them to the
makers for their attention or, failing this,
to entrust the work to some firm which
specialises in the subject.

And, finally, having found the trouble
and cured it, make a careful note of it so
that you will know right away next time.
The real radio expert gets a very large
proportion of his knowledge from his habit
of looking for trouble and finding it. Sc
now you know what to do. J. F. W.
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NEI A NEW SHORT-WAVE CIRCUIT -AND THE RECEIVER EE

0 E

Being an account of some experiments in short-wave work and details of a novel receiver L
li
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THERE is much danger in the title of

this article. One can anticipate the
yell of the superior person who used the
thing in the trenches in 1917. There is
also the naval expert (retired)
who toyed with it at Jutland,
and even the vivacious anti-
quary will doubtless trace it to
the venerable diagrams of Hertz
himself !

A Modified Ultraudion
The nearest approach to the

circuit used in this receiver is
the Ultraudion. An attempt
was, in fact, being made to in-
duce this to function on the now
moderate wavelengths of 20
metres or so when it was dis-
covered. Ambitious bare -wire
variometers were made and
duly consigned to the junk -box
owing to their disreputable
behaviour below too metres.
The next logical step was to
replace the variometer by a con-
denser and coil. Theoretically
this should have worked in con-
junction with an aperiodic coil
in the aerial circuit. Signal
strength was poor, however,
and capacity effects atrocious.
Finally, the circuit shown in
the diagram was evolved.

Here the condenser ci is
placed right across anode and
earth, and the circuit, one
would imagine, ceases to he an
Ultraudion altogether.

Results
The writer has been experimenting

with receivers for reception of signals
below ioo metres ever since there were
any to be heard. Naturally all the
usual circuits, .Reinartz, etc., have been
thoroughly tried out; so far, however,
the new circuit has given the best
results.

K D K A has been heard at excellent
strength as early as eleven O'clock, and
nearly all the short-wave transmissions
come in well, down to the awe-inspiring
din of P 0 X on 20 metres.

The actual set illustrated was made
from odd bits of wood and old parts left
over from various receivers. The
aperiodic and secondary coils can be

4.4111,111.10.4111.......

short-circuited to give a wide band of
wavelengths, and a loadhig coil can be
used for the broadcast waveband, the aerial
in this case being applied to the anode end

Front V.

of coil A. On the broadcast band the set
appears as good as any two -valve H.F.-
detector circuit the writer has heard; all
the British and most Continental stations

being readable on an average
suburban aerial.

ew of Short-wave Receiver Embodying the Circuit Below.

O

Circuit Diagram of Short-wave
Receiver.

By substituting a 25 -turn
frame aerial for the coil A the
local station eight miles away
comes in splendidly, and the
circuit should prove ideal for
portable work.

Components
The following types of com-

ponents. are strongly advised :
Igranic fixed -coupler coils for
both short and broadcast wave-
lengths condenser ci, .00025
with vernier; condenser' C2,
.0005 with vernier. In the case
of condenser c2 provision should
be made for placing fixed con-
densers in parallel with it, as
the value required is as much
as .00i on the broadcast hand.
The grid condenser should be
of the plug or clip -in variety.
The grid leak must be variable.
The R.F. choke is a No. i5o
plug-in coil. The writer uses a
Cossor \Vuncell valve, and this
is strongly recommended owing
to its low capacity base. For
other valves the value of the
grid condenser may have to be
varied slightly.

L.F. Amplification
If a transformer stage of L.F.

amplification is added-and one is
almost essential-the usual condenser
across the transformer primary is best
omitted for short-wave reception, but is
retained for broadcast.

The condenser c2 must be of good
quality, as if a short-circuit occurs the
high-tension battery will be damaged.
If the frame is used it must replace the
coil A, and on no account be placed
across the aerial and earth terminals of
the set, or fireworks will result.

At the present time the writer is
attempting to get down to five metres
with this circuit.

The set will appeal to the home con-
structor, for by using single -circuit

(Concluded at foot of next page

NEXT WEEK : A SPECIAL "ALL -EUROPE " I

ORDER YOUR COPY NOW LOUD -SPEAKER SET
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IT was with some considerable difficulty
that the Swedish Government was able

to pass a Wireless Telegraphy and Tele-
phony Bill in the autumn of 1924 for the
purpose of establishing a regular broad-
casting service in that country. During
two short periods previous to this date
experimental transmissions had been made
by a group of Stockholm manufacturers
interested in the electrical industries;
entertainments of a very sketchy nature
were given towards the end of 1923 twice
to three times weekly. As a result,
requests for broadcasting licences were
tendered to the Government by manufac-
turers, the Press and other bodies inter-
ested in the movement. A private syndi-
cate, composed of the leading Swedish
newspapers, the official Press agency
(Tidningarnas Telegrambyra), and mem-
bers of the wireless industry, formed a
company on similar lines to that of the
B.B.C., by which the Svenska Aktie-
holaget for Radiotjaenst came into being.

The concession granted by the Govern-
ment to this concern, dated January 1,

1925, was limited to a period of two years,
the organisers binding themselves to
erect a minimum of five stations, for
which both financial and technical assist

Una 000013300CIDEDOCIDOCI0E0

ance would be granted by the Ministry of
Posts and Telegraphs. The stations are
actually managed by the Royal Swedish
Telegraphs Administration, which remains
the owner of the buildings and plant, the
programmes being supplied by the Radiot-
jacnst.

The Main Stations
To -day, Sweden already possesses the

following six main broadcasting trans-
mitters : Stockholm (S A S A), 430 metres,
i% kilowatts ; Gothenburg (S A S B), 288
metres, t% kilowatts; Malmo (S A S C),
270 metres, 1% kilowatts; Sundsvall
(S A S D), 55o metres, 1% kilowatts;
Boden (S A S E), 1,200 metres, 1 kilowatt;
and Karlsborg (S A J), 1,350 metres, so
kilowatts.

The cost of the receiving licence to
listeners, originally fixed at 12 Swedish
crowns, has now been reduced to to
kroner, or about sos. per annum. When
the original Stockholm station was opened,
approximately io,000 listeners had regis-
tered in the country, but so great has been
the enthusiasm for broadcasting that this
figure at the end of May last had already
increased to approximately 200,000 sub-
scribers. In order to supply a broadcast-

P.Par View of Short-wave Receiver

A NEW SHORT-wAvE-
Ciacurr-AND THE RE-
CEIVER" (continued
from preceding page)

tuning he has at once a
one -coil receiver with --
out tappings, the coil
being replaceable by a
frame aerial for local
work. The frame aerial
should be wound on the
low -loss principle.
Finally it may be
emphasised that tun-
ing- requires a little
practice, and at first
broadcast hours should
be barred; in fact,
"Please, don -'t do it."

G. C. P. B.

Dna

ing service to most districts, arrangements
have been made with the local wireless
clubs by which small relay stations-the
plant for which has been supplied by the
Swedish Posts and Telegraphs-are
operating daily as relays of the Stockholm
programmes. On some days weekly, con-
certs are also broadcast by the local
studios, and in the event of interesting
transmissions, are conveyed by land -line to
the capital, from which they' are trans-
mitted to other centres. Sweden can to-
day boast of the following sixteen relay
stations :

metres watts
S M U C (Eskilstuna) 250 250
SAZK (Falun) ... 370 1,500
SMXF (Gefle) 208 '250
S M Z D (Joenkoeping) 199 250
S M Z W (Kalmar) ... 253 250
S M S M (Karlskrona) ... 196 250
SMXG (Karlstadt) 221 250
S M T Y (Kristinehamn) 202 I00
S M U V (Linkoeping) 467 25o
S M V V (Norrkoeping) 26o 25o
SMYS (Saftie) 245 500
S M X Q (Trollhaettan) 322 1,000
SMSN (Umea) 215 25o
S M YE (Helsingborg) 235 250
S M S 0 (Varborg) 385 250
S M T I (Orebro) ... 237 250

The io-kilowatt station at present in-
stalled at Karlsborg is purely of a pro-
visional nature, as a new . 25 -kilowatt
transmitter is in course of erection on that
site. A further State broadcast transmitter
is also being erected at Oestersund; it will
have a r -kilowatt plant, and although the
wavelength has not yet been definitely
fixed, it is expected to operate on about
72o metres. The Radiotjaenst, however,
have been very anxious to possess a high -
power station in Sweden, and arrange-
ments have now been concluded with the
Marconi Co. for the erection at Motala,
in the neighbourhood of Lake Vetter, of
a broadcasting plant with aerial energy
of at least 3o kilowatts, to be later in-
creased if necessary. It is hoped to open
this station in about six or seven months'
time. J. G. A.

LOW -FREQUENCY TRANSFORMER FAULTS
WHEN a series of howls or crackling noises or else a complete

silence would seem to indicate that the low -frequency trans-
former has broken down, it should be tested for continuity on both
the primary and the secondary windings, either with a galvanometer
and battery or else with a pair of telephones. If the secondary
winding has broken down it is of not much use; on the other hand,
if the primary winding has burnt out and the secondary is still
intact, then the good winding may be 'used in `conjunction with a
suitable condenser, etc., for coupling by the choke -capacity method,
and a further period of life thus obtained. It is, of course, under-
stood that the faulty winding is left free. A. H. H.
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Some Useful Hints in Securing Efficiency

THE ordinary commercial H.F. trans-
former of the barrel or disc type can

scarcely be' considered an efficient article-
at least, not when its windings are
regarded as inductances, one or both of
which can be tuned to a given wavelength
by condensers. Generally the wire is of so
small a gauge as to introduce appreciable
damping losses, which makes the tuning
flat, while the self and mutual capacities
3f the windings are undesirably large.

PR/MIRY
WINDING.
20 TURNS

/r20 D.CC.

/1

11

SECONDRRY
WINDING.

7'07:s. 20 DOC
TRPPED NT
PO"' TURN.

60°

Fig. 1.-A Good Design for a 300-500 m.
H.F. Transformer.

NECCRNO
STRIPS

This latter fault can be remedied to some
extent in the barrel type by making the
slots deep and narrow.

On the other hand, there is the advan-
tage that by introducing damping losses
and by having windings of small diameter,
stability is more easily obtained when
more than one stage of H.F. amplification
is used; in particular, the compact wind-
ings are.convenient as their stray magnetic
fields are less likely to interact. Inter-
action can, however, be prevented in
another way, as shown below, and stability
obtained without damping losses, so that
sharper tuning is possible.

In the case of an L.F. transformer, it
has been shown that the governing con-
sideration is the relative impedances of the
primary and of the plate circuit of the
preceding valve, the impedance of the
secondary not being of such importance,
as it is, practically speaking, an open
circuit. This is not the case with the
:secondary of an H.F. transformer, and the
ratio of the number of turns on the primary
and secondary should depend, for a given
coupling between the two, on the relative
impedances of the circuits to which they
are connected, that is, the plate circuit of
the first valve and the grid circuit of the
second. The trouble is that this second
impedance is not a fixed quantity for a
given wavelength, as it has been found
that it varies with the tuning of the plate

fp

circuit of the same valve, and so, for sim-
plicity, it is perhaps better to treat the
matter from a different standpoint.

If the inductance of the primary is made
small and has a variable condenser in
parallel, the circuit can be tuned to the
frequency of the incoming waves, and if
thick enough wire is used the circuit will
then act as very high impedance at the.
frequency to which it is tuned. This im-
pedance is much greater than that of.the
preceding valve, with the result that the
potential drop across the circuit will be
approximately equal to the potential be-
tween the grid and the filament of the pre-
ceding valve multiplied by the amplifica-
tion factor of the valve (which should be
high for an H.F. amplifying valve).

An induced voltage will then he applied
to the secondary and so to the grid of the
second valve (the detector or second H.F.
valve). If the number of turns on the
secondary is large compared with that on
the primary a step-up of potential, can be
obtained. But thei larger the number of
turns on the secondary, the greater will be
the self -capacity, which will act as a short-
circuit to the high -frequency oscillations in
the grid circuit of the second valve and
cut down the amplification.

It is here that interesting experiments
can be made. Try the effect of different
turn ratios-say i to 1, 1 to to 2,
I to 3, and so on, with a varying number
of turns on the secondary, the primary
being tuned by a condenser. Then try
tuning the secondary, the ratio being

N/

-N.

OO

board tube and the secondary on the outer,
the inner being bolted to the outer by the
screws fixing the supports. The latter are
Aleccano strips of such lengths as to in-
cline the tubes at about 6o degrees to the
horizontal, so that if two or more trans-
formers are used the magnetic fields will
not interact to any great extent. To get
the right angle of inclination, it is con-
venient to use a cardboard triangle with
one angle of about 6o degrees. As a
reasonable compromise between selectivity
and amplification a good turn -ratio is
about 1 to 3%, that is, with zo on the
primary and 70 on the secondary, the latter
being tuned by a .0005 microfarad variable
condenser.

Tuning the secondary instead of the
primary appears to increase stability, but
two stages of H.F. amplification with low -
loss transformers of this kind wound with,
say, No. zo wire would tend to be difficult
to "tame." Instability can, however, be
overcome without introducing losses by the
neutrodyne method. This neat arrange-
ment has often been dealt with in these
pages, and so it will suffice to mention
that if a tapping is taken off the secondary
of the transformer and connected via a tiny
variable condenser to the grid of the pre-
ceding valve, the capacity of the condenser
can be varied until the internal grid -plate
capacity of the valve is neutralised and
no leakage of energy will take place
between the grid and the plate circuits.

Fig. 2 shows a two-H.F.-detector circuit
arranged on these lines, NI and N2 being

O

Fig. 2.-A Neutralised H.F. and Detector Circuit.

altered by reducing or increasing the
primary turns. As the ratio is increased,
it will be found that there is a gain in
selectivity, but some loss in amplification.

A Good Design
A useful design for a transformer for

the 300-500 metres band is given in Fig. i.
The primary is wound on the inner card-

.

-r

the neutrodyne condensers. No provision
is made for reaction,, as this is not lkely
to be required with two efficient 1-1.F.
stages. The aerial circuit is shown as
aperiodic to increase the selectivity, and
this circuit and the secondary can very
well be wound on tubes similar to the H.F.
transformers. An obvious modification is

(Concluded at foot of next page)
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p EACTION, simply stated, is the mak-
I ing- of an amplified oscillation in the
anode circuit of a valve which reacts on
the grid circuit, reinforces the original
E.M.F. on the grid, and introduces a build-
ing -up effect into the system.

This action can be best understood by
a simple mechanical analogy. Imagine a
pendulum which has been set swinging.

Fig.1.-A Regenerative
valve Circuit.

Single -

It swings to and fro, with gradually de-
creasing amplitude in each. swing until
finally it comes to rest. The oscillations
of the pendulum are, in other words,
damped, and the causes of this damping
are friction and air resistance. If the
friction is reduced by ball, knife edge, or
other bearing, etc., and the air resistance
reduced by operating the pendulum in a
vacuum, the rate of decrease of the ampli-
tude of each oscillation is much smaller
and the pendulum continues to swing for
a much longer period.

Supposing now that a mechanical
arrangement is contrived to give the pen-
dulum a slight impulse- at the end of each
complete swing; if this impulse is cor-
rectly gauged it need not be of great
power, but being given at precisely the
right moment, anti of just sufficient power
to make up the losses, the pendulum will
oscillate with regularly equal amplitudes
and will swing for ever. Sustained oscil-
lation such as just described takes place
in watches and clocks, the mainspring

supplying the small extra power to the
pendulum or balance wheel.

Using a valve as a high -frequency oscil-
lation amplifier, the amplitudes of the
oscillations are greatly increased, but the
damping of the oscillations remains prac-
tically unaffected. In order to obtain the
effect just considered in relation to the
pendulum-that is, sustained oscillation-
a little added to the amplitude of each
oscillation, a circuit must be devised which
will have similar properties to those of a
clock Or watch.

The Reaction Circuit
The circuit, Fig. 1, is one which will

act retroactively, and its operation is as
follows. Oscillations induced into the
aerial-Lic . circuit vary the potential
on the grid of the valve above and below
its zero value. This control charge
operates the amplified oscillations which
will flow round the circuit provided by
the electronic flow, the coil L2 and the
high-tension battery B2. This means that
oscillations of a greater amplitude, but
exactly in time and at the same frequency
(radio frequency) as those flowing in the
coil LI, will be flowing in the coil
L2. If this coil L2 is now coupled in-
ductively to the coil Li, oscillations will
be induced in Li, and as there already
exist in this coil oscillations exactly simi-
lar in time and frequency, they will com-
bine and produce oscillations which are
still stronger.

One essential consideration in such a
magnetic coupling is that the fields of the
two coils must, of course, be arranged to
assist each other, or else the tendency will
be to prevent any flow of current at all.
This can actually happen if the coil L2 is
applied the wrong way round, and in con-
structing such a set means should be pro-
vided to reverse the connections of the
coil L2. Further, the coupling of the two
coils LI and La should be variable, .as it
is desirable to be able to vary the degree
of reaction when tuning the set.

It will be seen that each little push,

" THE H.F. TRANSFORMER - THAT RATIO
PROBLEM " (continued from preceding page)

to make the transformers with bases and
the windings connected to valve legs so
that they can be plugged into sockets on a
baseboard and changed for different wave-
lengths. The neutrodyne method, how -
eve% does not seem to. function so well on
high wavelengths, but, on the other hand,
it is not so necessary. A series of trans-
formers of this type has now been placed
on the market by Messrs. Lissen, Ltd.
The neutralisation of a set on these lines
is best carried out by tuning in a signal
and then taking out the first H.F. valve.

An adjustment of the condensers will then
bring in the signal again. Wrap a piece
of paper or rubber round one of the valve
filament legs and replace it in its socket,
adjusting NI until the signals are very
weak or not heard at all. The process is
then repeated for the second H.F. valve.
The set is then properly stabilised.

DX work is fascinating with a properly
neutralised set because there can be no
self -oscillation, and stations are tuned in
without the usual whistling. Moreover,
the set is so sensitive that a distant B.B.C.
station can be brought in at practically the
same strength as the local one. E. A. L.

to compare this circuit with the mechanical
analogy of the pendulum, has the effect
of lessening the damping of each oscilla-
tion, and a little thought will show that
this can be carried to an extreme if care
is not taken, and undamped continuous
oscillations generated in the circuit which
will be radiated by the aerial -earth sys-
tem. This self -oscillation point must be
watched; the most sensitive condition of
the set is just before self -oscillation, and

A

La

Ll

Cl Fig. 2.-Single-valve Receiver with
Reaction.

careful adjustment in the degree of coup.
ling will ensure the operation of the set at
this point.

As a means of reception of weak signals
reaction has snot a peer, and a set con-
structed to operate on this principle, al-
though requiring greater skill in adjust-
ment, will give very much better results
than the ordinary methods in uses A total
magnification of some thirty times is ob-
tainable.

With the theoretical 'circuit descrilied,
the amplified signals will have to be, de-
tected in the ordinary way. A crystal and
telephones can, of course, be used .or
another circuit added. Further, for those
who are out for compactness in their re-
ceiving gear, it is possible to arrange a
circuit in which reception, amplification,
reaction, rectification and detection take
place in the same circuit, using only one
valve.

Such a circuit is shown 4n Fig. 2, and a
study of the diagram will show that it
can be resolved into three component but
integral circuits.

(i) The aerial -earth tuning circuit hav-
ing oscillations induced into it from wave
trains passing in the ether.

(2) An amplifier -detector circuit where
the condenser c2 and grid leak R2 provide
the rectification components.

(3) The reaction circuit comprising a
coil L2 and fixed condenser C3.

The method of operation is to tune the
circuit by adjusting Li and CI with the
coupling L2 -Li as loose as possible. Then
adjust RI and B2 until the loudest signals
are obtained, and finally adjust the coup-
ling LI-La until ,the best signals for com-
fortable reading- are heard in the tele-
phones, A. E,
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LOW LOSS
SQUARE LAW

SLOW MOTION
THE " Cosmos " Condenser is a

slow motion condenser with
absolutely no back lash either when
new ck after use. This desirable
feature is accomplished by the use of
a spring belt held in tension, which
permits coarse tuning with the large
knob, and a 10-I slow motion with
the small knob.
Cone bearings allow for adjustment and the slow
motion bracket can be mounted for remote
control as shown in the lower illustrations.

The Condenser for Fine Tuning.
METRO-VICK SUPPLIES, LTD.
(Propriet ors Metropolitan -Vickers ,Elec. Cu., Ltd.)

Metro- Vick House, 145 Charing
Cross Road, LONDON, W.C.2.

PRICES:
Slow Motion '00025 mid. 14/9

Ordinary '0002
00055 15/6
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Co=axial Mounting

1

The new Constructional System
which ensures (a) longer life (b) lower
running costs and (c) greater uni=
formity in results. Used for the first
time in this wonderful new Cossor

Dull Emitter.

FOUR years ago Cossor astonished the
Radio world by evolving a method of

valve construction which, for the first time,
utilised almost the whole of the electron
stream. Two years later this success was
followed up by the introduction of a unique
triple -coated filament which operated at a
phenomenally low temperature.
And now Cossor-in introducing the new
Cossor Point One - demonstrates that
the same spirit of progress which has
always dominated its activities is as
vigorous as ever.

Why valves vary in
performance

It is well known that if a batch of valves
were made up using identical filaments,
grids and anodes without due regard being
paid to the accurate spacing of the elements
that every valve would vary considerably
in results. There would be hardly two
alike. Any variation of distance between
filament and grid or between grid and
anode exercises considerable influence upon
performance. All elements must be mounted
co -axially to obtain the best results and
any method which guarantees this must
result in an incomparably higher standard
of efficiency.
In the new Cossor Point One there is at last
available a patented system of mounting
which infallibly aligns the filament, grid and
anode from top to bottom.

How Co=axial Mounting
is achieved

Owing to the peculiar advantages possessed
by the shape of the Cossor grid and anode
it has been found possible to secure these

two elements together at the top by means
of a seonite insulator. The grid itself ends
in two prongs which are inserted into the
base of the seonite insulator. The anode
rests on a wide flange provided, and is
welded at its base to two stout nickel
supports. Even extreme force cannot dis-
turb the exact relative positions of these
two elements-once fixed in their places, to
a hundredth part of an inch, they are there
for all time.

The new Shockproof Fila=
ment Suspension System
Through the centre of the seonite tube runs
a fine wire which holds the filament in its

correct position. Unlike other valves the
filament in the Cossor Point One is not
held under tension. Its shockproof support
provides exactly the degree of elasticity to
enable it to absorb the sharp concussion
caused by an accidental blow. A knock
which would shatter the filament in an
ordinary valve is rendered harmless by this
amazingly efficient suspension.

Greater uniformity and
economy

Thus with the filament, grid and anode in
permanent alignment it is reasonable to
expect a greater uniformity in results. The
supreme importance of this will be instantly
appreciated by users of Neutrodyne Re-
ceivers employing several stages of matched
H.F. amplification.
But in addition this new valve is ex-
ceptionally economical. Its triple coated
filament consumes only one -tenth of an
ampere at 1.8 volts. A super -heterodyne
using 7 of them would actually consume
less current than a little one -valve set with
a single bi ight emitter.

Bearing in mind, too, the fact that this fila-
ment operates at a glow which is practically
invisible, it will be obvious that at last
wireless enthusiasts have available a valve
which must give an incredibly long and
uniform service.

Types and Prices
Cossor Point One
RED TOP: For H.F. use 1'8 volts

Consumption '1 amp

PLAIN TOP: For Detector 18 volts
Consumption '1 amp.

Cossor Stentor Two
GREEN TOP : For rower use

-Ars Consumption 15 amp.

15/6

15/6

18/6

The new es r Point One
the long -life Dull Emitter with the new .1 am j. filament

Immaneonmensr
t 5378
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Not So Black as It is Painted

IT was with considerable relief that I read
that the hobby of the worse half of one

of the pairs who were this year awarded
the Dunmow Flitch was wireless. We
have heard so much about the wireless
widow who is driven to distraction by her
husband's technical descriptions of new
circuits, and of the numerous divorces that
have been granted in America to wives
who complained bitterly that since the
man had taken up wireless there was no
doing anything with him, that many of
our Benedicts have begun seriously to
wonder whether they should not take up
spillikins or crosswords instead. But now
at last we have clear, convincing proof
that, whatever dire effects upon connubial
bliss wireless may produce across the
Herring Pond, in this country it creates a
spirit of amity and concord. The only
trouble I find is that Mrs. Thermion is so
insistent upon listening to 2 L 0 that my
DX work is seriously curtailed.

Yet Again
Yet again wireless has proved that it

is the sailor's best friend. A few days ago
the Hull steamer Leicester, on her way
to Montreal, found herself amongst ice,
and was badly damaged by a collision
with a floating mass. The S 0 S sent out
was promptly picked up, and customs
vessels were sent immediately to her
assistance. They found her with the for-
ward deck flooded, the forehold full of
water, and one bulkhead stove in. Thanks
to their efforts, she was safely towed into
port.

Something New in Valves
I see it reported that Americans are

much interested in a new type of valve
that employs no filament. Instead of this
there is a cone -shaped metal cathode,
wound with a coil of wire whose contacts
may be connected directly to the lighting
mains. The coil of wire serves the same
purpose as those used in electric radiators.
It is heated by the current which passes
through it, and raises the temperature of
the cathode until a point is reached at
which its coated surface begins to emit
electrons. The cathode is connected to the
negative end of the high-tension battery,
and a stream of electrons passes to the
plate exactly as in an ordinary valve.
The idea is an excellent one, for the
problem of filament heating has always
been one of the most troublesome in wire-
less.

There is, of course, not the slightest
reason why you should use a filament for
the cathode and heat it by passing through
it a low -voltage current from an accumu-
lator. It does not matter what form your

cathode takes or how you supply the neces-
sary heat; you might use 'a gas -ring to do
the job, but that would not be very con-
venient. The principle of using a coil of
wire for heating up the cathode is not in
itself new, for a similar method has been
employed for some time now in "cleaning
up " dull -emitter valves.  At the same
time its application in this particular way
is a distinct novelty, and I rather. fancy
that'it may lead to some most interesting
developments in valve design. It needs
no words of mine to emphasise the enor-
mous advantage of being able to run your
valves directly off the mains no matter
what the supply voltage may he or whether
the current is direct or alternating.

A Revolution
The adoption of a cone -shaped cathode

instead of a filament will give the valve.
designer a tremendous scope for his
activities. In the future we may see valves
turned, so to speak, inside out.  Imme-
diately inside the bulb will be the conical
cathode surrounded by its heating coil.
Within the cathode will be the grid, and
inside that the plate. Owing to the com-
paratively enormous emission surface pro-
vided by a cathode of this kind, quite a
small plate potential should suffice to pro-
duce a large current flow- through the
valve. Thus, in addition to the con-
venience of heating valves direct from the
household supply mains, we may have the
added advantage of being able to use a
plate battery consisting of very few cells.
Valves built on these lines would he prac-
tically everlasting. It should be possible
to make them quite cheaply, and they
should be very much more ,constant in
their action than those employing the
flimsy filament, which is always liable to
displacement.

Unlikely
I see that Dam: Clara Butt, who has

often delighted listeners with her won-
derful voice, has recently made a sugges-
tion that the present licence fee should be
doubled in order to  obtain an ample
revenue, which would make it possible to
have no artistes but those of the highest
class as contributors to the broadcast pro-
grammes. Whilst everyone wishes that
the very best talent should ,be available
for broadcasting, I do not think that Dame
Clara Butt will find that her suggestion
meets with any warm support amongst the
public.

Ten shillings a year is admittedly a
small amount to pay for a daily service
of entertainment; but what those who
make such suggestions often forget is that
the enormous majority of listeners are
users of crystal sets, and a very good

crystal set can be made to -day for a

matter of shillings. Thousands of wire-
less enthusiasts find it difficult to pay the
present ten -shilling fee, and if this were
doubled they would have no choice but to
give up wireless or to become pirates.
And when you come to think of it, there
should already be enough money to pay
for a pretty good service. There are more
than two million licensed wireless folk to-
day, which means that over a million
pounds has been paid for licences in the
last twelve months.

A Queer Fault
I came across a very strange fault in a

friend's set the other day. Finding his
gear completely out of action, and having
failed to discover the cause of the break-
down, he besought me to see if I could
enact more successfully ttre part of the
radio sleuth. As it turned out, it was not
a very long job, for something prompted
me to test out the fixed condensers, and
on doing so I found that the grid con-
denser of the rectifying valve had conf-
pletely broken down. The fitting of a
fresh three -noughts -three put matters to
rights at once.

What is puzzling me is to find any
satisfactory reason for the breakdown of
that condenser. It was of good make, the
mica dielectric being apparently of first-
rate quality. Now if you examine a table
of "puncturing voltages " you will find
that a given thickness of mica requires a
greater potential to break it clown than
alffiost any other insulator. Taking a very
ample margin of safety, a condenser made
with mica dielectrics .002 in. thick (this
is the usual thickness) should he able to
stand up to several hundred volts quite
comfortably. There can never he any high
potential across tke grid condenser of a
rectifying valve, yet this one was abso-
lutely and completely broken down. It is
quite beyond me.

Black Sheep and White Sheep
Howling has been so bad of late in

certain areas that the B.B.C. has found it
necessary to revive the old black list. On
the other hand, there is also a "white list"
which contains those areas in which the
ether is untroubled by the moans and howls
of the ham-handed. Personally I hope
that they will keep their white list dark-
that is, perhaps, rather Madly expressed,

'but you will see what I mean-for I am
sure that its publication would be simply
asking for -trouble. There is no surer way
of making a boy thoroughly evil than to
give him a good -conduct prize, and I

should fear the worst if I found that my
own neighbourhood had been included in
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  On Your Wavelength ! (continued)   
the list of perfectly behaved areas. My
own is, I think, neither a white nor a
black area, but a grey one. Oscillating
Oswald and Ham-handed Henry still chirp
at times, and their occasional misdeeds
serve as a warning to others.

Why Not Plate Rectification ?
I am linable to appreciate the present

popularity of cumulative grid rectification,
commonly known as grid -leak rectification.
I am sure that seventy-five per cent. of
the sets at present in use would benefit
materially if plate rectification were used
both as regards purity of reproduction and
also selectivity. The use of 'grid rectifica-
tion, with its attendant risk of obtaining
imperfect rectification, is the cause of
slight distortion at the amplifier end of the
receiver, and this cause is often entirely
unsuspected. Moreover, grid rectification
considerably flattens the tuning curve of a
set and renders moderately sharp tuning
impossible.

Plate rectification is easily applied to
any set, yet I suppose that owing to the
fact that grid -bias batteries are prone to
run down it is not so economical as the
grid -leak method of obtaining similar
results. All you need do is to connect
your coil direct on to the grid of the valve
and apply sufficient negative volts to the
L.T. end of the coil to reduce the plate
current (the steady plate current flowing
from the H. T. battery) to zero. The cur-
rent will rise when signals are being re-
ceived, but will be zero at all other times.
By, adopting this method an economy in
current consumption from the H.T. battery
is effected, which is alone a desirable state
of affairs in a multi -valve receiver, and
probably offsets the cost of installing the
grid -bias battery.

Pianoforte Interludes
In a recent issue doubts were expressed

as to the wisdom of the B.B.C. confining
the 7.25 period to pianoforte recitals.
Admirable as these ha-ve been both in
selection and execution, it was felt that
the section of listeners who were not inter-
ested in "interpretation" would become
indifferent to these performances. One
can understand the keenness of the student
of the pianoforte, but to me, an average
listener and perhaps somewhat limited in
power of appreciation, came the conviction
that 'amusement would be increased if
these recitals were extended to other
popular instruments. I am now delighted
to hear that the B.B.C. are considering
the development of this type of musical
serial. These recitals are admirable even
if only for one purpose, namely, that of
making one acquainted with the infinite
range of compositions for various instru-
ments.

I hazard a guess that the next series
will be devoted to the 'cello. The change

will give enormous scope, but could not
the stringed instruments be taken in turn
each week? True, this would break the
progressive continuity, but such a prac-
tice would provide that imperative variety.
To the ordinary listener one of the draw-
backs to this serial type of interlude is that
it detracts from the pianoforte or 'cello
recital later in the evening, but to the
student or enthusiast this does not apply.

A Rumour
There was a queer rumour the other day

that "feelers " were being put out by
American broadcasting concerns with a
view to obtaining the services of the
B.B.C.'s experts when the company comes
to an end, as it will do so, as far as can
be seen, at midnight of December 31 next.
America may capture our old masters and
even our ancient buildings, but when it
comes to our B.B.C. people she must be
met with a loud and emphatic " No," if,
indeed, she has any intentions in that
direction. For thyself, I rather doubt
whether there is any truth at all in the
rumour. For one thing, America has no
large organisations such as the B.B.C.,
the bulk of broadcasting over there being
conducted by an amazing variety of private
concerns, such as newspapers, stores,
churches, schools and manufacturers of all
kinds.

Wireless versus Electrics
I met a man the other clay who holds

strange views regarding the position
which he allots to wireless in the engineer-
ing world. In his opinion, wireless is
something totally different to electrical
engineering, but he seems to have no
very tangible data on which to base his
comparisons.

The truth of the matter is that, generally
speaking, the fundamental laws which
govern electrical engineering govern wire-
less. To put the whole thing in a nut-
shell, wireless engineering is merely an
adaptation of knowledge common to all
electrical engineering, with the difference
that the conducting medium is that still
unknown medium, the ether.

A Development
I notice a strong tendency among expert

constructors at the present time to discard
the rheostat in favour of the fixed resistor.
Some years ago, when the filament current
was quite critical, the rheostat was essen-
tial for good working; but nowadays
matters are very different. The majority
of modern valves are not in the least
finicky about their filament supplies ; the
only important thing is not to overrun

Have You Entered for the
International Set Competition ?

(See page 20)

them'if you want them to last. This being
so, there is no good reason why the fixed
resistance unit should not be adopted.
Fixed resistors are cheap either to make
or to buy, and as they are placed inside
the cabinet they reduce the number of
panel excrescences. But the strongest
point in their favour is this : If you are
using a rheostat and the filament battery
voltage begins to fall off, there is a very
great temptation to get the last available
watt out of the accumulator by turning the
knob further and further towards the full -
on, position. In doing so you are inflict-
ing, most likely, a grievous injury i upon
your battery, for when the specific gravity
of the; electrolyte drops below a certain
point the acid in the solution is able to
attack the lead of the plates violently and
to form that coating of lead sulphate
which may prove fatal. With a fixed
resister you cannot do this. When signal
strength falls off the only course open is
to close down.

A Big Difference
As an earne-t -tudent of American wire-

less literature, I have always been struck
by one great difference between their con-
structors and ours. This is that, though
heaps of them " make " their own sets,
their constructional work is confined to the
insertion of a few screws, usually into
ready drilled holes. In this country we do
make a good deal of our own stuff. Not
so many years ago quite a number of us
were turning out such things as low -
frequency transformers and even variable
condensers, cutting out the plates of these
from sheet zinc or brass and turning up
the spindles and even the knobs.

We do not do this kind of thing
nowadays because we can buy far better
condensers and other components than we
can possibly make for ourselves; but we
do construct quite a number of smaller
components, and most of us do our own
drilling, tapping and general fitting. This
is largely due to the fact that long before
wireless became popular, model -making
was a national hobby in this country.

We Must Wake Up
I see it reported that American radio

manufacturers are rapidly obtaining the
lion's share of trade in some of our
Colonies. The trouble is not that Ameri-
can sets are better than ours, but that our
makers will not realise local conditions.
In a vast country like Australia, for in-
stance, which has not a great number of
broadcasting stations, there is more, call
for big valve sets than for anything else.
Yet our people have beeil exporting crystal
sets or small valve receivers, for which
there is only a limited use. The Ameri-
cans, on the other hand, are sending out
reasonably priced five-valvers and are
doing a roaring trade. THERMION.
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WIRELESSING PICTURES ACROSS THE ATLANTIC
Working Details of the Ranger System of Photo -telegraphy

By T. THORNE BAKER, F.Inst.P., F.R.P.S.

AREGULAR service of wireless pic-
tures across the Atlantic has now been

established, and several pictures are being
transmitted daily from London to New
York. The system in use is
that of Capt. R. H. Ranger,
whose apparatus at New
York is also transmitting to
California and Honolulu.

The apparatus in London
is installed at Radio House,
and the signals travel zzo
miles over the landline
from London to Carnarvon,
where the Marconi station
transmits them by wireless
to the river -head station of
the Radio Corporation of
America, The latter station
is on Long Island, and the
wireless signals received
there are re -transmitted by
wire again to the apparatus
in. New York City.

Capt. Ranger makes use
of the photo -electric cell,
and a scheme of trans-
mission in its simplest form
is seen in the diagram.
Here P is a Pointolite lamp
with a reflector R behind it,
c represents a glass cylinder
over which a photographic transparency
is placed. M represents a small prism,
and the rays of light from the lamp
are reflected by this prism through the
photograph with a lens system so that a
small portion of the image crossed by the
rays is thrown upon a small aperture D
about glz in. square; the rays passing

Diagram showing the Principle of the Ranger
Photo -telegraphic System.

through this aperture are reflected by a
mirror N upon the photo -electric cell P E.

The photo -electric cell, as readers know,
generates a minute electric current (in this
case about 2 microamperes) when light
falls upon it, and arrangements have been
made whereby the current generated is
more or less faithfully proportional at each
instant to the density of that portion of
the picture traversed by the rays of light.
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The photo -electric current is greatly operates an ordinary high-speed telegraph
amplified by means of valves, the actual relay. An interesting feature of the appa-
current applied to the telegraph circuit ratus at Radio House is that the photo -
being about 15 milliamperes. This current graph being transmitted to America is

picked up from Carnarvon
by a receiver working side

RADIOPHOTOGRAM OF STRIKE PI If in London. Troop, Marching
Past Law Courts; Photograph by World Staff Photographer YESTERDAY

This picture was actually published in a New York paper the day after the
photograph was taken in London.

by side with it; it is thus
possible for the operator to
watch the progress of the
transmission, and should it
be in any way faulty he .can
to a large extent control the
transmitting machine.

The receiving apparatus
has been arranged for con-
tinuous -wave telegraph
signals by the heterodyne -
beat method. The rectified
signals, after amplification,
(-)7ierate a siphon recorder,
which is one of the most in -
c nious units of the whole

system. This recorder dips
once for each signal and
makes a dot upon the paper
attached to the drum of the
receiving instrument. It
operates with marvellous
quickness, and as a feature
of the transmitter is to

(Concluded or b.c,,e 16)

P5+'+: Marconi's rimless To. fvrank Co., Ltd.
Operating the Ranger Photo-telegraphie Transmitter.
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Fixing Loose Control Knobs
IT sometimes happens that the thread of

the spindle of a component, such as a
variable, grid leak or anode resistance, be-
comes worn. As contact is made between

Spring

Method of Fixing Control Knob.

the spindle and the mounting bush the de-
fect is a troublesome one, often resulting
in loud crackling noises. This can be
remedied very simply by inserting a small
coil spring between the knob and the
panel -mounting collar. The
spring does not interfere with the
operation of the component, but
by exerting pressure on the knob
it holds the thread of the spindle
in good contact with the bush
through which it works. H. P.

provided. The switch, which should be of
large size and mounted upon a porcelain
base, should be installed outside the
Be very careful to see that a good con-
nection is made to all the switch contacts,
and use a stout wire between the two clips
shown on the left of the diagram. J. R.

Rain -proof Insulator
THE diagram illustrates in section an

easily -made insulator that is absolutely
unaffected by, climatic changes. The con-
struction of a single insulator necessitates
the purchase of a 6 -in. length of good -
quality ebonite tube having an external
diameter of  approximately in., lb.
of flowers of sulphur, and a length of
No. 14 S.W.G. galvanised -iron wire.

The iron wire is bent into two loops, as
shown, which are held firmly in the sulphur
in the middle of the tube. A china or fire -
clay vessel should be used for heating and

COMN1CTA

Earthing the Aerial
DURING the summer the amateur

should see that his aerial is provided
with an efficient earthing switch. The
switch wired so that it merely forms a
shunt across the aerial and earth terminals
of the set and does not cut it out alto -

To Set

Connections of Earthing Switch.

gether is by no means a satisfactory safety
device. The best way of arranging an
earthing switch is that shown in the dia-
gram. When such a switch is thrown over
to the right, the set is connected to the
aerial and earth; when it is turned over
to the left, the set is completely cut out
and a direct path from -aerial to earth is

teawrr rl/BZ LAROINI.0 SULAM.

Section of Rain -proof Insulator.

melting the sulphur, as a sulphide easily
forms if a metal vessel is used.

Having melted the sulphur, the tube is
held vertically and the sulphur poured in
to a depth of about i3 in., the cardboard
disc preventing any leakage. Just before
the sulphur begins to solidify the coiled
end of one of the iron wire connections is
immersed centrally in the liquid. It is
held in position until the sulphur sets.
The tube is then inverted and the second
connector attached in a similar manner.

B. H.
Battery Attention
IN hot weather both accumulators and dry

batteries should receive a little extra
attention in order to keep them in first-rate
condition. Look at the accumulator every
now and then to see that the electrolyte
has not fallen to too low a level owing
to the effects of evaporation. Should it
be below the tops of the plates, replace
what has been lost by adding distilled
water only. On no account use water
from the tap, for this contains impurities
which are liable to set up undesirable
chemical actions. Keep a dry -cell high-
tension battery in a place where it is' not
exposed to the direct rays of the sun. H.

Loud -speaker Adjustment
DELICATE control of the air gap be-

tween the poles and the diaphragm
of a loud -speaker is absolutely essential if
the maximum volume is to be obtained.

ildjustiry screw

Extension Arm for Loud -speaker Control.

With- some types of loud -speaker the ad-
justment is very critical, and an extension
arm fitted to the. control knob is then an
advantage. The arm, which may consist
simply of a length of screwed brass rod, is

easily attached to' the control
knob, and a small ebonite knob
should be fitted at the other to
facilitate adjustment. P.

Vernier Adjustment
DETAILS

of an easily made
vernier adjusting device for

variable condensers are shown
in the accompanying sketch. It will be
seen that a small roller of adhesive insu-
lating tape is arranged to rub against
the edge of the condenser dial. The
screwed rod on which the roller is mounted
may be of any convenient length, and if
hand -capacity effects are often experienced
with the receiver it may be an advantage
to have this rod some io in. or 12 in. in

lanumpti

/Condenser bosh
Vernier Adjustment

Tape

-Washer

Lock ares
for Condenser.

length. The method of mounting the con-
trol spindle is clearly shown' in the dia-
gram, the spring washer being placed be-
tween the roller and the panel to prevent
looseness and backlash.

The roller of adhesive tape should bear
against the edge of the dial with just
sufficient pressure. G. J.
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ENNo. 193 a brief account was
given,of 'a crystal receiver for

which some remarkable claims of
long-distance reception were
made. Very many requests for
further details of this set have
been received, and these are
given in this article. Although
at a distance of thirty miles from
a main broadcasting station the

Otnateur Wireless
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DISTANCE

writer obtains quite comfortable
signal strength, and within short
ranges the volume is gufficient to work a
loud -speaker so that reception is nicely
audible, it should be, distinctly understood
that this will not be possible in every case,
as so much depends upon individual con-
ditions.

The chief factors in the efficiency of a
crystal set are resistance and self -capacity.
Both resistance and capacity reduce signal
strength and should be kept as low as pos-
sible. Self -capacity and resistance to H:F.
currents occur in the aerial system, in the
wiring, and in the tuning coil. Conse-
quently stiff bus -bar must be used for the
connections; and each wire properly separ-
ated from its neighbour by a space of at
least half an inch.

The Tuning Coil
The coil demands a good deal of con-

sideration. In this particular set a heavy
solenoid coil is used with a length of 12 in.
and a diameter of 4 in. It is wound with
7/22 copper wire of the kind commonly
sold for aerial purposes.

The circuit diagram is given in Fig. 1.

It will be noticed that a small fixed con-
denser of .0003 microfarad capacity is in-
serted in the aerial lead; this sharpens the
tuning by reducing the damping effect of
the aerial.

The following parts will be required for
the construction of the set : One ebonite
panel 14 in. by 5 in. by Y4 in.; one
mahogany cabinet 14 in. by 5 in. by 6 in.;
two fixed condensers, .002 and .0003 micro -
farad; ten valve sockets and 2 valve pins;
one crystal detector; 70 ft. of 7/22 copper
wire; one cardboard tube 12 in. by 4 in.; a
quantity of bus -bar wire and a few screws.

The drilling diagram is given by Fig. 2.

A

Photograph of Complete Receiver.

The cardboard tube should be given a light
coat of shellac varnish to keep out the
damp: Use the varnish sparingly, a-; it
has the effect of increasing the self -capacity
of the coil. When the varnish is dry wind

Fig. 1. --Circuit Diagram,

the coil with 7o turns of the 7, 22 copper
wire. The tube is then secured to the
ebonite panel by means of two Meccano
brackets. Five tappings are taken from

Photograph of Under Side of Panel.

each end; those on the right are for fine
tuning and are connected to the last five
single turns; the tappings on the left are
for rough tuning and are connected at in -

4

Fig. 2.-- Layout of Panel.

OOF1nDELEDEEC1OLIE0EIDELEOCELu

tervals of five turns. The tap-
pings are carried out wits} the
aid of stiff bus -bar firmly soldered
to the coil and to the valve
sockets on the panel (see Fig. 3).
Other details will be apparent
from the photographs and
drawings.

A tuning condenser is not re-
quired, because sufficiently sharp
tuning can be obtained by means
of the right-hand tappings.

The operation of this receiver presents
no difficulty. The clesired station is first
brought in with the left-hand switch and 
fine tuning carried out with the switch on
the right. It is a good idea to make a note
of the position of the two plugs for the
various stations, so that any particular
transmission may be readily tuned in at a
moment's notice.

In conclusion, alp reader would be well
advised to pay the most careful attention
to his aerial and earth. With a poor
aerial even the best of sets will give dis-
appointing results. Erect the aerial as
high as possible and take care that it is
properly insulated. On no account run the
lead-in near to any metallic objects, such
ap.: pipes and gutters. Make the earth con-
nection as short and efficient as possible
and bury the earth plate in a spot which
can always be kept damp.

G. J. M.r=z%
SMALL SOLDERING BITS
FOR wiring up receiving sets light sol-

dering -bits of very small size should
be used. These are far handier for such
work than the full-sized bit; the only
drawback to their use is that they 'so
rapidly cool. An excellent tip is to use
a spirit -lamp for heating purposes and to
work with a couple of small bits. A
holder for supporting the iron that is not
in use at the moment and for keeping its
bit in the flame of the lamp is easily made
from a short length of No. IS bare copper
wire. When soldering is in progress one
bit is always being heated whilst the other
is in actual use. W.

FINE. ruiiitic COAR5E1UMMC
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JUST over three years ago a new valve
of unorthodox appearance and construc-

tion was placed on the market by the now
well-known firm of A. C. .Cossor, Ltd.
Its introduction created a mild furore
amongst those who had accustomed them-
selves to the more conventional type of
valve having a spiral grid and tubular
plate, but despite its unusual appearance
it soon became extremely popular. Even
to -day the original valve-known as the
Pi-ranks among the first-class British
bright emitters.

Gradually the valve has developed, but
the distinctive design of the hood -shaped
plate and grid and the arched filament has
always been maintained. With this
special shape of plate and grid it is
claimed that the, entire electronic emission
from the filament is used, and that as a
greater length of filament is necessary a
greater emission surface is available.

Improvements
The latest development in Cossor valves

introduces some excellent features, and we
feel sure that our readers will welcome
details, together with our own experiences,
of the new group of valves just produced.

Not only is a great improvement shown
,in the electrical properties of the new
valves, but there is one particular feature
in the mounting. of the electrodes which
is well worth describing. We refer to the
method of supporting the electrodes, in
which a seonite insulator securely holds
the grid and plate and, to all intents and
purposes, becomes an integral part of
these two elements, rendering the slightest
movement of either of them impossible.
Through the centre of the insulator is
passed the fine wire which retains the fila-
ment in position. It is thus practically

DETAILS COUNT in
VALVE DEVELOPMENT

Economy and Good Performance :: Concentric Electrode Support :: Uniform Characteristics
Low Current Consumption Low -loss Features : Anti-microphonic

This photo-
graph shows

the neat
appearance
of the new

Cossor valves.
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Fig. 2.-Curves Illustrating the Excellent
Amplifying Properties of the Red Top Valve.

impossible for the electrodes to become
displaced in relation to each other. This
ensures that the working characteristics of
the valve remain unaltered throughout its
life.

Hitherto it has been difficult to prevent
variations between valves of the same
class owing to small differences in the
spacing of the electrodes. Even if com-
plete uniformity were possible in the
factory, the wear and tear to which the
valve is subjected causes changes in the
relative positions of the grid, plate and
filament. Later on, however, we shall
have more to say concerning the uniformity
of the new valves.

The New Types
Three new types of valve are being pro-

duced, as follow : The Cossor "Point
One " Red Top is a high -frequency ampli-
fying valve, the "Point One" Green Top
is a detector, whilst the Stentor Two is a
low -frequency power amplifying valve.
All three valves are designed to work off
a 2 -volt accumulator, the H.F. and detec-
tor valves taking a filament current of
.1 ampere and the power valve .15 ampere.
It will thus be seen that the valves are
very economical to run, especially when it
is pointed out that if seven of these valves
were used in a super het, the total current
consumption would only equal that of a
single -valve set using an ordinary bright
emitter.

Although the filament voltage is rated
at i.8 volts, the valve will function satis-
factorily at a voltage as low as 1.2, and
has been given a life test at 2.2 volts at
the works. This latitude is very desirable
and allows for the use of dry batteries
instead of accumulators.

The Electrodes
By reason of the unusual construction,

the filament is exceptionally long and is
arched, being supported at the apex by a
fine wire attached to the seonite insulator.
This support, which is clearly seen in the
photographs and sketch, permits the slight
elasticity necessary for the absorption of
shocks caused by rough usage. No ten-
sion, however, is exerted on the filament.

Enclosing the filament is the hood -
shaped grid, which is wound on strong
molybdenum supports, each turn of wire
being electrically welded to the supports.

The plate, also hood -shaped, is deep and
completely encloses grid and filament. It
is greatly strengthened by the rib which
passes round the perimeter.

As previously indicated, the three elec-
trodes are held in position by the small

many respects from the older types. The
Ilass bulb is pipless and is made of strong
lass. The base, while possessing the

usual low -loss design, in which all super-
fluous insulating material is removed,

'4*possesses a wide flange to facilitate the
withdrawal from a stubborn valve holder
without fear of damage. New pins are
employed, which, instead of having a
single slot, possess two slots in inter-
secting positions. In addition, the pins
are tapered so that the valve may be easily
inserted. The sketch, Fig. r, shows the
internal construction of the valve.

The H.F. Valve
state that the Point

One Red Top valve is suitable for H.F.
or resistance -capacity amplification, as
well as for reflex work. For H.F. work

The manufacturers

BASE CUT AWAY
TO RE.DUCF.
CAPACITY
BETWEEN

LEG

SEON IT E INSULATOR
SUPPORTING GRID
J -ND FILAMENT

PLATE.-

GRID

WIRES FROit'l ELECTRODES
501-DERED TO ff ND OF

LEGS

FILAMENT
5UPPORTED
AT TOP AND
BOTTOM

Fig. 1. This Diagram shows the Special Features in the Construction of the New Valve.

seonite insulator, giving a co -axial mount-
ing. They are, of course, further sup-
ported by the glass pinch through which
the connections to the pins are taken.
General Design

In appearance the new valves differ in

ocoDDIDEBE UDO

the amplification factor should be high
and the characteristic curve of the valve
should he steep. As will be seen from
Fig. 2, which is the anode -current grid -
volts curve of the H.F. valve, a good
steep curve is obtained. The amplification

15

The co -axial
method of
mounting
the three

electrodes is
clearly seen

here.

of signals, however, does not depend only
on the amplification factor of the valve, but
is proportional to the product of the ampli-
fication factor and the mutual conduct-
ance, so that the greater the mutual con-
ductance the greater will be the total
amplification. The mutual conductance is
really the slope of the characteristic curve.
The impedance of the H.F. valve is
usually high on account of the high ampli-
fication factor required.

Ori a series of calculations the average
impedance of the Red Top valve is 42,000
ohms, the average amplification factor 13,
and the mutual conductance or slope (at
70 volts) 32,000 ohms. These figures indi-
cate good H.F. amplification. Tested in
an actual receiver having two stages of
H.F. amplification, results were very
satisfactory and, indeed, were well above
those obtained from our standard 2 -volt
H.F. valves. The most suitable plate
voltage is about 70.

For resistance -capacity amplification a
much higher voltage is required. A suit-
able value is about 120 volts, using
loo,000-ohm anode resistances. With two
or three stages of resistance -capacity
amplification the reproduction of speech
and music is very pure.

The Plain Top Valve
While the Plain Top valve may be used

as a first -stage low -frequency amplifier, its
chief purpose is the important one of recti-
fication. A rectifying valve, using the
leaky -grid method of rectification, must
have a sharp rise in grid current when
the grid becomes positive with respect to
the filament. In this manner the positive
cycle of each incoming oscillation is sup-
pressed.

emateut WinlIts3
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L.F. Amplification
For a first -stage low -frequency amplifier

the amplification factor should not be too
high, nor as low as is usual with the
second stage. The reason for this will be
explained later. At the same time, how-
ever, for pure reproduction the portion
of the characteristic curve to the left of
the zero grid -volts line should be long and
straight, so that sufficient negative grid
bias can be applied to make sure that
no grid current will flow however strong
signals may be. With about 1 to volts on
the plate of the Plain Top valve and a
negative grid bias of 3 volts, good first -
stage amplification is obtained. As a
detector a plate voltage of 6o is recom-
mended.. Fig. 3 is the characteristic curve.

The impedance of the valve has an
average value of 22,000 ohms, the ampli-
fication factor being about 9 and the
mutual conductance at 5o volts approxi-
mately 20,80o ohms.

The Stentor Two
In discussing the H.F. valve it was

stated that when the amplification factor
and the mutual conductance are high, the
total amplification is large. If the ampli-
fication factor is high the curves for
different plate voltages are close together
in a horizontal direction, and if the curves
are not very steep (that is, if .the mutual
conductance is low), a large increase in
anode voltage will not bring the straight
portion of the curve much farther to the
left of the zero grid -volts line and the
valve will never be a good -power
amplifier.

If we reduce the amplification factor,
the curves are separated and are brought
farther to the left as the plate voltage is

(Continued at foot of next page)
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Its Usefulness as a First -stage L.F. Amplifier.
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JUST over three years ago a new valve
of unorthodox appearance and construc-

tion was placed on the market by the now
well-known firm of A. C. .Cossor, Ltd.
Its introduction created a mild furore
amongst those who had accustomed them-
selves to the more conventional type of
valve having a spiral grid and tubular
plate, but despite its unusual appearance
it soon became extremely popular. Even
to -day the original valve-known as the
Pi-ranks among the first-class British
bright emitters.

Gradually the valve has developed, but
the distinctive design of the hood -shaped
plate and grid and the arched filament has
always been maintained. With this
special shape of plate and grid it is
claimed that the, entire electronic emission
from the filament is used, and that as a
greater length of filament is necessary a
greater emission surface is available.

Improvements
The latest development in Cossor valves

introduces some excellent features, and we
feel sure that our readers will welcome
details, together with our own experiences,
of the new group of valves just produced.

Not only is a great improvement shown
,in the electrical properties of the new
valves, but there is one particular feature
in the mounting. of the electrodes which
is well worth describing. We refer to the
method of supporting the electrodes, in
which a seonite insulator securely holds
the grid and plate and, to all intents and
purposes, becomes an integral part of
these two elements, rendering the slightest
movement of either of them impossible.
Through the centre of the insulator is
passed the fine wire which retains the fila-
ment in position. It is thus practically

DETAILS COUNT in
VALVE DEVELOPMENT

Economy and Good Performance :: Concentric Electrode Support :: Uniform Characteristics
Low Current Consumption Low -loss Features : Anti-microphonic

This photo-
graph shows

the neat
appearance
of the new

Cossor valves.
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Fig. 2.-Curves Illustrating the Excellent
Amplifying Properties of the Red Top Valve.

impossible for the electrodes to become
displaced in relation to each other. This
ensures that the working characteristics of
the valve remain unaltered throughout its
life.

Hitherto it has been difficult to prevent
variations between valves of the same
class owing to small differences in the
spacing of the electrodes. Even if com-
plete uniformity were possible in the
factory, the wear and tear to which the
valve is subjected causes changes in the
relative positions of the grid, plate and
filament. Later on, however, we shall
have more to say concerning the uniformity
of the new valves.

The New Types
Three new types of valve are being pro-

duced, as follow : The Cossor "Point
One " Red Top is a high -frequency ampli-
fying valve, the "Point One" Green Top
is a detector, whilst the Stentor Two is a
low -frequency power amplifying valve.
All three valves are designed to work off
a 2 -volt accumulator, the H.F. and detec-
tor valves taking a filament current of
.1 ampere and the power valve .15 ampere.
It will thus be seen that the valves are
very economical to run, especially when it
is pointed out that if seven of these valves
were used in a super het, the total current
consumption would only equal that of a
single -valve set using an ordinary bright
emitter.

Although the filament voltage is rated
at i.8 volts, the valve will function satis-
factorily at a voltage as low as 1.2, and
has been given a life test at 2.2 volts at
the works. This latitude is very desirable
and allows for the use of dry batteries
instead of accumulators.

The Electrodes
By reason of the unusual construction,

the filament is exceptionally long and is
arched, being supported at the apex by a
fine wire attached to the seonite insulator.
This support, which is clearly seen in the
photographs and sketch, permits the slight
elasticity necessary for the absorption of
shocks caused by rough usage. No ten-
sion, however, is exerted on the filament.

Enclosing the filament is the hood -
shaped grid, which is wound on strong
molybdenum supports, each turn of wire
being electrically welded to the supports.

The plate, also hood -shaped, is deep and
completely encloses grid and filament. It
is greatly strengthened by the rib which
passes round the perimeter.

As previously indicated, the three elec-
trodes are held in position by the small

many respects from the older types. The
Ilass bulb is pipless and is made of strong
lass. The base, while possessing the

usual low -loss design, in which all super-
fluous insulating material is removed,

'4*possesses a wide flange to facilitate the
withdrawal from a stubborn valve holder
without fear of damage. New pins are
employed, which, instead of having a
single slot, possess two slots in inter-
secting positions. In addition, the pins
are tapered so that the valve may be easily
inserted. The sketch, Fig. r, shows the
internal construction of the valve.

The H.F. Valve
state that the Point

One Red Top valve is suitable for H.F.
or resistance -capacity amplification, as
well as for reflex work. For H.F. work

The manufacturers

BASE CUT AWAY
TO RE.DUCF.
CAPACITY
BETWEEN

LEG

SEON IT E INSULATOR
SUPPORTING GRID
J -ND FILAMENT

PLATE.-

GRID

WIRES FROit'l ELECTRODES
501-DERED TO ff ND OF

LEGS

FILAMENT
5UPPORTED
AT TOP AND
BOTTOM

Fig. 1. This Diagram shows the Special Features in the Construction of the New Valve.

seonite insulator, giving a co -axial mount-
ing. They are, of course, further sup-
ported by the glass pinch through which
the connections to the pins are taken.
General Design

In appearance the new valves differ in

ocoDDIDEBE UDO

the amplification factor should be high
and the characteristic curve of the valve
should he steep. As will be seen from
Fig. 2, which is the anode -current grid -
volts curve of the H.F. valve, a good
steep curve is obtained. The amplification

15

The co -axial
method of
mounting
the three

electrodes is
clearly seen

here.

of signals, however, does not depend only
on the amplification factor of the valve, but
is proportional to the product of the ampli-
fication factor and the mutual conduct-
ance, so that the greater the mutual con-
ductance the greater will be the total
amplification. The mutual conductance is
really the slope of the characteristic curve.
The impedance of the H.F. valve is
usually high on account of the high ampli-
fication factor required.

Ori a series of calculations the average
impedance of the Red Top valve is 42,000
ohms, the average amplification factor 13,
and the mutual conductance or slope (at
70 volts) 32,000 ohms. These figures indi-
cate good H.F. amplification. Tested in
an actual receiver having two stages of
H.F. amplification, results were very
satisfactory and, indeed, were well above
those obtained from our standard 2 -volt
H.F. valves. The most suitable plate
voltage is about 70.

For resistance -capacity amplification a
much higher voltage is required. A suit-
able value is about 120 volts, using
loo,000-ohm anode resistances. With two
or three stages of resistance -capacity
amplification the reproduction of speech
and music is very pure.

The Plain Top Valve
While the Plain Top valve may be used

as a first -stage low -frequency amplifier, its
chief purpose is the important one of recti-
fication. A rectifying valve, using the
leaky -grid method of rectification, must
have a sharp rise in grid current when
the grid becomes positive with respect to
the filament. In this manner the positive
cycle of each incoming oscillation is sup-
pressed.

emateut WinlIts3
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L.F. Amplification
For a first -stage low -frequency amplifier

the amplification factor should not be too
high, nor as low as is usual with the
second stage. The reason for this will be
explained later. At the same time, how-
ever, for pure reproduction the portion
of the characteristic curve to the left of
the zero grid -volts line should be long and
straight, so that sufficient negative grid
bias can be applied to make sure that
no grid current will flow however strong
signals may be. With about 1 to volts on
the plate of the Plain Top valve and a
negative grid bias of 3 volts, good first -
stage amplification is obtained. As a
detector a plate voltage of 6o is recom-
mended.. Fig. 3 is the characteristic curve.

The impedance of the valve has an
average value of 22,000 ohms, the ampli-
fication factor being about 9 and the
mutual conductance at 5o volts approxi-
mately 20,80o ohms.

The Stentor Two
In discussing the H.F. valve it was

stated that when the amplification factor
and the mutual conductance are high, the
total amplification is large. If the ampli-
fication factor is high the curves for
different plate voltages are close together
in a horizontal direction, and if the curves
are not very steep (that is, if .the mutual
conductance is low), a large increase in
anode voltage will not bring the straight
portion of the curve much farther to the
left of the zero grid -volts line and the
valve will never be a good -power
amplifier.

If we reduce the amplification factor,
the curves are separated and are brought
farther to the left as the plate voltage is

(Continued at foot of next page)
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Fig. 3.-The Curves of the Plain Top Valve show
Its Usefulness as a First -stage L.F. Amplifier.
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NEXT WEEK AT 21,0
MODEEDEEDED

In the
Programmes

As next Sunday is the famous "Fourth"
of July, Independence Day of America,

a special American programme will be
given, the details of which are to be
sprung upon us, I believe, at the last
moment. The 9.15 programme will be
provided by Albert Sandler and his
orchestra _relayed from Eastbourne.

On , Monday a symphony programme
will be relayed from Crane Hall, Liver-
pool, where the Liverpool Station Sym-
phony Orchestra will be conducted by
Frederick Brown, the soloists being Lewys
James (baritone) and Stephen Wearing,
the pianist who was responsible a little
while back for the week of Rachmaninov
preludes at 2 L 0.

For those who like "stunts," one of
exceptional interest is promised at to.to,
when Mr. Frank Shield, an ex -naval diver,
will make a descent into the Thames and
from beneath the water will talk to
listeners. The variety programme which
follows includes Lawrence Anderson and
Josephine Trix. Since one of these famous
sisters married and retired from the double
turn in which they had made themselves
famous, Miss Josephine has been appear-
ing as soloist.

For Tuesday a competition has been
arranged by our contemporary, Pearson's
Treekly, to broadcast four sketches, under
the title "What Would You Do ? " each of
which terminates in a problem. For the

CIO El

By " THE LISTENER "
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solution of these, prizes to the value of
Zioo are offered. Later follows an orches-
tral programme conducted by Dan God-
frey, with Sydney Coltham and Montague
F. Brearley (violinist) as soloists.

Considerable contrast is provided on
Wednesday as regards the evening pro-
gramme, for Willie Rouse (Wireless
Willie) and his party entertain from
8 o'clock until 8.30, when from the studio
will he performed Verdi's rather un-
pleasant opera Rigoletto. The 2 L 0
orchestra will be conducted by Percy Pitt,
while the cast includes Sylvia Nelis (who,
by the way, was the original "Polly " in
the Beggars Opera), Gladys Palmer, Gwen
Knight and three prominent members of
the B.N.O.C., namely, 'Dennis .Noble,
Frederic Collier and Tudor Davies.

The Royal Pai-ks Band will be relayed
from Hyde Park on Thursday, with studio
interludes by Joseph Farrington, of the
B.N.O.C., and Winifred Fisher. The
variety programme at to includes the
"Aucklands," concertina duettists, who
have a third member in the company in
the form of a roller canary, which accom-
panies with real bird trills as they play.
Other artistes will be Nick Adams, the
original creator of the role of Mawruss in
Potash and Perlmutter, as well as Jeffrey
Hazel and Hastings Canler.

It would be hard to find two more
opposites of music than the items promised
for Friday evening, when at 8.45 from the
Summer Theatre, Felixstowe, will be
relayed the well-known Margate concert
party run by Murray Ashford, followed at
to by a programme of English music.

On Saturday evening a programme
arranged by Andre Chariot is to be
broadcast.

" WIRELESSINO PICTURES ACROSS THE AT-
LANTIC " (continued from page it)

give a number of signals very close
together for dark parts of the picture,
and at longer intervals for lighter parts
of the picture, so the siphon works a
string of closely adjacent dots for a dark
line or a string of more or less widely
separated dots for a grey line. These dots
are, needless to say, combined together to
build up the photographic reproduction
much on the lines ,indicated in previous
articles on picture -telegraphy. It is inter-
esting to note, however, that Capt. Ranger
uses a different motion to that employed
by Korn, Belin, the writer and others. In
his case the prism inside the glass cylinder,
and not the cylinder itself, travels
laterally, that is, parallel to the axis, so
that the pencil of rays passing through the
photograph traces a line path from one
end to the other, from A to B in the dia-
gram. The cylinder is then rotated
through a very small angle, and the prism
then travels back again from B to A. These
backward and forward motions are con-
tinued until the cylinder has rotated suffi-
ciently for the whole of the picture to have
been traversed by the pencil of light,
when, of course, the transmission is
finished.

Each machine is operated by a small
synchronous electric motor, controlled by a
tuned reed. A photograph of one of the
instruments is shown. T. T. B.

" DETAILS COUNT in VALVE DEVELOPMENT "
(continued from preceding page)

increased. This will be clearly seen by
comparing the curves of the H.F. and
power valves, Figs. 2 and 4, respectively.
It will be seen that the straight portion
of the curve of the power valve to the left
of the zero line is greatly increased by the
reduction of the amplification factor, and
the valve will therefore deal with more
power without distortion. This explains
why power valves, have a comparatively
low amplification factor.

From the curves it is evident that the
Cossor Stentor Two (Green Top) has been
designed to give distortionless amplifica-
tion. The impedance, which should be
low, is 8,000 ohms, the amplification factor
8, and the mutual conductance ',too ohms
at 13p volts. At this plate voltage a nega-
tive grid bias of 5 volts is required. In
conjunction with a good transformer, this
valve will give beautiful reproduction,
quite free from distortion. The filament
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Fig. 4.-Three Curves of the Stentor Two Valve.
Note the long straight portions.

consumption. of this valve, by the way, is
.15 ampere. The total electronic emission
is very high and, for this reason, the valve
is very suitable for use as an oscillator in
a super -heterodyne receiver.

Uniform Characteristics
By way of testing the uniformity of the

valves supplied to us for testing purposes,
we inserted samples of each type into the
valve holder of our valve -testing appa-
ratus and noted the plate current at a
fixed grid and filament voltage. In no
case did the samples of each type give a
plate current' reading that differed by more
than .o5 milliampere. This test shows up
the wonderful uniformity of the valves
produced.

In conclusion, we congratulate the firm
of A. C. Cossor, Ltd., for producing a
group of valves which are not only
economical in their current consumption,
but which give results equal to 6 -volt
valves.
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A.J.S. Safety Switch
WHEN a wireless receiver is not being

used it is always safer to disconnect
it entirely from the aerial and to connect
the latter direct to earth. It must be
remembered that it is not only necessary
for the aerial to be actually struck by
lightning for damage to occur to the set.
Should a heavy static charge gradually
accumulate on the aerial it is possible for
damage to be done.

The A.J.S. aerial switch will give ade-
quate protection to any type of receiver.
The instrument consists of a small rotary
switch provided with four terminals
marked A, E, AR and ER. Aerial and
earth wires are connected to A and E re-
spectively, whilst the aerial and earth ter-
minals of the receiver are connected AR
and ER. When the switch is in the "on"
position the aerial and earth are connected
to the receiver, but a small spark gap is
present to enable heavy static charges to
discharge directly to earth without entering
and damaging the receiver. With the
switch in the "off " position the aerial and
earth are connected together and totally
disconnected from the receiver.

The address of the manufacturers is
A. J. Stevens, Ltd., Wolverhampton.

17 entateur Vreliss
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"A.W." TESTS OF APPARATUS
Conducted in the "Amateur Wireless " Research and Test Department
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Igranic Triple -honeycomb Coil.

Tudor H.T. Accumulator
\\'E have received from the Tudor Accu-
mulator Co., Ltd., of 2, Norfolk Street,
Strand, W..C.2, a sample of their 6o -volt
H.T. accumulator. This battery is made
up of 3o 2 -volt cells.of ample proportions,
each cell containing one positive and one
negative plate. The cells are connected in

1:11:10013:11:100EMECI0EEEDEDEO00E000010000001201:0

series by short lead straps, in the centre
of each of which a hole is made to take a
wander plug. In this manner any voltage
up to 6o may be tapped off in steps each
of 2 volts.

A point which we are glad to note is the
method of arranging the cells in two rows
of fifteen. With this system it is possible
to inspect every cell without the necessity
of removing them from their position.

Tudor H.T. Accumulator.

This may seem a minor detail, but it is
most important that the acid level of all
the cells should be kept up to the level in-
dicated on the glass container, and with
the cells all clustered together it is no easy
matter to see whether the acid level has
fallen or not.

Vent holes of a sensible size are pro-
vided, enabling the introduction of elec-
trolyte into each container a com-
paratively simple matter. The battery is
mounted in a wooden crate having dimen-
sions 18% in. by 5% in., and connections
are brought out to two large terminals
mounted on, but insulated from, the side
of the crate. An aluminium plate, giving
instructions for charging and maintenance,
is alsc) attached to the side of the crate.
The actual capacity is 2.5 ampere hours
and the charging rate .1 to .2 ampere.

New Igranzc Coils
THE IGRANIC ELECTRIC CO., LTD., of
Queen Victoria Street, London, have just
produced a new type of honeycomb coil,
the special feature of which ,is that each
coil is divided into three sections wound
side by side and connected in series. It is
claimed that this manner of winding
reduces the self -capacity of the coil to a
considerable ektent, in some cases being
less than one -quarter of the self-apacity
of the older type _of coil.

As can Well be- imagined,: if anything
like uniforMity is to be obtained 'between
coils of the same rated value the spacing
between the three sections must he identi-
eal. This can only be done by precision
methods of manufacture which the Igranic
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Co., who have many years' experience of
coil manufacture, employ.

It has been found that a much wider
wavelength range is covered by one of the
triple -wound coils than the original type,
so that fewer coils are required to cover
the complete tuning range of too to 25,000
metres.

We are also glad to note that, owing to
improved methods of manufacture, the
price of these coils is very reasonable, the
four smaller sizes being priced at two
shillings and ninepence each.

Another new production by the Igranic
Electric Co. is the short-wave coil
illustrated in the accompanying photo-
graph. Short-wave reception holds such
scope for interesting experimental work
that it is surprising how few amateurs
possess the means for tuning down below
the usual broadcast wavelengths. Con-
trary to popular belief; the reception of
short waves does not necessitate the use of
special apparatus, and it is only necessary',
to employ components of first-class quality.

The Igranic short-wave coils, of which
there are four, are intended for reception
on wavelengths of to to too metres. Each
coil is wound with a heavy gauge of bare
.wire, supported in such a manner as to

New Igranic Short-wave Coil.

preserve .the accuracy of spacing with a
minimum of supporting material. The
standard plug -mounting is used so that the
general design of a short-wave receiver
using these coils need not cause the con-
structor any difficulty. The coils are made
with 2, 4, 6 and 9 turns, giving a complete
wavelength range.

:f
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DIOGRAM
AT the recent meeting of the Inter-

national Aeronautical Conference in
Paris a proposal was 'made that all short -
wavelength transmissions in both morsc
and telephony should be exclusively re-
served to aircraft. ..

Laddie Cliff, Roy Royston, Bobby
Howes, Denis Cowles and H. B. HedleY,
who recently gave a speCial broadcast
from GlasgoW to all Scottish stations and
Belfast, have asked that their entire fee
should go to the benefit of ex -service
men. The B.B.C. will accordingly send
the cheque to Viscountess Barrington's
Village Homes and Welfare Institute.

A novel broadcast has taken place from
the Glasgow station, the entertainment
consisting of a relay from the lounge of
the Anchor liner California, in harbour in
Glasgow. Miss Evelyn Laye, Miss Mary
Leigh, Mr. Jack Hobbs and Mr. Wilfred
Temple took part, and there were also
selections by the ship's orchestra.

The Free Church of Scotland has voted
against co-operating in the broadcasting
of religious services by declining to
appoint a representative to serve on the
B.B.C. National Religious Advisory Com-
mittee. Other Scottish churches have,
however, shown a readiness to assist the
B.B.C.

An agreement has been made between
the Marconi Co. and the Egyptian
Government regarding wireless broadcast-
ing. The agreement is for a period of
thirty years, and will be renewable subse-
quently for periods of ten years.

Sir Harry Lauder is making his third
appearance at 2 L 0 at to p.m. on Satur-
day, July 3, when his entertainment will
be simultaneously broadcast from all
stations of the B.B.C. 

In the tenth series of "Shakespeare's
Heroines," to be given on Sunday, July 4,
Miss Madge Titheradge will take the part
of Katherina in The Taming of the Shrew.
She will be supported by Ben Webster
and Edmund Willard.

"Wireless Willie"- (Willie Rouse),
assisted by his own party, will give an
entertainment at the London 'station on
July 7.

The organ recitals during this, month
-will be relayed from St. Botolph's Church,
Bishopsgate, the organist of which is Dr.
W. Herbert. E.R.C.O., profeSsOr
at the Guildhall School of Music.

On the occasion of the University of
Sheffield's anniversary celebrations on
July i, the speeches at the ceremony taking
place at the Victoria Hall will be relayed
to many B.B.C. stations. Honorary
degrees are to be conferred on Princess
Mary, Viscountess Lascelles, and Sir
Austen Chamberlain.

The German Reichspost has now
definitely decided to erect a new trans-
mitter in the former Grand Duchy of
Baden. The station itself will be installed
at Freiburg-im-Breisgau, which lies at the
foot of the Black Forest about thirty-nine
miles north-east of Basle (Switzerland). It
will he connected by landline to a studio
at Karlsruhe.

The Hilversum broadcasting authorities
have applied for permission to broadcast
H.M. Queen Wilhelmina's speech at the
opening of the Dutch Parliament.

Twice weekly the Hilversum broadcast-
ing station now relays the concerts given
at the Scheveningen Kursaal.

Radio-Zoologie, the Antwerp relay
station, has installed a microphone in one
of the largest hotels for the relaying of
dance music.

The Basle (Switzerland) broadcasting
station was formally opened on June 20.
It transmits a daily concert, on 1,00o
metres, from 20.15 B.S.T. onwards.

The thirtieth anniversary of the grant-
ing of the first Marconi wireless patent
was celebrated at Bologna recently, when
all the authorities took part in the cere-
mony. The King sent a message of con-
gratulation and the Minister of Economy
represented the Government and Signor
Mussolini. The mayor presented Signor
Marconi with a gold medal.

Miss Josephine Trix (one of the Trix
sisters) will broadcast . syncopated songs
from the London studio on Tuesday,
July 6.

Vivian Foster, "The Vicar of Mirth,"
will again preside at the Village Concert
to be broadcast by the Roosters from the
high -power station on Tuesday, July, 6.

A further relay of music from the band-
stand, .Hyde fark, will be made by the
London station on Thursday evening,

According to official figures published by
the Hungarian Posts and Telegraphs
Department, the number of registered
licence -holders in. that country on April 20

was 45,84o, of which 26,noo were residents
in -Buda-Pesti-1.
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A small group of French wireless en-
thusiasts has installed a broadcasting
station at Beziers (France)._ Transmissions
are made nightly at 9.30 p.m. on 95 metres
using a power of roo watts.

According to the latest official statistics,
Austria now possesses 2oo,00o wireless
licence holders, of which 165,185 are
resident in Vienna.

The French Colonial. Posts and Tele-
graphs Department has erected a small
roo-watt transmitter at Algiers (North
Africa). Until local programmes have
been developed, concerts will be limited
to Mondays and Thursdays. from 9.45 to
it p.m. The station operates on a wave-
length of 310 metres, and it is proposed to
relay the Eiffel Tower transmissions for
local reception.

A short talk on sport is to be given by
Mr. "Pat " Hendren from. the London
station on July 3.

Mr. George Grossniith, the well-known
actor, is to give a reading of light verse
froth 2 L 0 On July 19.

Vegetable growing by wireless energy is
said to have been accomplished by an
amateur gardener of West Bridgford. He
accidentally discovered, it is stated, that
tomato and cucumber plants were drawing
energy from his aerial and making
wonderful headway as a direct result of
this activity.

Another high -power station which will
soon be available to English listeners is
that at Langenberg, near Cologne. This
station will use more than twice the power
of Daventry.

For the Royal Air Force Pageant at
Hendon on July 3 the Marconiphone Co.
are erecting an enormous loud -speaker in-
stallation. Twenty loud -speakers and over
a hundred valves are to be used. Exide
batteries will be used.

It is understood that if the proposed new
naval wireless station at Plymouth is
erected,' the site will be near the water-
front at Stonehouse. In this case the
present station at Rame Head would be
abolished.

Russia, which has already in existence a
comprehensive and enterprising system, is
to go further and build seven more
stations, which will be rated' at 2 kilo-
watts each. There are already five broad-
casting stations in Moscow, the chief of
which, Moscow Central, with a power of
12 kilowatts, gives lessons in EngliSh,
Esperanto talks, and, frequent broadcasts
from the Moscow Grand Theatre.

In response to numerous requests, the
B.B.C. have decided to broadcast through
Daventry a concert from.the Winter
Gardens, Bournemouth, on July 8.

The whole of Verdi's opera Rigoletto
is to be given on July 7 through several
stations. This is one of the series of
operatic broadcasts which have been
arranged to take place during the next
few months.
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" DIMIC " COILS
are available in the following sizes:-

No. S.W.2. 45/100 M. No, 15. 450/950 M.
No. S.W.1. 70/150 M. No. 2. 600/1,300 M.
No. 0 150 /300 M. No. 25. 9000,000 M.
No. Oa. 200/450 M. No. 8 1,100/3,000 M.
No. 1. 300/600 M. No. 3a. 2,000/4,500 M.

Price 10/- each.
Base Extra 2/8.
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Question ofigimplifivatlion
Hitherto, the drawback of high frequency amplification has been the difficulty of
control. As in the past, when the research work of Hertz, Clerk, Maxwell,
Marconi, Sir Oliver Lodge, and other great scientists whose experiments with
electro-magnetic waves led to the use of Radio commercially, and of Fleming and
de Forest who, by the invention of the thermionic valve, made concert broad-
casting possible, so in the present,* research has solved the problem of efficient
H.F. Amplification.
For the benefit of the experimenter interested in the construction of a set
which is highly selective and easily manipulated, a useful circuit adapted to the
use of CO components is shown below. It is essentially selective by reason of
the special tuning arrangements for the aerial and High Frequency circuits. The
special features are 1 and 2,* Dimics, 3,418) Barrel Type Transformer, and 4,

Reactor.
To those who already use one stage of transformer -coupled High Frequency, we
feel sure that if you make the few additions suggested in the diagram, your
receiver will be all that can be desired.
You have no redress if you purchase foreign components which fail in their
performance-* products carry a 12 months' guarantee.
Additional diagrams will be published from time to time in our advertisements. 
A full explanatory brochure dealing with the many applications of the " Dimic "
is in course of preparation, and will shortly he available.

Telephone:

Slough 441-442

- - - - - - - --I
INDEX TO CIRCUIT DIAGRAM

1

. Item Each Base I

11 & 2.11 & M.D. Dimics 101- 2.8
' 3 M.H. H.P. Barre l 1

I Type 1ransformer 10. I

I 4 M.N. Reactor .. 15!- I
6 40005 Variable Con-Iz denser 10/8 1

I 7 - .0003 Variable Con-
I denser .. 88

I18 & 9 M.H. Balancing Con- i

110,111
denser

M.H..0003 M.11. Mica
Condenser

4,9

2/8
I

1/ I

I 13 .001 Mica Con-
denser

14, 15 M.D. Grid Leak, . I

1 Megohm. 2/6 1/-
I 16 .01 M.H. Mica

Condenser 3/- 1/-

- -1
imt Telegrams

& Cable,:
Rodiether, Slough

Manufacturers of Wireless and Scientific Apparatus
WEXHAM ROAD, SLOUGH, BUCKS.

1114M1.11H.PAliktflIvil.M14441.114s
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Memo. to the Reader : I have personally arranged with
American authorities for amateur British -built sets to be sent
over the Atlantic to compete against American sets.

THE EDITOR, Amateur Wireless.

The Editor
toThe Reader

A Great
International Set Competition
When I was in America in April and May, a most

interesting challenge was thrown out to me. I was discussing
matters with the Secretary of the Radio Manufacturers' Show
Association and we were commenting upon the essential
differences between American and British sets. He suggested
that the American public would like to see a number of
representative British receivers, as to which there was much
curiosity but little knowledge. Suddenly we alighted upon the
idea that there might be very active support for an inter-
national competition in which American and most certainly -
British amateur set -builders would take part, and in which
it was hoped that French and German constructors might also
be represented.

The upshot was that I expressed my willingness to take
the responsibility of organising a British Elimination Com-
petition for the purpose of finding 25 sets to send to New
York to represent this country, and I now have pleasure in
inviting every skilled home -constructor to take part in such
an Elimination Competition.

I want valve sets of every kind, as long as they are
well -designed, well -made and representative of thoroughly
up-to-date practice. I do not mind what the origin of the set
is, whether the design first appeared in the pages of AMATEUR
WIRELESS, WIRELESS MAGAZINE or any other periodical, or
whether the design has never been published at all. That is
quite immaterial. Certainly, I do want readers of this paper
to support the competition in great strength, and I want the
designs published in this paper and in the WIRELESS
MAGAZINE to be well represented too. But I want every
home -constructor who has produced a set of outstanding
quality to enter it for the Elimination Competition.

WHERE AND WHEN
I wish to send the 25 sets to the United States during the

first week of August, that is, in not more than four weeks'
time. There is, therefore, not a moment to lose. I propose to
hold the Elimination Competition just as quickly as it can be
organised. I have had prepared a printed entrance form and
set of rules (there is nothing irksome in the rules), and what
I want qualified readers to do is to send me straightaway an
application for the entrance form and rules. These I shall
send in duplicate-one entrance form to be returned completed
with as little delay as possible, and the other to be retained
for the competitor's reference.

Not until I have received the completed entrance form
shall I be in a position to send the necessary printed labels,
inasmuch as before I can decide where the sets are to be sent
I must first form some idea, however approximate, of the
number of sets there w ill be.

I want all the sets entered for the Elimination Competition
to be on public view for a short time.

I repeat then : Let the qualified reader write me
immediately for entrance form and rules. In due course I
will send to him all the necessary information.

PRIZES
Twenty-five sets will be selected to go to the United States.

The owner of each will be awarded by us a BRONZE MEDAL.
The American organisers will distribute three prizes among
the British Competitors, in addition to a certificate to each,
and will award

AN INTERNATIONAL CUP OR MEDAL
for the best amateur -built set exhibited, whether by American,
British or other nationals.

Should the International Prize be awarded for a British -
built set that has passed through our Elimination Competition
and been sent by us to the United States, then, in addition
to the International Prize, we ourselves will award

A GOLD MEDAL SPECIALLY STRUCK FOR THE
PURPOSE

So you see that the prizes are worth having and anybody
may be well proud of them. I have great hopes that my
readers will seize upon this opportunity of taking part in the
first international competition of this sort that has ever been
organised.

The rules which will be sent to every applicant will be
found to cover, it is hoped, almost every possible contingency,
and in themselves they are simple and encouraging, but per-
haps there are a few points upon which I may make a public
note.

AMATEUR WIRELESS and the WIRELESS MAGAZINE are
responsible for the Elimination Competition only. The
American authorities are responsible for the organisation and
judging of the International Competition in the U.S.A.

No wireless manufacturer or salesman, no employee of
any wireless manufacturer or salesman, and no other member
of the wireless industry may compete ; neither may any
employee of the proprietors of AMATEUR WIRELESS and the
WIRELESS MAGAZINE.

Do not send me the set until the proper formalities have
been complied with ; in other words, first apply for the
entrance form, upon receiving it complete it, return it to me
and await the supply of labels which I will send you.

The 25 sets selected to go to the U.S.A. will be sent and
returned free of all expense to the competitors, and will be
insured from the moment they leave London until they are
returned to the competitors.

No crystal set is eligible.
Please post me immediately the application for entrance

form and rules. Address your application to :

INTERNATIONAL COMPETITION,

THE EDITOR,
"Amateur Wireless,"

La Belle Sauvage,
Ludgate Hill, London, E.C.4.
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TRIPLE HONEYCOMB
COIL

FROM 2 , 9

SHORT WAVE " XLLOS " COL.
COIL (Extra Low Loss)

FROM 2 , 6 FROM 3,9

THE IGRANIC ELECTRIC CO.
have pleasure in announcing three new ranges of Inductance Coils.

THE NEW TRIPLE HONEYCOMB COILS are made in seventeen sizes covering a
wavelength range of approximately 100 to 25,000 metres. They replace the
original Honeycomb Coils and have very much lower self -capacity, greater wave-
length range and lower high frequency resistance. The new method of con-
struction has enabled the prices to be reduced very considerably.

THE NEW SHORT WAVE COILS are made in four sizes covering a wavelength
range of approximately 10 to 100 metres. They are wound with heavy gauge
bare wire rigidly supported so as to preserve the accuracy of spacing. They are
very highly efficient and the prices are low.

THE " XLLOS " (EXTRA LOW LOSS) COILS with their special winding and
method of construction are ideal for the coil user who desires the utmost efficiency.
The special adjustable mounts still further increase their efficiency and permit of
great adaptability in use. The range of ten " XLLOS " Coils cover a wavelength
range of approximately 220 to 3,000 metres.

EVERY READER SHOULD SEND FOR PARTICULARS OF THESE NEW AND WONDERFULLY
EFFICIENT COILS. FULL INFORMATION WILL BE SENT FREE

ON REQUEST FOR LIST NO. D 16.

/GRAPH)ELECTRIC t'
M ITV./

149, Queen Victoria Street, London. Works : Elstow Road, Bedford.
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. Valve Coupling
your issue of June 12 you pub-

lished a letter by S. 0. (Bradford) re-
garding valve coupling. Transformers do
not distort horribly, but by reason of their
iron core cannot be distortionless.

In regard to S. 0. saying that resist-
ance capacity cannot amplify evenly,
everyone knows this is quite incorrect.
He gives as the reason that a condenser
"pass on " is proportional to the fre-
quency applied. He evidently, like so
many people, forgets that this rule only
applies to current vibration, and as re-
sistance coupling is entirely potential
amplification, his reason is incorrect.

Since I am writing, may I add a word
to those who wrote to me as the result of
a few letters upon the subject in March?
The point which seems to puzzle most
people is the question of valve impedance.
One writer stated that no advantage would
accrue were the external resistance more
than three times the internal impedance.
Even using ordinary valves, the increase
of amplification by increasing the ratio to
five times is marked, whilst the only
limiting factor is the inter -electrode
capacity.-R. G. T. (Northampton).

Elimination of Atmospherics
SIR,-At the present time atmospherics

are  causing a great deal of annoyance,
and I have been experimenting with a
means of partially eliminating these. I
do not claim to have been entirely success-
ful, but I have had a certain amount of
relief. The method I use depends upon
an old principle, but I think the adoption
is fairly original.

It is well known that atmospherics of
the best-known varieties have a funda-
mental wavelength of some ioo,000 metres,
and it is an established fact that a con-
denser offers a much higher resistance to
a current of low frequency than to one
of a higher, and conversely an inductance
offers more resistance to the higher fre-
quentites. Bearing these points in mind,
a choke of high inductance was connected
between aerial and earth, a .000t -micro -
farad condenser was joined between the
aerial and aerial terminal of the receiver,
and the earth terminal was connected
direct to earth. By experimenting with
chokes of various sizes one is able to
reduce the strength ;of atmospherics to a
great extent without affecting the normal
Signals. It might he mentioned that in

' order to obtain a choke of sufficient in-
- 4uctance it might be necessary to use one

w ith an iron core, and if the core will
slide in and out, the inductance may be
varied.

It is evident that the above method
cannot possibly give complete relief from
atmospherics, since they appear on several
harmonics apart from the fundamental,
but it does improve matters.-F. P.
(Keighley).

Test your Components
SIR,-- The necessity for testing most

critically any component is strikingly
exemplified by the experience of a young
friend of the writer's.

He very carefully made up a coil and
mounted it on a coil block (evidently a
cheap one); then with the utmost coil&
dence he plugged in his very carefully

Coil Rock

Piece of broken ,V.ri//- Mak drilled
I _

/- thfough
a

Section of Coil Holder showing Fault.

constructed coil and got-nothing. Finally
it occurred to him to test the coil block,
after disconnecting the coil, when he dis-
covered a "short " between the pin and
socket. The accompanying sketch will
show how a saw -cut across the block from
a to a revealed a broken -off piece of twist
drill embedded between the two pins, thus
causing the short. -W. P. A. (London,
S.W.).

The Editor
of AMATEUR WIRELESS writes in the July issue
of the "WIRELESS MAGAZINE" (of which
journal he is also Editor) a special article on his
recent tour of the United States entitled:

"My Impressions of American Radio"
A large number of interesting features includes four

special home -constructor sets :-

A Holiday Four -valves
The Town.dweller's Reflex Two
A Long-range Three-valver
The Old Folk's Crystal Set

A coloured Struclograph plate is also given free with
Me July .ssue of the " Wireless Magazine," price Is.

The Power of 2 L 0
SIR,-THERMION'S remarks in No. 2 I 0

about the difference of power of the new
2 L 0 station and the old surprised and
interested me.
*I am also "nearly thirty miles from

London" (six and a half miles south of
Chelrrisford), but my experience is the
exact opposite of THERMION'S. So far as
crystal reception is concerned, breakdowns
of the new 2 L 0 are a ,benefit here, as the
transmissions from Marconi House are
much louder than those from the Oxford
Street aerial. In fact, speech, etc., from
Marconi House comes in often at greater
strength than that from Davrntry.

Is THERMION north or south of 2 L 0 ?
[North.-ED.].-B. D. (Stock).

W RELESS INPARLIAM ENT
.7:__)\

From Our Own Correspondent.
MR. T. SHAW asked the Postmaster -

General if it was a fact that the
employers and the workers in the national
boot and shoe trade had agreed to broad-
cast a description of their conciliation
scheme, which had prevented any general
upheaval for upwards of thirty-one years;
whether the independent chairman of the
Conciliation Board in the industry had
agreed to broadcast, and for what reason
the Postmaster -General refused to allow
the broadcasting to take place.

Sir W. Mitchell -Thomson : " The facts
are as stated. The only point of such a
broadcast at this moment was that it
should imply the advocacy that a similar
scheme could and should be forthwith
applied to the mining industry. A sug-
gestion of this nature may or may not be
desirable, but it is undoubtedly contro-
versial, and consequently was not per-
mitted as a broadcast."

Mr. Ramsay MacDonald asked whether
the Postmaster -General would reconsider
his decision in view of the ,fact that this
was interesting information which the
country ought to have; and if it was pre-
vented from being broadcast, did not that
show that the Broadcasting Co. was being
controlled for political purposes.

Sir W. Mitchell -Thomson said there
was not a shadow of foundation for that
suggestion.

Later, Mr. Shaw raised the question nn
the adjournment. The Postmaster -General
gave a very full reply, and stated that
since the general strike was over the
Government had exercised no control
whatever over the operations of the British
Broadcasting Co. This action of his was
taken in the ordinary way, in his ordinary
capacity as Postmaster -General, and he
was enforcing the understanding under
which there was a rule that topics which
related to matters of political controversy
should not 'be broadcast by the B.B.C.
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Result of Cassell's Great
Holiday Ballot Competition

The result of the Ballot of many thousands of our readers entering this interesting
competition, naming in correct order the SIX MOST POPULAR EAST
COAST RESORTS, is as follows :
1. SCARBOROUGH 3. HARROGATE 5. CROMER
2. YARMOUTH 4. CLACTON 6. FELIXSTOWE
Only one competitor named the above Six Resorts in the order given :-

FIRST PRIZE E100 K. A. BATSON, "M orningside,"
Pennington, Lymington, Hants.

There were twelve competitors who named five resorts ,in the correct order, and so we have decided
to add another £70 to the second prize of £50 so as to give each of the twelve £10. The successful
twelve were as follows :-

C. H. Burden, Nunhead, S.E.15.
E. Cartlidge, 14, Cleveland, Mansions, N.W.6.
Mrs_ A. Giles, South Heath, Gt. Missenden.
S. H. Gooch, Constable Road, Ipswich.
C. A. F. Hall, 1, Hampton Park, Redland, Bristol.
Mrs. Hayward, 274, Lewis Trust, Walham Green, S.W.6.

We received
prizes of £5

T. Parry Jones, Rhostyllen, Nr. Wrexham.
E. H. Madley, 47, Tufnell Park Road, N.?,
G. B. Newton, 24, Rose Hill Terrace, Brizhton.
S. Smith, North Road, Bourne, Lincs.
J. Tanton, 29, Minster Road, Oxford.
T. Ward, 19, Walnut Street, Liverpool.

152 coupons naming four resorts in the correct order, and so we have decided to add another £52 to the twenty
each, making £152 to distribute equally between them. The senders of the following 152 coupons will therefore

receive £1 each,
Mrs. W. R. Andrews, 56 Amesbury Avenue. S.W.2 ; W. Barber. 10 Mysore Road. S.W.11 ; G. G.

Barley, 39 Kimberley Road, S.W.9 ; H. Bartholomew, 59 Mildrnay Road, Romford ; A. Balkin, Swan
Bank. Penn, Wolverhampton ; K. A. Batson, Pennington, Lymington ; L. B. Bays, " Tranmere," Old
Colwyn : Miss E. Heves. 28 Claremont Road, Fralten ;2 shares) ; Mr. Wm. Bishop, 5 Kings Wall. 7il0lmes-
bury ; Mrs. E. Blackwell. 92 New John Street West, Birmingham ; Mrs. A. J. Blake, 8 Harcourt Road.
Southampton; W. Boby, 12 Chatsworth Road, N.W.2; C. Booker, 59 Englefield Road. 5.1; Miss H. Bowden.
3 Clifton Gardens, W.9 : Miss D. Box, 36 Dudley Road. Eastbourne ; Mrs. A. W. Breeden, 52 West Hill,
Epsom. Surrey ; Mrs. W. I. Brinkman, 102 Cnslow Gardens, Wallington ; Miss D. Brooks, Willow Bank,
Dunmow ; Miss A. Brown. " Talfourd Lodge," Deal ; K. M. Buttifant. 15 Britannia Road. Westeliff-on-
Sea ; A. J. Holman, 90 Connaught Road, Cardiff ; Miss M. Boltz, South Devon Hospital, Plymouth ; G.
Bunker, 76 Church Road, Croydon ; F. Burch, 36 Hawes Street, Ipswich ; Miss D. Smithy, 190 Hudders-
field Road, Oldham ; Miss Cameron, Wootton Hill, Newbury ; F. Charlson, 255 Green End, Sutton Oak
(2 shares) ; Miss Charters, 25 Bracewell Street, Burnley : Mrs. E. Cheshire, 112 High Street, Colchester
Mr. H. L. Cheshire, 171 High Street South. Dunstable ; Miss I. Chipperfield. 59 Doyle Gardens. N.W.10 ;
Miss M. L. Clegg, 13 Hilton Grove Avenue. Harrogate ; Mrs. M. Clifford, 22 Nevarino Read, Worthing
A. Cole. St. Phillips Avenue, Eastbourne ; Mr. G. A. Coles, Weeke, Winchester ; Miss D. Cooke, Bitterest
Road. Bounaemouth ; T. E. Coombe, 26 Ouseley Road, Wandsworth Common ; Miss C. Cor tuner, Wester -
ham. Kent ; Miss A. Cullen, Chertsey Road. Windlerham ; L. B. Cundall, Milner Road, Mitcham ; Miss
H. M. Dirmaingten, 88 West End Lane, West Hampstead ; F. Dark, 99 Imperial Road, Small Heath. Bir-
mingham ; G. W. S. Davies, 37 Nightingale Way. Bullock ; J. 3. Douglas, 430 Blandlord Road. Beckenham ;
H. East, 6 New Road, Heath End, Farnham ; Mrs. F. H. Edwards, Slade Road. Portiihead ; Mr. H.
Edwards, 20 Ellington Road, N.10; Mrs. A. M. Elson. Heather, nr. Leicester; B. R. Plateau. 23 The
Pavement. S.W.4 (2 shares) ; Mrs. Floyd, 12 Belsize Road, Thorpe Hamlet; ]hiss E. Fox, 65 &Witte
Gardens. S.W.10 ; Miss K. Fox. 31 Spencer Park, S,W.18 ; I. Garden, 189 Broombill Road, Aberdeen:
Miss F. E. Goodey, Woodbridge Road, Guildford ; S. H. Gooch, Constable Road. Ipswich (6 shares) ; Mien
B. Graham, 6 Chelsea Court, 8.W.3 ; H. Grayson, 47 Beresford Street, Manchester; V. Granville, 172
Hardsburn Street, St. Helens ; Wm. I, Green, 104 Parkinson Street, Burnleywood ; Miss 8. Green, Water-
works, Kidderminster ; C. Grimedale, 43 N.poleon Road, Twickenham ; Mrs. E. Halle, 58 Anerley Elation
Road, S.E.20 ; J. Harrington, 85 Salisbury Road. F arrow ; Mrs. A. Harrow, Reading Street, Broadrtairs ;
J. Harvey, 31 Elizabeth Street, Aberdare ; Miss G. Harwood, Spinney Hill, Northampton ; W. A. Hawker.
18 Woodhouse Grove, E.12 ; Mr. R. Hayter. 105 Laoeelield Street, W.10 ; E. J. Hobbs, 40 Down/ell Read,
E. 15; W. H, Hobson, 30 Victoria Road, Worthing; A. S. Hodge, 18 Denver Road, N.16; F. W. R.
Hodgson, 188 Chapeltown Road, --; A. D. Hughes, Coln Mawr. Anglesey ; Miss A. Hutchinson. lic gel-

thwaite, Westmorland ; Miss M. Irving, The Children's Hospital, Great Ormond Street, W.C.1 ; Mr.
Jenkins, 85 Paynes Road, Freemantle. Southampton ; Mn. C. delshson. 38 Temillemore Avenue. Hathgas.
Dublin; Miss E. Jones, 6 Auckland Road, Smethwick ; Miss R. M. Jones. 80 Sandrock Read. 8.E.13 ;
H. Kedward. 3 Bilden Street, Leigh; Mrs. Kelynack. "Romecot," Harpenden; Miss (1, Kincar, 223
Combensauld Road, Dennistoon ; E. L. Langton, " Overdale," Ambergate ; E. Lewis, 18 Park Court,
S.W.4 ; L. M. Lewis, Penypare. Llanover ; Mrs. S. H. Lingard, Wilneslow, nr. Manchester; Miss D. V.
Lord, 2 Marmion Avenue, Southeca ; Mrs. MacCordie, 28 Mackwerth Terrace. St. Thomas. Swansea ; Miss
Mansell, 84 Devonshire Road, Princes Park, Liverpool ; Mrs. E. McDonnell, 18 Norfolk Road, I hibrboro',

" Dublin ; C. P. McIlvenna. 2 Fcnwich Terrace, Jermond ; I. A. McKay, 85 Manor Road, Manselton.
Swansea ; Miss E. Millard, 12 Salisbury Street, Derby ; Miss B. Mills, 30 Morntlield Read. ; E. J.
Mitchell, S Victoria Drive. Crrell Park, Liverpool ; N. Mitchell, Brereton, Rugeley ; M. M. Murray. F6
Aubrey Street, Everton ; W. Murray, 42 Abbots Park Head, 5.10; F. Naylor, 64 Hostel' Lane, 6.5.2;
R. Norton, Windmill Cottage, Avon Dassett, Leamington bra; G. Norwood, Monitore. Rclney Avenue,
Feacehaven ; A, Cwen, 34 College Road. Banger (2 shares) ; V. Oakes, 13 St. James Street. Eccles; H.
Parkes, 39 Grosvenor Read. Harborne ; E. Parrett, 22 Somerset Road, W.4; A. A. Pearson. 21 Upland
Road, Harehills, Leeds ; E. W. Pennolds, 52 Sr =merrier., Lydney ; Mies M. E. Fitt, 78 Bell:neer Bead,
Small Heath. Birmingham ; B. F. Phillips, Manthorpe Vicarage. Grantham ; Mr. L. R. Pollard, C4 Larrew-
dene Road, Knowle ; Mr. C, F. Porter. Etratherne, Crew Lane, Newton -k -W illc ws ; 8. Pratt. 75 Wedeland
Avenue. Guildford; Miss F. Price, 20 Charlotte Read, Pdgbarton ; Mr. H. W. Pruden, 61 Cecil Road,
5.13; Mrs. A. N. Rae, Lyncorebe Vicarage, Path; Mrs. S. Rayner, thirehall Fete), Nerwich ; Eric
Rheinberg, 55 The Avenue, N.W.6 ; Mr. Rice, 28 Et. Nicholas Road, 5.5.18 ; Mr. W. C. Riley, fC Raw-
lings Road, Smethwick ; F. Roche, 62 Pounces Read, N.9; MISS M. Saint, 12 Westminster Fcad, 11.9 ;
Geo. M. S, hretber, 91 Church Road, Ric hmend; L. R. Seddon, I rosy eel Pow. Cambridge; Miss N. Sberlaw,

mWillow Bridge, Choppington, Sarr nbuland ; Mr. J. Rutland, (6 V barley Read, 8.10: A. bkinner
38 Silver Crescent, W.4; W. C. Spring. 38 Nightingale Square, S.W.12 ; Mrs. E. Netting, 13 Calord
Gardens, W.4 ; H. Minton, 47 St Dr ratans Crescent, Worcester; H. Thomas, 23 St aterdale Crescent,
Sutton Oak, Lancs. ; E. B. Twigg, 48 Adelaide Street, Brierley Hill ; R. Watkins, 5 Avondale Street, Lin-
coln ; Mrs. W: H. Walton, 79 Worthing Road, Low erten ; Mrs. I. Watson. 6 Willnyell Street, Ipswich ;
Mrs. Wilbond, Dcunrhire Park, Carriekfugus ; F. B. Millirem, 8 Charlten Street. Cheltenham; C.
Willmott. High Street, Clilland Common, Bristol ; Miss G. A. Viillmott, £87 Radford Boulevards, Notting-
ham; Wm, H. Woodley, 35 Neath Road, Plymouth; Miss K. Weollam, Eultord, Wrexham; T. A.
Woods, Wembley ; Miss A. M. Worger, 32 des mond Avenue, Wembley; G. H. Wyman, Albert Street,
Lydney ; Mr. A. W. Yates, 25 Bow Street, Birmingham.

We have thus added £122 to the Prize Money so as to deal as generously as possible with our readers.

Read again what distinguished residents say about the
SIX WINNING RESORTS IN CASSELL'S
GREAT HOLIDAY BALLOT COMPETITION

SCARBOROUGH. By COUNCILLOR G. Min -
FIELD, His Worship the Mayor.

" There are entertainments to suit every taste,
and it is the Children's Paradise. Scarborough, as
the ' Queen of Watering Places,' still 'reigns
supreme.' "

YARMOUTH. By COUNCILLOR A. W. YALLOP,
His Worship the Mayor.

" Yarmouth's health -giving breezes and invigorating
air are unsurpassed. It provides all that is best in
amusements, has the most up-to-date attractions,
and its golden sands make it the ideal resort."

HARROGATE. By F. J. C. BROOME, Esq.,
Publicity Manager to the Harrogate Corporation.

" Harrogate offers the money -and -time -saving pro-
position of a' cure' and a holiday combined. The
Mecca of the Ailing, the Playground of the Robust,'
expresses Harrogate in a few words."

CLACTON. By COUNCILLOR W. FENTON- JONES,
J.P., Chairman of the District Council.

" Clacton -on -Sea faces South, and combines a tonic
air with warmth and abundant sunshine. It is a
Garden City by the sea which provides every facility
for a healthy and pleasant holiday."

CROMER. By COMMANDER LOCKER-LAMPSON,
M.P.

" Cromer has the record for sunshine of any seaside
resort in England, and its sands, its sea, and its
surroundings ar3 as charming as anywhere in the
United Kingdom."

FELIXSTOWE. By H. F. DOUTHWAITE, Esq.,
Chairman of the District Council.

" Felixstowe is Peter Pan's own playground. For
the tired --rest and recuperation ; for the virile-
games galore. Merry entertainers, bright music,
clean air, sparkling seas and golden sunny days."

YOU CAN OBTAIN FULL INFORMATION AT
ANY LNER INQUIRY OFFICE OR AGENCY
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BROADCAST
TELEPHONY

NOTE.-/n the 'Mowing list of transmissions
theSe abbreviations are observed: con. for
concert; lee: Pr lecture; orch. lor orchestral
concert; irr. for irregular; m. jar metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to British

Summer Time.
London (2L0), 364 in. 1-2 p.m., con. ; 3.15-

4 p.m., transmission to schools ; 3.30-5.45, con..
(Sun.); 4.15 p.m., con. ; 5.15-5.55, children ;
6 p.m., dance music ; 7-8 p.m., time sig., news,
music, talk ; 8-10 p.m., music ; 9.0, news
(Sun.); 9.30 p.m., time sig., news, talk;
to p.m., special 'feature (Mon., Wed., Fri.).
Dance music on Thurs. and Sat. until mid-
night.

Aberdeen (2BD), 495 m. Belfast (2BE), 440
m. Birmingham 151T), 479 m. Bournemouth
(6BM), 386 m. Cardiff (5WA), 353 in. Glas-
gow (5SC), 422 m. Manchester (2ZY), 378 m.
Newcastle (5N0), 404 m. Much the same as
London times.

Bradford (2LS), 310 m. Dundee (2DE), 315
m. Edinburgh (2EH), 328 m. Hull (6KH),
335 m. Leeds (21,S), 321.5 m. Liverpool (6LV),
331 m. Nottingham (5NG), 326 to. Plymouth
(5PY), 338 m. Sheffield (6FL), 306 in. Stoke.
on -Trent (6ST), 301 m. Swansea (5SX), 482 m.
Daventry (25 kW.), high -power station, 1,boo in.
Special weather report 10.30 a.m. and 10.25
p.m. (weekdays), 9.10 p.m. (Sun.); 11.0 a.m.,
light music (exc. Sat. and Sun.); relays 2L0
from 4 p.m onwards, own con. on Mon. Dance
music daily (exc. Sun. and Tues.) till midnight ;
on first Friday in each month until 2 a.m.

HUSH FREE STATE.
Dublin (2RN), 397 m. Daily, 7.30 p.m.

Sundays, 8.30 p.m. until 10.30 p.m.

CON1INENT
The Times are according to the Continental
system; for example, 16.30 is 4.30 p.m., and

08.00 is 8 a.m. B.S.T.
AUSTRIA.

Vienna (Radio Wien), 582.5 m. and 531 in.
(temp.) (to kw.). 11.00, con. (almost daily);
15.30, con. ; 19.25, news, weather, time sig.;
con., lec., news; 20.00, con. ; 22.00, dance
(Wed.. Sat.).

Graz, 402 m. (1 kw.). Relay from Vienna.
Also own con. (Tues., Wed., Fri.), 20.10.

BELGIUM.
Brussels, 487 in. (I% kw.). 17.0o, orch.

(Tues., Thurs., Sat. only), news ; 20.00, lec.,
con., news. Relay : Antwerp, 265 in. (100 w.).

CZECHO-SLOVAKIA.
Prague, 368 In. (5 kw.). Con., 20.00-23.00,

daily.
Brunt' (OKB), 521 M. (2.4 kw.). zo.00,

con., news (Sun.); 19.00, lec., con. or dance
(daily).

DENMARK.
Copenhagen (Radioraadet), 347.5 m. (2 kw.).

Sundays : 15.30, lec. ; 17.3o, children ; 20.00,
play; 21.15, news, con. ; 21.15, news, Esperanto
(Mon.j, silent night. Weekdays : moo, lec.,
con., news, con. ; 21.30, dance (Sat.).

Ryvang, 1,150 m. (1 kw.). Sundays: 09.00,
sacred service.

Odense, 8to m. Relays Copenhagen.
Sorii, 1,150 m. (i% kw.). Relays Copen-

hagen.
FINLAND.

Helsingfors (Skyddskar), 504 in. (500 w.).
Helsingfors, 440 in. Con., 18.0o (Tues.,

Thurs., Sat., Sun.).
*Tamafors, 368 m.
3.1yvaskyla, 561 m. (200 w.).

*Uleaborg, 233 m. (200 w.).
* Relay Helsingfors.

GRAND DUCHY OF LUXEMBURG.
Radio Luxemburg (LOAA), 1,200 m. Con.:

14.00 (Sun.), 21.00 (Thurs.).

FRANCE.
Eiffel Tower, 2,65o m. (5 kw.). 06.40,

weather (exc. Sun.) ; 07.15, 08.00, physical
exercises; 'Lop, markets (exc. Sun. and Mon.);
11.20, time sig., weather ; 15.00, 16.45, Stock
Ex. (exc. Sun. and Mon.); 18.00, talk, con.,
news; 19.00 and 23.10, weather ; 21.00, con.
(daily). Relays PTT, Paris : 07.15, o8.0o
(dattilaydyw

Paris (CFR), 1,760 01. (about 3 kw.).
Sundays: 12.45, con., news; 16.30, Stock Ex..
con. ; 20.15, news, con. or dance. Weekdays:
10.40, news ; 12.30, con., markets, weather,
news ; 16.30, markets, con. ; 20.15, news, con.
or dance.

L'Ecole Sup. des Posies et Telegraphes
(PTT), Paris, 458 m. (800 w.). 07.15, 08.00,
physical exercises ; 14.00 or 15.00, studio con.
or outside relay ; 20.30, lec. (almost daily);
21.00, con. (daily).

Le Petit Parisien, 333 in. (1 kw.). 21.15,
con. (Tues., Thurs., Sat., Sun.).

Radio L.L. (Paris), 35o in. (250 w.). Con.
(Mon., Wed., Thurs.), 20.3o.

Radio -Toulouse, 431 In. (2 kw.). 12.30, con.,
time sig. (daily) ; 17.30, news (exc. Sun.);
20.45, con.; 21.25, dance (daily).

Radio -Lyon. 280 M. (2 kw.). 20.20, con.
(daily). Temporarily closed.

Strassburg, 200 M. (120 W.). 21.15, con.
(Tues., Thurs.).

Radio Agen. 318 to. (25o w.). 12.4o, weather,
Stock Ex. ; 20.00, weather, Stock Ex.; 20.30,
con. (Tues., Fri.).

*Lyon-la-Doua, 486 01. Own con., 20.00
(Mon., Wed., Sat.).

,,Marseilles, 351 m. (500 w.).
*Toulouse, 280 M. (2 kw.).
*Bordeaux, 411 in.

* Relays of PTT Paris.
Montpelier, 220 111. (1 kw.).
Angers (Radio Anjou), 300 to. (5oo w.).

Daily : 20.30, news, lec., con.
Bordeaux (Radio Sud-Ouest), 33o m. Con.,

21.00 (Mon., Fri.).
Mont de Manful, 390 In. (300 w.). Con.

(weekdays only), 20.30.
Algiers (N. Afr.) (PTT), 310 in. (too w.).

21.45, con. (Mon., Thurs.).

GERMANY.
Berlin, on both 504 and 571.5 m. (4 kw.).

06.3o, con. (Sun.); 09.00, sacred con. (Sun.);
11.00, con. and tests; 12.55,- time sig., news,
weather ; 15.00, educ. hour (Sun.), markets,
time sig. ; 17.30, orch. ; 20.30, con., weather,
news, time sig., dance music until 24.00 (Sat.,
Sun., Thurs). Relayed on 1,300 in. by Konigs-
wusterhausen (1,300 m.) and Stettin (241 m.).

Konigswusterhausen (LP), 1,300 m. (8 kw.).
11.30-12.50, relays Berlin (Sun.); 15.00, lec.
(daily); 18.30, relay of Berlin (Vox Haus) con.
(daily). 2,525 m. (5 kw.), Wolff's Buro Press
Service : 06.45-20.10. 2,88o m., Telegraphen
Union : 08.30-19.45, news. 4,000 m. (Jo kw.),
07.00-21.00, news.

Breslau, 417 m. (4 kw.). 12.00, con. (daily),
Divine service (Sun.); 12.55, time sig. (Sun.),
weather, Stock Ex., news ; x6.00, children
(Sun.); 17.00, con. ; 19.00, leC.; 20.30. con.,
weather, time sig., news, dance (relays Berlin).
Relay : Gleiwitz, 251 m.

Frankfort-on=Main, 470 m. (11, kw.). 08.00,
sacred coo. (Sun.); 11.55, time sig., news;
12.55, Nauen time sig. ; 16.00, con. (Sun.);
16.30, con.; 18.00, markets, lec. ; 20.00, lec.,
con., weather. Dance : relays Berlin. Relay :
Cassel, 273.5 m.

Hamburg, 392 m. (4 kw.). Relayed by
Bremen (277 in.), Hanover (297 in.), Kiel (233
m.). Sundays : 07.25, time sig., weather, news,
lee. ; 09.15, sacred con. ; 13.15, con. ; 18.0o,
con. ; 19.15, sports, weather, con. or opera,
dance. Weekdays : 05.45, time sig., weather ;
07.00 and 07.30, news, weather ; 12.55, Nauen
time sig., news; 14.00, weather, con. ; 16.15

and 18.0o, con. ; 19.00, lee. ; 19.55, weather
and con. ; 22.00, dance (Sun., "Thurs., Sat.).

Konigsberg, 462 m. (1 kw.). o9.00, sacred
con. (Sun.); 12.55, time sig., weather, news;
16.30, con.; 17.00, con. (Sun.); 19.30, lee.;
20.00, con. or opera, weather, news, dance
(irr.).

Leipzig, 452 m. (700 w.). Relayed by
Dresden (294 m.). 08.30, sacred con. (Sun.);
11.0o, educ. hour (Sun.); 12.00, con. (daily);
12.55, Nauen time sig., news ; 16.30, con.,
children (Wed.); 20.15, con. or opera, weather,
news, cabaret or dance (not daily).

Munich, 485 m. (3 kw.). Relayed by
Nuremberg (340 m.). 11.30, lee., con. (Sun.);
14.00, time sig., news, weather; 16.00, orch.
(Sun.) ; 16.30, con. (weekdays); 18.30, con.
(weekdays); 19.15, lee. ; 19.30, con. (Sun.).

Munster, 410 m. (x kw.). Relayed by Elber-
feld (250 in.), Dortmund (283 m.). 11.45, radiX?
talk, Divine service ; 12.00, news (Sun.); 12.39,
news (weekdays) ; 12.55, Nauen time sig.;
15.30, news, time sig. ; 16.00, con. ; 17.00,
children (Sat.); 19.40, news, weather, time
sig., lec., con.

Norddeich (KAV), ',Soo m. 24.00 and 04.0o,
weather and news.

Stuttgart, 446 in. (t% kw.). 11.30, con.
(Sun.) ; 16.30, con. (weekdays); 17.00, con.
(Sun.) ; 18.30, time sig., news, lec., con.
(daily); 21.15, time sig., late con. or cabaret.

HOLLAND.
Amsterdam (PCFF), 2,125 to. (1 kw.).

Daily : 06.35-15.30 (exc. Mon. and Sat., when
12.30-13.30), news, Stock Ex.

Hilversum (HDO), 1.060 to. (5 kw.). 09.00,
sacred service (Sun.); 19.10, con. ; 21.00, news,
etc. Testing on 25 kw.

HUNGARY.
BudaTesth (Csepel), 56o in. (2 kw.). 09.00,

news; 12.00 and 15.0o, weather, news; 17.00,
dance music; 20.00, con. or opera, dance.

Kosice, 2,020 m. (2 kw.). 19.00, con.
ICELAND.

Reykjavik, 327 m. (700 w.). Tests: 22.30,
24.30.

ITALY.
Rome (IRO), 425 M. (3 kw.). 10.30, sacred

con. ; 13.15, official communique; 17.00, ,chil-
dren ; 17.30, relay of orch. from Hotel di
Russia ; 17.55, news, Stock Ex., jazz band;
20.3o, news, weather, con.; 22.15, late news.

Milan, 320 M. (2 kw.). 20.00-23.00, C011.,
jazz band.

JUGO-SLAVIA.
Belgrade (Rakovitza) (HFF), 1,650 m.

(2 kw.). 17.00, news (daily), con. (Tues.,
Thurs., Sat.).

Agram (Zagreb), 35o m. (500 w.).
LETTLAND.

tn.. (2 kw.). Con. daily, 21.00 -Riga, 475
22.00.

NORWAY.
Oslo, 382 M. (1.2 k*.). 11.00, Divine service

(Sun.), Stock Ex. (weekdays); 13.15, markets;
19.15, news, time, lec., con. ; 22.00, time,
weather, news, dance relayed from Hotel
Bristol, Oslo (not daily).

Bergen, 358 m. (1% kw.). 19.3o, news, con.,
etc.

POLAND.
Warsaw, 480 m. (6 kw.). Daily: con.,

11.00-13.00; 15.80-23.00, daily.
RUSSIA.

Moscow (RDW), 1,450 rn. (12 kw.). Week-
days : 12.30 and 17.55, news and con. ; 23.00,
chimes from Kremlin.

(Popoff Station), 1,010 m. (2 kw.). moo,
1.00, lec. ; 13.00, 19.00, con. (Tues., Thurs.,

Fri.).
Radio Peredacha, 410 m. (6 kw.).
Trades Union Council Station, 450 m.

(2 kw.). 18.00, con. (Mon., Wed.).
Leningrad, 940 m. (z kw.). Weekdays:

16.0o.
Nijni Novgorod, 1,400 M. (1.2 kw.). 21.30,

con.
SPAIN.

Madrid (EAJ6), 392 m. (IX kw.). Daily:
(Concluded on page 26)
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MORE
L.F.

FACTS ABOUT
TRANSFORMERS
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L.F.

HAVE

At 100
At 500

:m,HHII,,,,,,,,,,,,,,,,,,,w,,,,,,,,,,,n,,,,ii,,,,,,,,,,,,,,,,,,,,,,,,,,r.,,,,,H:.

NO BETTER
IS AVAILABLE
.,,,,,, .!.

Ask

FERRANTI

The simplified expression
transformer is :- Ai
where /A is the amplification factor

" Z " is the impedance of
" R " is the impedance of
If, at a given frequency,

impedance " Z," the expression becomes

On the other hand, the greater
the expression become equal to

Thus, the greater the transformer
and to choose a transformer of lower
results in impairing the amplification.

Therefore, to obtain the
and, seeing that transformer impedance
is practically unaffected by frequency,
low frequency, say 100 ; otherwise,

IERRANT

BRITISH MADE
TRANSFORMERS

TYPE AF3

giving the amplification ratio of valve and L.F.

to 1
BOTH

SECOND

/ Z1
Fix R3 + Z3
of the valve

the transformer. 
the valve.

the valve impedance " R " equals the transformer
IL x %/I-or /A x 0.7.

the transformer impedance " Z " the more nearly does
A x %/i or /A x i.

impedance the greater the amplification ratio,
impedance to match the impedance of the valve merely

best results choose a transformer of very high impedance,
varies with frequency whilst valve impedance

choose a transformer which has high impedance at
low notes will not be reproduced satisfactorily.

'%..,A,.-
,

...,
0

,R,,,,,,,

Nt, c -

OHMS
OHMS '.

..,,,. ....,

PRICE

TI-IE FOLLOWING IMPEDANCES

Periods - - 50,000
Periods - - 410,000

TRANSFORMER
AT ANY

your Dealer for Leaflet Wa401

_

Ltd HOLLINWOOD
.., LANCASHIR,E.

25/. ,..,__,

RATIO 3.5
FOR USE IN
FIRST

STAG
ANDES.
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Solution and Prizewinners
of the

HMH HEADPHONE
Crossword Puzzle

MOMROIMas OMA0000M 0 0000 0
MO was0011000 OM
w0M w 000 000
MMEMI U0000 OMOO
11100 O M00 0 003
0 OMMO 0 0000 0
0MOMMM A00000
HAV0H09901a
000001300 MOM
000 U HEIM a Ow0
00 0000010000, 0111
0 000M 00110 0
000000 ©©M000

The following three competitors were correct:
1. Miss E. I. Cook, "The Brow," Everton, Liverpool;
I. Mrs. N. Heurtson, " Shammar," Church Rd.. Richmond, Surrey :
3, F. Land, 1005, 3. Coventry Road, Birmingham;

and each receive £28 . 6 . 8.
The following 25 with one mistake win a consolation

prize of a pair of HMH HEADPHONES.
H. 11 tibiliI., "Bona on," Chatsworth Road, Park,hme, Dorset

E. Turner. 6, Bryngwyn Road. Abertillery, Mon. ; M. Hall, 6,
Nightingale Place, Woolwich, S.E.18 ; Mm. A. E. Case, 71,
Gillott Road, Birmingham; C. Richmond, 21. Colville Terrace,
London, W.II ; W. F. Lee, 2, 30110 Cottage, Devonport ; W. E.
Pugh, Ashton Road, Birkdale, Southport ; Frank E. B. Blanc.
25, Rutland Square, Edinbumh ; Mrs. I. Robinson, Darwin
Holm, Monntftelds, Shrewsbury ; 0. Can-ey, Moor House,
East Hanningfleld, near Chelmsford, Essex; Mr. Woolneugh.
11, Berihilton Gardens, Sutton, Surrey; H. Williams, 23, Cemetery
ROO, Brenton Hill, Leeds; E. J. B. Carpenter, 16, Southfield
Place, Portobello; C. A. Hoggett, 19, Flamsted Avenue, Wem-
bley, Middlesex ; William McKee, 0, Lansdown Road, Canter-
bury Flank S. Downs, 14, Harold Terrace, Dover, Kent ; W. C.
Lemon, 1, Victoria Street, Aylesbury, Bucks : 11. Robbins, " Hun -
stun," Chatsworth Road. Parkstone. Dorset ; Mrs. M. E. Wells,
9. Glenmore Avenue, Stoke -Plymouth, Devonshire ; A. S. Draisey,
Station House, Kew Bridge, Middlesex ; Arthur Freak. Lewis 1111b,
24, Catversham Road. London, N.V1,5 ; D. Bentley, 17, Rolls
street, Canton, Cardiff, S. Wales ; C. J. Bolton, " Garden Reach,"
St. Anthony's Drive, Newcastle, Staffs; 0. P. Lawrence, 100.
High bowl, Balham, S.W.12 ; C. H. Crombie, 117, Elm Pat k
Man"/ions, Pork Walk, Chelsea, S. W.10.

HARRY MORSER & CO. (Wireless), LTD.
67-68, HATTON GARDEN, E.C.1.

WET H.T. BATTERIES
British made miniature square Leclanche Glass Jars, 21 a 11 a I I,
for wet H.T. Units. Waxed, 1/3 doz.. plain. 1/. doz. Carriage and
packing extra. 'Phones and Loud Speakers reconditioned. 4/8 & 5/ -
The H.R.P. Co., 46, St. Mary's Road, LEYTON, E.10.

First Consignment of the Wonderful 14 -inchCINCINNATI 00/%1E
Complete with bronze stand and support, frame and reed -
rod -12 /6 post free, for first 1,000 orders. 1 hese speakers
only require any Brown reed phone screwed on to make
them complete, no tools or fitting required. Patents
pending. Secret cone -parchment. Full approval granted.
JOHN W. MILLER, 68, Farringdon St., E.C.4.
Radio Association Approved Repairer. Phone: Centra11950.

S.O.S.EBSY
TETR"

3 -Bead Type

tens
immediately if full

or empty.
only 3/8.

SQUARE LAW
VAR. CONDENSER
With Knob and Dial
.001 Panel type 6/6 ;
.0005 5/-; .0003 4/6 ;
Vernier Bladeex1/4;Du bilitr,
Mcidichaels,Edison-
Bell, Maser,.

W a t m e I.
I g nit -Freshmen

(usual laces!.

WIRELESS
CABINETS

For Panels 7" high
Width 8". Hinged Lid
Oak 12", 14/6; 14"

15-; 18", 16/,
Mahogany, 1/- extra

RELIABILITY
CONDENSERS

Mansbridge Type

25 mid.
1/6

.5 mid.
1/9

1 mid.
2/6

2 mid,
36

BRITISH WIRES.
ling. dee. dsc.
18 . 1/11 8/5
20 . 2/2
22 . 2/8 4/7
24 , 2/11 5/-
26 3/4 5/9
28 a9 0/6
30 4/10 7/6
32 , 5/8 8/9
38 8/- 12/-
40 17/- 20' -

EBONITE PANELS.
Matt. tin. ?r
9a 8' 2/2 1/10

12 x 9" 4/6 8/0
12 x 12" 5/9 5/-
15 x 9" 6/8 4/9
15 x 1.2" 7/6 5/8

4 x 4" 8d. 6d.
7 x 5- 1/8 1/2

x 6 xi" 10d.
Any Size Cut.

Sq. in., r ld.; 1" 1d.

RELIABILITY All Igranic, Lissen, Orders 5/6 value,
WIRELESS Burndept, Edison. Carriage Paid.

GUIDE NO. 2. Bell, Atlas, & Ste, I Under 5/6, 2d. per
Free on Request. ling goods supplied. 1/- for Packinz.

4). joliTAYLOR&co 444,
MACAULAY Sr.. HUDDERSFIELD

RADIO HOUSE,

7/:341.Orame.TMORMICIIMIDDERSPI f

" BROADCAST TELEPHONY " (cont. from fage 24)
con. (times vary daily). Closes at 24.0o on
Sun., Wed., Sat.

Madrid (EAJ7), 373 m. (454 kw.). 17.30-
24.00, con. (almost daily).

Madrid (EAJ4), 340 in- (3 kw.). i6.0o,
con.

Barcelona (EAjr), 324 m. (3 kw.). 17.00.
21.0o, news, lee., con. (Sun.); 18.00-23.00
(daily).

Barcelona (Radio Catalana) (EAJ13), 462' m.
(3 kw.). 19.0o -23.0o, con., weather, news.

Bilbao (EAJ9), 415 m. (1 kw.). 19.00, news,
weather, con. Close down 22'.00.

Bilbao (Radio Vizcaya) (EAJ11), 418 m.
(2 kw.). 22.00-24.00, con. (daily).

Cadiz (EAJ3), 360 m. (550 w.). 19.00-21.00,
con., news. Tests daily (exc. Sun.), 24.00.

Cartagena (EAJ 15 335 111. (1 kw.). 20.30-
22.00, con. (daily).

Seville (EAJ5), 357 m. (I% kw.). 21.00, con.,
news, weather. Close down 23.00.

Seville (EAJ17), 300 M. 19.00-22.00, con.
(daily).

San Sebastian (EAJ8), 343 rn. (500 w.).
17.00-19.00, 21.00-23.00 (daily).

Salamanca (EAJ22), 405 m. (1 kw.). 17.00
and 21.00, con. (daily).

Saragossa, about 325 m. Testing.

SWEDEN.
Stockholm (SASA), 430 ID. (I kW.). 11.00,

sacred service (Sun.) ; 12.30, weather ; 14.00,
con. (Sun.); 17.00, children (Sun.); 18.00,
sacred service ; 19.00, lee. ; 21.15, news, con.,
weather. Dance (Wed., Sat.).

Relays.-Boden (ASE), 1,200 m. ; Eskil-
stuna, 25o m.; Falun (SMZK), 37o rn. ; Gothen-
burg (SASI3), 288 In, ; Gefle, 208 m. ; lielsing-
borg, 235 m. ; Joenkoeping (SMZD), 199 m. ;
Kalmar, 253 m. ; Karlsborg (SAJ), 1,350 m. ;
Karlscrona (SMSM), 196 m. ; Kristinehamm
(SMTY), 292 01. ; Karlstadt (SMXG), 2 2 I ID. ;

Linkoeping, 467 m. ; Malmo (SASC), 270 m.;
Norrkoeping (SMVV), 26o tn. ; Orebro, 237 m. ;
Ostersund, 72o m. ; Saff9e (SMTS), 245 m. ;
Sundsvall (SASD), 55o m. ; Trollhattan
(SMXQ), 322 M. ; Umea, 215 In. ; Varborg,
385 m.

SWITZERLAND.,
Lausanne (HB2), 850 m. (1$ kw.) (temp.).

20.00, lee., con. (daily).
Zurich (Hongg), 515 m. (temp.) (500 w.).

11.00, con. (Sun.); 12.0o, weather; 12.55,
Nauen time sig., weather, news, Stock Ex.;
13.3o, piano solo; 17.00, con. (exc. Sun.);
18.15, children, women ; 19.00, news, weather ;
20.15, lee., con., dance (Fri.).

Geneva (HB,), 760 m. (2 kw.). 20.15, con.
(daily).

Berne, 435 tn. 10.30, organ music (exc.
Sat.); 16.0o, 20.30, con.

Basle. moo m. (r1 k.w.), con. daily 20.30.

" Helpful Notes on Electric Bells "
is the title of an article appearing in the
current issue of "The Amateur Mechanic
and Work " (3d.), and will doubtless be
of great help to many readers. Othr
articles appearing in the same number
are : "A Gift Jewel -box," "A Simple
Method of Renovating Book Covers,"
"Building a Dog -kennel," ." The Reflect-
ing Telescope and How to Use It,"
"Making Things in the Home," "Motor-
cycle Pillion -riding Tips," "Making a
Loud -speaker. One-valver," "Repolishing
Tables," "Sound and Neat Soldering,"
"An Old-time Fireside Seat," "A Vertical
Slide -rest for the Lathe," "Photographic
Pars."

The Ravag Broadcasting Co. of Vienna
has installed a microphone in St. Stephen's
Cathedral to relay organ recitals.

CHIEF EVENTS OF THE
WEEK

London
Bournemouth
Cardiff
Newcastle

London
Birmingham
Bournemouth
Cardiff
Glasgow
Liverpool
Newcastle

London
Daventry
Cardiff
Glasgow
Manchester

London
Aberdeen
Glasgow
Newcastle

London
Bournemouth
Cardiff
Dundee
Glasgow
Leeds-Bradford
Nottingham
Plymouth
Swansea

London
Birmingham
Bournemouth
Belfast
Glasgow
Manchester

London
Birmingham
Glasgow
Newcastle

SUNDAY, JULY 4
Shakespeare's Heroines.
Concert from the Royal Bath Hotel.
Independence Day Programme.
Vocal and Instrumental Concert.

MONDAY

Leslie Henson.
Light and Lyrical.
The Last.
A Musical Medley.
Light Orchestral Calvert.
Symphony Concert.
"The Radio Follies. -

TUESDAY
"'What Would You Do ? "-a Competition.
A Village Concert.
The Genius of Hungary.
" The Radio Follies.'
" A Breath of Sea Air and a Round of Golf."

WEDNESDAY
Rigoletto.
Scottish Programme.
Elizabethan Programme.
The Black Dyke Mills Band

THURSDAY
The Royal Parks Band.
Concert from the Winter Gardens.
A Summer Night on the River.
The Dundee Colliery Prize Band.
Popular Concert.

he Second Birthday of 2 L S.
The Clifton Colliery Piize Band.

hkitm.
Round the Relay Stations.

FRIDAY
Murray Ashford's Entertainers.
 The Radio Follies:.
" John Citizen " has a Picnic.
Variety Programme.
The Black Dyke Mills Band.
Spanish Landscape.

SATURDAY
Programme arranged by Andre Chariot.
The City of Birmingham Police Band,
Music and Mirth.
A Ballad Concert

Mr. A. C. Hunold, the chief representa-
tive in Switzerland of the Northern News
Service, has just been appointed director
and first announcer of the broadcasting
station at Zurich. Mr. Hunold speaks and
writes English fluently, having studied at
British universities.

CHOOSING YOUR
BATTERIES

AGREAT deal of trouble in connection
with valve receivers can be obviated

by carefully choosing the H.T. and L.T.
batteries. An interesting booklet describ-
ing Columbia wireless batteries has been
issued by J. R. Morris, of Imperial House,
15-19, Kingsway. The booklet (a copy of
which will be sent post free to any reader)
is full of valuable information, and is a
supplement to that published a year ago,
"How to Get the Most Out of Your Radio
Batteries." In addition to full details of
Columbia batteries, a number of circuits
are given, together with an amount of
electrical data of great use to the con-
structor. A simple explanation is also
given of the functioning of the H.T., L.T.
and grid batteries in a receiver, so that
the amateur can realise the necessity of
choosing the right type of battery.

Ask " A.W." for List of Technical Books
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...lower 1HLF.
resistance than
any other coin.
aiercial _plug in

coil /
TESTS carried out by

the National Physical
Laboratory show that the
LEWCOS COIL has a
lower H.F. Resistance than
any other coil on the
market.

Its low H.F. resistance
combined with great selec-
tivity and mechanical
strength make the
LEWCOS Coil the finest
you can buy.

Made by the
manufacturers

of Glazile.

Try a LEWCOS Coil in
your set-it makes all the
difference. Descriptive
leaflet gladly sent on re-
quest to :

The

LONDON ELECTRIC WIRE
COMPANY & SMITHS, Ltd.

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

No. 25 35 140 50 60 75 100 150 200 250 300

10/ -Price 4/6 4/6 14/6 5/- 5/6 5/6 6/9 7/6 8/6 9/-

Inductance
COIL

0111110101=1....WO
JUDD

To get pure EBONITE, ask for

It is made from finest
rubber and sulphur and
is guaranteed free from

surface leakage.

REGISTERED TRADE MARK

QUALITY
EBONITE

RODS,TUBES,SHEETS,PANELS,MOULDiNGS

It proves its quality in
every test. Its polish
will also please you-

ask to see it.

Ask your Dealer for " BECOL"

THE BRITISH EBONITE CO., Ltd., HANWELL, LONDON, W.7

CUT OUT THE CRACKLE
Fit C.E. Precision Rheostats throughout your
set and be rid of those irritating crackling noises.
Beautifully finished, fitted with a neat silvered
dial and accurately calibrated, they greatly en-
hance the appearance of any set. One hole
fixing makes their incorporation a simple matter.

Retail
C.E. Precision Rheostats- Prices

7 or 15 ohms .. 2/9
30 ohms.. .. 3/.

Dual (7 and 30 ohms) .. .. 3/9
Potentiometer, 300 ohms 3/9
Overall dimensions of all models:-Diameter below panel,

1 i " ; depth below panel, tt."; diameter of dial, 13".
C E , Precision Grid Leaks, from '5-7 megohms, 2/. ca.

THEIR VALUE NEVER VARIES.

Sole Agents: LONDON ELECTRIC
9, ST. MARTIN'S ST., LEICESTER SQUARE,

Please order through
your local dealer

Agents wanted.
Manufactured by

Messrs. C. Ede & Co..13yflect.

STORES LTD,,
W.C.2
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EVENNESS,
ACCURACY.

THE Rheostat which en-
sures fine adjustment
of current to filament

saves the life of your valves
and enables you to enjoy
the full volume of possible
reproduction. Your Set
needs an Anodon Rheostat.

With solid Bakelite Knob .. 3,9
With cold -moulded Tapered

The Anodon Coil with its unique
plug and perfect insulation leaves
no loophole for H.F. losses, and
because of its low self capacity
covers an unusually wide band
of wavelengths.

Sizes 25-300
Price 2 6-6 , -

Special 2 Megohm Hard Rubber
Grid Leak .. Price 1,8 each.

nob°
If your local dealer is out of stock send to
Anodon, 72-86, Oxford Street, W.I, enclosing
P.O. for price quoted, and the article will be

delivered by return, post free.

pt

it4.7&.?"N_VV
9E° FL I 0 7E IEZ 1%.1. VAI..VE

Why pay 14/- for Dull Emitter Valves, when you can obtain the
famous Triotron Dull Emitter Valve, 2 volt, '2 amp., 5/6; 3-4
volt, WI amp., 6,'6 ; Power Valve, 10 /6, post free. Satisfaction
guaranteed or money refunded. By post from
H. E. NICHOLLS, 29-30, Trinity Square, London, E.C.3.

vyablied flOalled
AS GOOD AS NE %.^,

.°7-0ts1
(Except Waco, S.P.'s, and low
capacity types). Minimum D.E.
Current 015 amps when repaired.
ALL BRIGHT & DULL EMITTERS

Listed at less than 10/-
Minn:tom charge- - - Ei-

VALCO 'we,,FIbt.dwor;: Trar

GiveYour Set
a Treat
by fitting the only perfect
Coil Holder. Fading
away and backlash
definitely banished and
the moving block can

be locked
immovably.

6f-glifeeptiLlHoider
from nil good Radio
Dealers, or post free
direct from: - The
Penton Engineering Co
15; Cromer Street, Gray's
Inn Road, London, W.C.1

GEARED
COIL HOLDER

Pat. No. 193160
Gear
Ratio

I

CLU
DOINGS

Irish Radio Transmitters Society.
Hon. Sec.-W. R. BURNE, ESQ., 34, Dame Street,
Dublin.
A WIRELESS society devoted to the interests of the
transmitting amateur has been formed in the Irish
Free State. Interested experimenters residing in
different parts of Ireland, such as Co. Kerry, Kil-
kenny, Wexford, Waterford, and many others, have
already joined the society, which at present consists
Of 25 members.

At a meeting held at 34, Dante Street, Dublin, on
May 20, Mr, W. R. Burne was elected hon. secretary,
while Messrs. D. B. Bradshaw, L. H. Carder and
D. F. O'Dwyer were appointed as a temporary
committee.

Future meetings will be held fortnightly, and it is
hoped that all who take an interest in amateur
short-wave work will join this new society without
delay. It is not necessary for prospective members
to hold transmitting permits. Provided they are
keenly interested in short-wave experimental work
the above society will be very pleased to welcome
them.

Etherplus Valve-holders.-With refer-
ence to the report on the Etherplus valve -
holder, published in No. 21o, we regret
that we stated that the connecting strips
to the valve legs were brass instead of
phosphor bronze. We would also point
out that the 'movement of the disc on
which the valve legs are mounted is
limited on one side by the moulding itself
and on the other side by the baseboard.
Etherplus valve -holders are made by M.
and A. Wolff, of 9 to 15, Whitecross
Street, London, E.C. t.

An excerpt from the musical play H earls
and Diamonds, as now being performed
at the Strand Theatre, is to be broadcast
from most of the B.B.C. stations. Lis-
teners will be given the opportunity of
hearing Madame Louise Edvina, Miss
Anita Elsom and Lupino Lane.

Seamen's unions in Australia are de-
manding that wireless receivers be in-
stalled in all vessels irrespective of
tonnage.

The new Radiopolis telegraphy station
installed in the neighbourhood of Santa
Cruz (Brazil) has been opened.
3 r

WE REGRET
That, owing to pressure on our
space this week, we are com-
pelled to hold over the " In-
formation Bureau " page. All
queries addresised to us are
answered by post providing a
coupon (as below) and stamped
addressed envelope are sent us.

a,

The Swedish Government has passed the
plans for a high -power broadcasting
station to be erected in the neighbourhood
of Motala, a little town situated on Lake
Vetter, approximately 42 miles west of
Norrkoeping on the Gdta Canal.

The Nijni-Novgorod (Russia) Labora-
tory is making transmissions on wave-
lengths of 83, 102 and 104 metres.

lematetir
COUPON

eleSAvailable until Saturday,
July 10th, 1926

PREPAID ADVERTISEMENTS.

Advertisements under this head are charged
FOURPENCE PER WORD, minimum charge
FOUR SHILLINGS.

DEPOSIT SYSTEM.
As the Publishers cannot accept responsibility

for the bona fides of Advertisers in this publication
they have introduced a system of deposit which
it is recommended should be adoptied by readers
when dealing with persons with Whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub-
lishers the amount of the purchase money of the
article advertised. This will be acknowledged to
both the Depositor and the Vendor, whose names
and addresses must necessarily be given. The
Deposit is retained until advice is received of the
completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In
addition to the amount of the Dercsit, a Fee of
6tf. for sums of Lt and under, and ts. for amounts
in excess of £1, to cover postage, etc., mast be
remitted at the same time. In cases of persona
not resident within the United Kingdom, doublo
fees are charged.

The amount of the Deposit and Fee must be
remitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

" AMATEUR WIRELESS,"
ADVERTISEMENT DEPARTMENT,

LA BELLE SAUVAGE, LONDON, E.C.4

WIRELESS.-Capable, trustworthy men with spare time who wish to
substantially increase income, required where we are not fully repre-
sented. Applicants must have practical knowledge of installation of
Set and Aerial, be a Householder or live with parents, and be able to
give references. State age and experience. - Address, Dept. 28,
General Radio Company, Limited, Radio House, Regent Street,
London, W.I.

PATENTS.-Trade Marks. Advice Handbook free.-B. T. Ring
Regd. Patent Agent, 196a, Queen Victoria Street, London.

PATENTS and Trade Marks obtained.-H. T. P. Gee, Patent Agent,
Member R.S.G.B., A.M.I.R.E., 61/52, Chancery Lane, London, W.C.2.
Phone Holborn, 1525.

k.etartatteZ--srs0C-ilio-kee."
The Original One Hole Fixing Detector
Stops Fiddling with Catswhiskers
!Every "Liberty IraTieriall
tested on actual!
broadcasting and ' directSC

, is fully guaranteed
I Tested and Un-

animously recom.
Mended by the
wireless preen

URIC

3/6
1°: aEfficieR60%lerPrl':71The47iFTECT0

Refuse inferior imitations
Insist on seeing name" LIBERTY"

100.000 Satisfied Users-Speeimen Testimonial
Dear Sire, Marco ord, 1026.

Baying got tired of Catswhiskers and other forms
cf Detectors, I purchased one of your " Liberty"
Detectors and now my troubles seem to be over,
tor it is impossible to get a dull spot, and It is
Ever set to give us pure music and speech, and the

'tsrength"T.M.C.igtoltdspeaker,is very a
greatly

th ICnbcoreamseuds'Iumusing a and
talks are very distinct and clear all over the room.
This testimonial is entirely unsought and you are
at liberty to use it for any purpose. Wishing you
the best success. I beg to remain, Yours faithfully,

(Signed) Chas. W. lredale,
RADLARC Elec. Co., I td., Bennett St., London, W.4

It

A

ti

Build Your Own LOUDSPEAKER
WITH A LISSENOLA OR BROWN A
and our COMPONENTS. You can construct yourself a hand-
some CONE type, or PLEATED PAPER type LOUDSPEAKER
in half an hour for lees than it would cost you for the ordinary
cheap horn type Loudspeaker, You will obtain VOLtblE,
CLARITY, and unsurpassed tonal quality. Prices, particulars and
Diagrams for stamp. TRADE inquiries invited. Tellyeer Dealer.

Goodman's, 27, Farringdon St., E.C.4

What shall I buy?
Before deciding it will be greatly
to your advantage to have par-
ticulars of the thousand bargains
listed in

OUR SPECIAL SUMMER CATALOGUE
It contains nearly 600 illustrations of radio
components, precision instruments and sets
of every description.

A copy sent you post free for 4d. stamps.

ELECTRADIX RADIOS
218, Upper Thames Street, London, E.C.4.

Parrs



JULY 3, 1926 111 eittateur Winks

" No Capacity
Change -over

Switches are Cheaper NOW!
THESE famous switches will 10w cost you less. 'Utility' quality
has not been sacrificed in any way and the `Utility' guarantee to
replace or repair any defective `Utility' Component free of

charge still holds good. `Utility' Na Capacity Change -over Switches

astoseisaiiiirlAuge

C 2

are available in six sizes changing over from one to
six poles. Loss has been practically eliminated and
contacts are permanently celf-cleaning.

New Prices :
KNOB PATTERN

130 1  3i. 130 2 3 6 130 3 4 6
130 4 5/. 130 5 6;'- 130,6 -7/-

Nickel Plated 3d. each extra.

LEVER PATTERN
147 1 3 6 147 2 4 '. 147,3 5'.
197 4 6,6 147 5 8,'- 147;6..8 -

Nickel Plated 6d. each extra.

WILKINS &WRIGHT,LTD.
Utility Works, Kenyon Street
BIRMINGHAM

COMPONENT,
Wireless is attracting all men. The Amateur is entering
the field. in great numbers, and he wants to know all
about it. He will require Materials, Parts, Tools. He
will also want to sell surplus material.

AMATEUR WIRELESS"
is out to cater for this class of reader, who will be eager
for knowledge and bargains. To meet him, use the Sale
and Exchange columns, which he is sure to search. Rate
4d, per word, 4s. minimum, prepaid. Latest date
Thursday mornings.

t dz2ess:'
The Advertisement Manager,

"Amateur Wireless,"
La Belle Sauvago,

Ludgate Hill, London, B.C.4
'WOWS illoamosionissiamiliimmodsoliarme2.22.222.awA22.2.22

RADIAX COILS
FOR 1-.0V E CONSTRUCTORS.

RADIAX DX COILS increase selectivity 100 per cent.
Give an auto -coupled tuning circuit without altering your set.
You will cut out the local, or separate two difficult stations to
an extent undreamed of. Five terminals make it a Universal
coil. To introduce, a free chart will be given with each purchase,
showing the many circuits in which this coil can be used-Auto-coupled,
Neutrodyne, etc. No. 35, 4 6. No. 50, 5 No. 75, 5.6.

No. 150, 7 6. Set of 4, 21 -. Postage extra.

LOW -LOSS

VS

Radiax Low Loss Coils
give you improved tuning volume and selectivity.

No. 25 .. 1 3 No. 75 .. 2 - No. 200 ,. 4 3
35 .. 1 6  100 .. 2 6 ,, 250 .. 4 9
50 .. 1 9  150 .. 2 9 300 .. 5 3
Complete Cetalalue of Sets and Accessories, 3d. stamps.

RADFAXLTD.20,HAOccessoovvryAHY7Lscoe,NPDalomNe,ri.7. ce,

r

IIERE Is the last word in Variable Con-
densers. Geared movement combined
with low -loss design made by a fam-
coUS firm of scientific and radio instru-
ment makers, built with the precision
and finesse that only makers ofscientific
instruments know how to impart.
A TYPICAL FEATURE 1S the unique
smoothness of the 200-1 ratio geared
vernier control that enables the minut-
est adjustment to be made. There is
not the slightest trace of backlash.
The condenser is solidly built of brass
with porcelain insulation. A dust -
proof case is provided for the gear
mechanism, and the stout stamped
endplates are entirely insulated from
the rotor vanes by ebonite and from the
fixed vanes by porcelain, making hand
capacity negligible. Connection to the
rotor vanes, which are of decrement
shape, is made by a soldered pig -tail to
the spindle. Definite stops are provided.
Fixing is by the one -hole method.
CAPACITIES..0001 m.f.d. .0003 f.d. Li 2S. 6d..0002 ,, .0005 ,,

.00075 " 7s. 6d.
Obtainable at all radio dealers or die

W. G. PYE & CO., GRANTA WORKS,
MONTAGUE ROAD, CAMBRIDGE

"tf,inzifeucturers of Scientific hal uments and Radio Apparatus
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Do you know
that the factors controlling the volume of pure reproduction
from your receiver are based on the design of the filaments
of your valves

Everybody
'who knows about valves will tell you
that a filament that is up to 3 times
greater in length and has an in-
creased emission surface up to 5}
times that of the ordinary filament will
mean a 33% increase in your results.

There is no mys-
tery in the con-
struction of a
valve. Any anode
and grid will
operate with any
filament but it is
the filament that
colnts. and this
is what you pay
for.

For 4 -toll accumulator or 3 dry cells
THE P.M.3 (Cenzral Purpose)

0'1 amp. 1616
THE P.M.4 (Power1 0.1 amp. 22 6

Fm 6 -volt. aecum ulator or 4 dry cells
THE P.M.5 (General Purpose)

0'1 amp. 22
THE P.M.6 (Power) 0'1 amp. 22 6

For 2 -volt accumulator
THE P.M.I (General Purpose)

OA amp. 12 .6
THE P.14.2 (Power) 015 amp. 18,6

Ifite 40,

Now look at
The Mullard P.M. Filament'

Its increased length completely within the field
of the anode and grid is obviously greater than
that of any other valve on the market. It is
supported by five strong but resilient hooks.
It has a large core of a special ductile metal that
prevents it from breaking except by the very
roughest handling.

It consumes ONLY ONE TENTH AMPERE
and is so economical that no sign of glow can
be discerned. Will give you consistent power-
ful results during a long life.

Ask Your Radio Dealer
for the Valves with the P.M. Filament.--,

THE -MASTER.VALVE
ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM, LONDON, S.W.12

Printed and Published in England by Cssara.L. & Corminv, LIMITED. Ludgate Hill, London. E.C.4. Sole Agent for South Alma. LLNLKAL
Aci.ncir LIMITED. Saturday, July 3, 1926.
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AN " ALL -EUROPE " LOUD -SPEAKER SET

ENTER THE BIG COMPETITION (See p. 48)

Vol. IX. No. 213 SATURDAY, JULY 10, 1926 Price 3d

PRINCIPAL
CONTENTS
WA VE LENGTH RANGES

OF POPULAR CIRCUITS

BROADCASTING HEAT
AND POWER

AN INTERESTING V-1.
UNIT

THE . ASSEMBLED H.T.
BATTERY

FIVE - NOVEL DESIGNS
FOR CRYSTAL SETS

AERIALS THAT ARE
WRONG

THE FUTURE OF WIRE-
LESS DRAMA ?

THE' VALVE - IN GRAMO-
PHONE RECORDING

WIRELESS HAPPENINGS
ABROAD

FREE REPLIES TO
READERS' QUERIES

WELL ILLUSTRATED
Registered at G.P.O. as a NczespaPer.

LOUDSPEAKER SET

CAPABLE OF RECEIVING ALL EUROPEAN STATIONS !
Constructional details of this inc receiver are given in this issue.
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THE LATEST INVENTION
The New Magnetic

MICROPHONE BAR AMPLIFIER
An efficient NON,- VALVE NOTE AMPLIFIER
which yields Three to Ton -fold Amplification from
the "Phone Terminals of any Crystal or Valve Set.

PRICE:
COMPLETE

No
Transformer

required.

38'- ---

No Accumulators Required. No H.T. Batteries
Six P4i/S of WiTateas Headphones, or any 2,000 -ohms Loud
Speaker may he opadated from a single 3 -volt Dry Battery.

LOW CURRENT CONSUMPTION
The Magnetic Mkropiaarte Bar Amplifier uses less than

of an ampere, one 3 -volt dry cell, at a cost of 31-, lasting
upwards of 300 working hours.

No Diaphragms. No Distortion. No Fragile Parts.
Nothing to get out of order. No microphonic noises.
Unaffected by vibration. Compact and easilyportable.

ANYONE CAN ADJUST IT!
Amplified Speech and Music as clear as from% good Valve

Set. A boon to persons of impaired hearing.
Send name and address on P.C. tor free copy

of our 44 -page Radio Catalogue.

PANEL MOUNTING

JULY 10, 1926

BASEBOARD MOUNTING TYPE

" NONMIC "-The Valve
Holder for portable sets
The Igraine " ltitATMIC " Valve Holder is an essential to the set which
fags to trayel, hot it is a boon to every wireless receiver. The slightest
jolt sow clutuaue the valve filament unless the valve is suspended. in, the
" NeitalifIC." dripped firmly yet allowed by the springs in, the

NONIMIC " to " give " to the slightest movement, ina harm can, come
to your valves. No microphonic noises mar reception when you: fit
" NONM1C " Volvo Holders.
Price, for Base or Panel mounting -3/'6 each. Your dealer stocks them.

List D.17.Write for
COP111ANle

Exclusive
Manufacturing
Licensees of

149, Queen Victoria Street,
London..

P 4CENT
Radio

Essentials

Branches : BIRMINGHAM BRISTOL. CARDIFF GLASGOW LEEDS
MANCHE STER NEWCASTLE.

'at

EJECTA\ O ISIS
The Life of the Valve

The unusual electronic emission from the filament of this valve is responsible
for its remarkable efficiency and utility. But to give you this efficiency the
electron flow must be thoroughly constant and generous.

Not only is the CLEARTRON-built anode efficient but it brings a 40 to 60
per cent. increase in electronic emission. A unique theory-protected by
patents pending-develops a specially constructed path which yields greater
and more even electron output. That is why CLEARTRON valves bring
greater distance and increased volume.

Full technical data of all types obtainable from your dealer or from

CLEARTRON RADIO, LIMITE-D
1, CHARING CROSS, S.W.L, AND BIRMINGHAM
'Phone: Regent 2231/2. 'Grams: Cleartron, Westrand, London."

CLEARTR.Oltkil
BRITISH MADE

Advertisers Like to Know That-" You Saw it in  A.W.'"
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" Amateur Wireless and Electrics."
Price Threepence. Published on Thurs-
days and bearing the date of Saturday
immediately following. 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 and Co., Ltd.
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and written on one side of the paper
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on separate sheets.
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be promptly considered, and if used will
be paid for.

Queries should be addressed to the
Editor, and tit c conditions printed at the
head of -Our Information Bureau
should be closely observed.

Communications should be addressed,
according to their nature, to The Editor,
The Advertisement Manager, or The
Publishel, " Amateur Wireless," La
Belle Sauvage, London, E.C.4.

THE WAVELENGTH RANGES
OF POPULAR CIRCUITS

Some reasons why you may 'not be getting the best results

MANY amateurs who have used one of
the popular circuits, such as the

Reinartz, Ultraudion, Flewelling, etc.,
with great success on the broadcast wave-
lengths are disappointed when they try
and receive Daventry with the same
circuit.

While the number of valve circuits in
popular use has increased greatly each
year since broadcasting commenced, it is
only natural that particular attention
should have been paid to reception on
wavelengths between 30o and 50o metres.
As there are many circuits which work
excellently on the lower wavelengths, but
only moderately well-in some cases not
at all-on the longer waves, a brief
survey of the useful wavelength ranges of
some of the more widely -used circuits may
be the means of preventing disappoint-
ment to a large number of wireless
enthusiasts.

Super -regenerative Circuits
Considering the super -regenerative cir-

cuits first, it should be noted that these
are not worth while on wavelengths above
50o metres. Optimum results are obtained
on very short wavelengths indeed, and the
efficiency decreases as the wavelength in-
creases, so much so, in fact, that the
efficiency is about four times as great on
zoo metres as on 400 metres. On 500
metres a super -regenerative circuit is very
little better than a straight single -valve
circuit with reaction, and above this wave-
length it is usually not so good.

Claims have been made . by various
amateurs that' a Flewelling works just as
well on i,600 metres as on the broadcast
band, but these people cannot have
grasped the principles employed in super -
regenerative reception. It may sometimes
happen that slightly better results are
obtained with a Flewelling on this long
wavelength than are given by a straight
single-valver, but, if so, it is not due to

any super -regenerative action. It has been
suspected that a certain amount of L.F.
reaction occurs in this circuit, which may
account for the effect mentioned. The
same remarks apply equally to the Arm-
strong super -regenerative circuits.

The Reinartz System
The Reinartz tuning system may be em-

ployed on any wavelength, but at the same
time it is seen to its best advantage when
used for the reception of stations working
below 50o metres. An essential part of
this arrangement is an,. H.F. choke con-
nected between the plate of the detector
valve and H.T. positive. Usually a
special H.F. choke coil is used for this
purpose, but in those cases where a special
coil is omitted the winding of the tele-
phones or the primary winding of an L.F.
transformer acts as a choke. As the im-
pedance of any inductive coil decreases as
the wavelength is increased, it is more
difficult to choke back the oscillations
effectively when their wavelength is long.

On brOadcast wavelength a 250- or 300 -
turn coil makes an efficient choke, while
on Daventry's wavelength a i,000 -turn
coil might be used. However, when work-
ing on Wavelengths above i,000 metres, a
rejector circuit, tuned to the signals,
should be used instead of a. choke coil if
best results are to be obtained. This intro-
duction of another tuning -control takes
away from the Reinartz circuit its great
advantage of 'simplicity of operation.
Also, as the Reinartz circuit- is not a con-
venient one to use when a very wide band
of wavelengths is to be covered, it is
advised that this circuit be employed only
when the maximum wavelength to be
received does not exceed Soo or Goo metres.

The Ultraudion and Long Waves
The Ultraudion circuit, though by no

means new, appears to be passing through
(Conclud d at loot rf next page)
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BROADCASTING HEAT AND POWER
An article discussing the possibilities of powe

By T. THORNE BAKER, F.Inst.P., F.

AFAMOUS university professor sug-
gested recently that the day was

approaching. when both heat. and power
would be broadcast and that the intiversal
radiation of heat, power and light by wire-
less from central power stations would
perhaps solve the fuel problems of the
future.

Years ago when Tesl'a promised wire-
less power, the general public (or, indeed,
the then wireless experts) knew so little
about wireless that such an announce-
ment was received with ready credence.
To -day, with thousands of pOtential wire-
less experts and millions of amateurs with
some general knowledge, one needs some-
thing substantial to go upon before mak-
ing such a prophecy. Now, what really
are the prospects of ever sending power
and light and heat by wireless trans-
mission ?

Cable v Wireless
We must first, consider the matter

from a purely common-sense standpoint.
Wherever there are existing cables for the
supply of electric power it would be folly
to think of substituting wireless trans-
mission. The possibilities would occur in
countries where water power is abundant
and is so often turned into electric power
on the spot The most obvious: case is
that of the Niagara.. Falls, where part of
the water power is utilised to drive water
turbines and generate electricity. Such
stations, situated on the spot where the
water is available, may be hundreds of
miles from the industrial towns where the
power is wanted, and here high-tension
current at a pressure of perhaps ioo,000

volts is transmitted by overhead cables,
with' their attendant losses and incon-
venience. Could 'such power be trans-
mitted by wireless it might be. a great
convenience, and would obviate the neces-
sity of the installation and upkeep of the
high-tension conduits.

But how is the power to be transmitted?
In every case where any power is set in
motion by a wireless signal, such as, for
example, the control of a ship or train,
the received signal after rectification 'is
amplified, and the whole of the amplifica-
tion is done by means of local power sup-
plied by the receiving station. Your loud-
speaker is not operated by -wireless; it is
worked by the power of your own accumu-
lators.

The Beam System
One of the first great feats of wireless

radiation was probably that of the Mar-
coni Co., when by means of the beam
system they got perfect telephony from
Hendon to Birmingham with i8 watts.
The amount of current received, however,
was sufficient to give, with amplification,
perfect telephony. In other words, with
the help of the greatest advances that have
been made in directive wireless, the loss of
energy over a hundred miles can be so
minimised that a sufficient percentage of
the 18 watts is obtained to actuate, with
amplification, one of the most sensitive

'instruments known to science-the tele-
phone ! Yet we talk glibly of transmitting
thousands of horse -power with commercial
efficiency.

The metallic circuit has another primary
advantage-it leads current to each of any

0

r radiation
R.P.S. -0,
number of places just as a big railway
line can take passengers to any number of
distinct places. This is where one finds,
to my mind, an almost insuperable diffi-
culty in the successful transmission of
wireless energy.

Suppose 'a station in central London
were radiating' energy to factories in a
dozen towns in outer London, situated on
the circumference of a circle. How could
each factory tap the energy unless any
intermediate spot on the circumference of
the circle could do so too ? Obviously it
could not. Therefore the central station
must radiate energy in all directions with
practically zero efficiency.

Remote Possibilities
The only alternative would be for one

power station to concentrate its radiated
energy along a narrow line in one direc-
tion, so that any factory in that line, but
only in that line, could tap it. It would
be interesting to know what power en-
gineers would think of such a scheme.

The weak spot in wireless power trans-
mission is that indispensable difference
from wireless telephony. In the latter we
amplify what we receive by means of
valves and an abundance of local power;
if we ran our engines or heated our homes
by wireless, we should have to receive
sufficient energy off the aerial direct with-
out any amplification.

No serious-minded student of wireless is
foolish enough to say, "It will never he
done." But here are ;sufficient arguments
to make us think, and to accept with
reserve forecasts which it would perhaps
be wiser to modify with care. T. T. B.

"THE WAVELENGTH RANGES OF POPULAR
CIRCUITS" (continued from preceding page)

a period of revived popularity at the
moment. This is another circuit which
performs at its best on short wavelengths.
There are several reasons why its per-
formance on long wavelengths cannot
allow it to be recommended for general
use for the reception of Daventry. In the
first place, it is a circuit employing re-
action through the capacity between the
grid and plate circuits -of the valve. This
capacity is very small, but will pass suffi-
cient energy 'to bring the set to the
oscillation point when the oscillations con-
cerned. have a sufficiently high frequency.
When the wavelength is increased much
above the broadcast band, however, it
becomes necessary ' to supplement this
stray capacity coupling either by intro-
ducing magnetic reaction or further
t_apacitative reaction through a variable

condenser. In either case the chief feature
of the Ultraudion circuit is lost, and it
would be better to employ a straight circuit.

Another essential feature of the Ultra-
udion is the placing of a variable condenser
in series with the aerial -tuning coil. This
tends to reduce the wavelength to which'
the set will tune, and therefore abnor-
mally large coils are required for the
longer wavelengths. It is had practice to
use a series aerial -tuning condenser for
wavelengths above 600 metres when the
usual broadcast receiving aerial is em-
ployed. The rule about high inductance,
small capacity, applies only when the
capacity is in parallel with the inductance.
However, the Ultraudion is a good circuit
to use when most reception is clone, on the
broadcast band, and the occasional recep-
tion of Daventry can be carried out fairly
satisfactorily by using' a 250 -turn coil.

The Cockaday circuit is another arrange-

ment in which the stray capacities between
the grid and plate are utilised to provide
the reaction coupling. For the same
reason as was mentioned in connection
with the Ultraudion, this coupling fails to
be sufficient to bring the set to the point
of oscillation when the wavelength to
which the set is tuned reaches a certain
figure, so that this is another arrangement
which cannot be advocated for the recep-
tion of Daventry. It might also be men-
tioned that in the Cockaday, as in the
Reinartz, it is not convenient to alter
greatly the wavelength range of the set
above or below that for which it is
designed.

Although the actual wavelength up to
which any of these_ circuits will work effi-
ciently will vary according tq conditions,
it is sufficiently accurate to state that they
give the best results only when used foi
reception below 5o0 metres. J. J. F.
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Two Photographs showing the Complete Receiver and an Under -panel View Respectively.

AN INTERESTING V I UNIT
Constructional Details of a particularly Compact Two-valver

THE simple receiving set consisting of
detector with one stage of low -fre-

quency amplification is universally
popular, and can be made in a very com-
pact form. One capable of withstanding
very rough use can be built by adopting
the ideas explained in this article.

The photographs may give
the impression of overcrowding
and consequent inefficiency, but
a second thought will show that
the shielding properties of the
metal case will prevent the
fields of the tuning coils inter -
coupling with those of the low -
frequency amplifier. Another
point of controversy may be the
use of so small a variable
capacity, but this has been
introduced with a view to
facilitating sharp tuning.

It is highly probable that the
miscellaneous box of the pros-
pective constructor contains
most of the Rafts required, but

should they vary from the list here given,
measurements must be taken to <nsure
that they are entirely suitable. Fig.
shows the circuit.

The transformer advised for stile maxi-
mum signal strength is of high ratio, but
for slightly better quality with an

Fig. 1.-The Two -valve Circuit Diagram.
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-CI
attendant decrease in volume, a 3-1 of the
same make can be substituted.

The parts required are : One Radion
panel, 5 in. by 7 in. ; one Trix L.F. trans-
former (5-1 or 3-I); one Microstat filament
resistance; one Ormond variable con-
denser, .00025 microfarad; one .00025

fixed condenser and 2-megohm
leak; ten terminals complete
with nuts and washers; eight
Seleezi valve legs; one piece of
Fabrikoid cloth, 14 in. by
52 in. ; two 4 B.A. countersink
screws; eight %-in. brass
countersink wood screws; one
sheet tin (xxx), s2 in. by so in.;
2 yd. connecting wire.

The panel should be carefully
marked off and drilled in
accordance with the diagram
(Fig. 2), after which the assem-
bling should be commenced, the
valve legs, terminals and vari-
able condenser being fixed.

(Concluded at foot of next page)

/H T.+

HT-

LT -

L.7+

0 REACTION

7
COIL

o L.F. ?

LT

0
PHONES

A AERIAL COIL E 0

HT.

a.

Fig. 3.-Wiring Diagram.
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THE ASSEMBLED H.T. BATTERY
So;ne Useful Notes on Utilising Flash -lamp Batteries for High-tension Supply

THOSE who use 4% -volt pocket bat-
teries for their H.T. supply will find

the suggestion described in this article
very useful. It has the advantage of
making the assembled batteries neat and
compact in appearance, and tappings may
easily be taken from any point. Also the
existing tags on the battery are not inter-
fered with in any way, nor is it necessary,
as is often the case, to bend them over
at acute angles, thus bringing about the
possibility of tearing them from their con-
nection to the cells inside the battery.

Constructional Details
The diagram shows the main details of

construction. The dimensions can easily
be found by actually measuring the various
distances on the batteries themselves. In
the top left-hand corner of the drawing
the arrangement is shown from the top,
and below is shown the elevation. It will
be seen that a wooden frame is first built
up having two ends and a base; upon this
is screwed the ebonite top piece. The
dimensions of this frame and top piece
should be in accordance with the number
of batteries it is desired to use. Brass
clips are placed upon the ebonite top piece
so as to secure the negative and positive
tags of the adjacent batteries alternatively.
These clips are secured by means of a

valve socket, as shown in the top- right-
hand corner of the diagram.

To ensure a good contact between the
brass clips and the battery tags, a spring
washer is interposed between the clip and

Ebonite 1-9p Pieth

Jpra
Va/re Washer

Socket --

Brass Clip

Negative_1101111411'NUM'Terminal.

BaNeries
inferrheoiale
,S/rips of

fibre
Wood frame

Diagrams showing Assembly
Battery.

the valve socket as shown in each case.
The only exception to these details of con-
struction is the negative terminal of the
battery board. Here instead of a valve

Details of the

socket is placed a terminal.- As this ter-
minal makes contact only with one battery
tag, a clip as shown in the bottom right,
hand corner will be required. The object
of this is to avoid the possibility of mis-
connection; that is to say, the terminal
will take a spade terminal from the nega-
tive connection, and for the positive con-
nection a wander -plug will be required.
It is advisable to interpose intermediate
strips of fibre or waxed paper between
each of the batteries to minimise the possi-
bility of leakage. When a battery runs
out it is an easy matter to turn the -clips
round, pull the battery out, slip a new
battery in, bend each of the tags over and
swing the clips round once more in posi-
tion. RADIO.

TERMINAL LEAKAGE
RECEIVERS often give poor results

owing to leakage that occurs between
the terminals. A fault that is not quite
so easy to trace, and yet one that is pre-
sent in many receivers, is leakage between
the terminal shanks and the 'edges of the
wooden cabinet. Care should always be
taken when building a set to leave ample
space between the components on the
panel and the containing cabinet. P.

AN INTERESTING V -I UNIT " (continued
from preceding page)

The L.F. transformer can then be added.
Should the metallic case of the Microstat,
when fitted, touch the condenser, it will
make no difference to the operation of the
set providing the parts in contact are kept
at the same poteutial, that is, both wired
to the- L.T. negative. For convenience of
construction the grid condenser and resist -

Another Photograph of the Underside of the V-1 Unit.

ance are suspended by means of the
connections.

When the set is being wired (see Fig. 3),
the condenser should be occasionally
rotated to ensure that sufficient space is
allowed for the free movement .of the
plates. Any form of coil holder or in-
ductance can be used inconjunctiori with
the set, and the method of attaching this
is left to the discretion of the constructor.

For the case, any sheet
metal will answer, but a
fairly heavy gauge is pre-
ferable, as when folded to
shape the bottom edges
will have a gentle curve.
Should the top edges, on
completion of the folding,
not be in line, they must be
levelled off before being
covered with cloth. The
corners can be soldered if
desired. A piece of wood,
'Which comes within a in.
of the top, is screwed in
each corner to receive the
screws to hold- the panel.

After coating the Fabri-
koid with ,adhesive, the case
should be placed in the

centre, the material pressed against the
sides, suitably folded at the corners, and,
lastly, pulled tight and turned over the
top. Before the final assembly the bottoms
of the terminals must be bound with
rubber tape to insulate them from the case
or its covering. The use of type DEz
valves is recommended. B. G. C.

WOOD PANELS
GOOD results can be obtained by using

wood panels instead of ebonite if
attention be paid to the kind of wood used
and the method of preparing it. American
white wood is very suitable, but it is not
easy to obtain in this country. Teak
soaked in a suitable wax is found to be
very satisfactory.

The writer has made some very good
panels by heating Carnauba wax in a big
bowl for a fair length of time, to make
sure that all moisture is driven off, and
then placing seasoned teak (after heating
in a warm -oven for a few hours) in the
bath of melted wax, which is still kept
heated. After leaving it for an hour or -so,
the teak is taken out and dried in a warm
dry room. T. A.
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Fig. 1.-Set Tuned with a Sliding Spade.

IN this article are described and illus-
trated some crystal sets fitted into the

sorts of case which may be found in almost
any house, and they are suggestions of
what any amateur can do in the way of
ntilising such knick-knacks.

Spade Tuning
All the illustrations show sets with coils

suitable for Daventry only, but it is
scarcely necessary to say that smaller coils
can be used fox tower wavelengths. Fig.
shows a small Italian box with a lid of
inlaid stone. It measures 7 in. by 5 in.
by 2% in. The aerial and earth terminals
are placed at the back and the phone
terminals at one side. The crystal detec-
tor is inside the box, and a coil of 250
turns or so is screwed down at one end.
This is tuned by a copper spade, which
consists of a rectangular piece of copper
(zinc or aluminium would serve equally
well) about the thickness of a postcard, to
which a beaded hat -pin has been soldered
or riveted to form a handle. The spade
slides in the lid of the box, as shown by
Fig. 2, and by withdrawing the hat -pin
the copper is made to pass over the coil
for tuning purposes.

Fig. 3 shows a leather -covered case
which once held salt -cellars. It makes a
particularly neat -looking wireless case.
The aerial and earth terminals are set
at each end and the phone terminals in
front. This set also is spade -tuned, but
in this case the coil is contained in the
lid, and the spade (a zinc plate) is fixed
permanently in the bottom, from which
the bed in which the salt -cellars rested has
been removed. The detector-in this case

Fig. 3.-This Receiver is Tuned by Opening
or Closing the Lid.
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FIVE NOVEL
DESIGNS FOR
CRYSTAL SETS

a permanent detector-may be seen close
to the phone terminals.

This set is tuned by slightly opening
the lid, and thus bringing the coil away
from the spade. When once the actual
position of the coil has been found a small

-01

PHONES

LASTSLASTS

Fig. 8.-The Circuit Diagram for all the Sets.

Fig. 2.-Another Set with Sliding Spade. -

wedge of wood can be made to fit inside
the box to hold the lid in position. Any
sort of coil of about 250-300 turns may he
used; the one illustrated is a home-made
duolateral, made with 3,/2 oz. of No. 28
d.c.c. wire.

Variometer Tuning
Fig. 4 shows a Japanese box of per-

fumed wood covered with lacquer. In
this case two connected coils are used,
one in the box and the other in the lid,
the outer end of one being joined to the
inner end of the other. The crystal detec-
tor, of the semi -permanent type, may be
seen on the left of the lower coil. This
set is tuned variometer-fashion by 'opening
the lid, and so moving the upper coil
away from the lower one, until the exact
position is found. On the right will be
seen a white rod (a piece of bone knitting
needle, in fact), which is pivoted at its

emnfeit r VirelesS

Fig. 5.-Another Variometer Receiver.

lower end on a screw. This serves to
hold the lid open at the correct angle.

Fig. 5 shows an old-fashioned work-
box, and this was fitted with two coils,
the upper one, contained in the lid, slid-
ing across the lower one. The coils are
connected together as in the set just de-
scribed. The detector is inside the box.
The upper coil is fixed to a wooden half-
moon shaped piece of wood, to which a
long handle is attached. By withdrawing
the handle the set can be tuned.

The wiring of the sets is shown in Fig. 6.

INDOOR AERIALS
^N excellent indoor aerial, which is carp
!-I  able of working satisfactorily at a
distance of a few miles from a broadcasting
station, can be rigged up in the following
manner.

Paste a piece of tinfoil about 4 in. Square
on the corner of an ordinary mirror, allow-
ing about in. space between the tinfoil
and the frame of the glass. To the tinfoil
attach the aerial lead (the wire may be
held between the foil and the glass if de-
sired) and connect the other end of the
receiver in the usual manner. Provided
the set is reasonably efficient, quite good
signal strength should be obtained. The
metallic backing of the mirror is capable
of picking up the signal impulses, and
these are passed to the receiver by the
capacity between the backing and the tin-
foil; the two surfaces, in fact, act as the
plates of a condenser. W.

The Japanese Government proposes to
erect a high -power station at Tokio.

Fig. 4.-A Variometer-tuned Receiver,
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THE FUTURE OF WIRELESS DRAMA?

SOME time ago the authorities at Savoy
Hill came to the conclusion that radio

drama demanded a short play with a
quick denouement, either thrilling or
humorous. This conviction led to the
production of short plays, admirable in
themselves, but all much of the same type.
The, swing of the pendulum was bound to
come, and when it did it was .manifest in
the recent production of Oscar Wilde's,
Victorian drama Lady Windermere's Fan.
One of the points of this play is that, like
all Wilde's writings, the dialogue is
adequate. Nevertheless, nowadays it is
considered too Victorian for modern con-
sumption.

Before the wireless production of this
play expressions of doubt were heard at
Savoy Hill. Some were convinced that it
was too long, -others that, as listeners
would be unable to see Wilde's characters
moving across the stage, piquancy would
be lost, with the consequent " deadening "
of the dialogue. What was the result ?
The play was- broadcast, and produced a
greater number of letters than anything
that the B.B.C. has done in recent months.
Its success can be compared with The
White Chateau.

Another very interesting point can be
cited. Lady Windermere's Fan was pro-
duced in London in its film version almost
simulianeously with the radio version.
Unhappily for the film, it was screened

A Consideration of Possibilities

immediately before the broadcast and not
afterwards, and received a lukewarm
reception. In this case the characters were
seen but the dialogue was absent, which
would seem to prove that the success of
radio drama depends on the imagination
of the listener and the brilliancy of the
dialogue. Many listeners were familiar'
with Wilde's characters and had no need,
of their ocular portrayal. No complaints
were received of the length of the trans-
mission.

The success of this broadcast has
seriously disconcerted the advocates of
brevity. Wilde's play has proved that it
is more essential to work on the imagina-
tion of listeners than to produce in fifteen
minutes one thrill or one laugh.

Cvntiotof Composite Productions
The foregoing remarks deal chiefly with

what might be termed straightforward
plays. A task of great difficulty is the
production of plays which demand natural
sounds, either close at hand or in the
distance. It is obvious that the speakers
or originators of far-off sounds cannot,
even given expert Control, produce the
correct effect if acting in the same studio
as those players who are doing the close
dialogue. At present Savoy Hill does not
possess convenient studios or control.
Among last year's successes was, the
"Radio Tattoo," and for the noises, and

THE DEVELOPMENT OF THE BROADCASTING STUDIO
This is a photograph of the W HT station studio at Chicago, the newest of American studios.

Note the corrugated ceiling for the purpose of obtaining the proper sound effects.

background singing for this production
studio passages and stairways were called
into use ; but the difficulties of control
were 'stupendous: When the "guns" of
the tattoo. are stationed down a lift well
and "horses" along another passage out
of sight of everyone the controlling diffi-
culties can be imagined. One of the
dramatic producer's assistants on this occa-
sion was stationed outside the studio and
was in touch with the main theatre by
means of phones. ' The duty of this' in-
dividual was "to cue up," his extraneous
noises. As luck would have it, the phones
broke down, and but for his skill some

pandemonium might havehumorous
ensued.

These incidents are mentioned as illus-
trations of the need of facilities under
which radio drama labours. The B.B.C. is
installed in a building unsuited to many
of their activities. Radio drama needs a
central theatre with minor theatres
grouped around, and the all -essential cen-
tral electrical control erected in a sound-
proof glass -fronted cabinet. In each sub-
sidiary studio connected to this central
control silence cabinets would be placed;
thereby enabling the producer of the play
to broadcast the transmission' from the
central studio to his assistants, who would
"cue in " the artistes or noise effects at
the right moment.

" Mixing " Control
A further advance should be made by

placing in the central control room the
apparatus for "mixing," at the necessary
strengths, the transmissions from' all the
theatres in use. From this control room
the complete production would be carried
to, the engineer's control and so to the
aerial.

This system would give both artistic and
engineer's control. Such a scheme has
been the object of the officials at Savoy
Hill, but elaborate methods of this kind
are expensive.

It must be remembered that when
authors and public realise that radio
drama will one day be as powerful as the
picture play elaborate studios will be
constructed. ROBERT GLENDINING.

The Nijni-Novgorod (Russia) laboratory
is making transmissions on wavelengths of
83, ioz and 104 metres.

The new Radiopolis station, installed in
the neighbourhood of Santa Cruz (Brazil),
has been opened.

In Jugo-Slavia a high -power broadcast-
ing station is being erected by the- State
in the neivhbourhood of Agram (Groatia).
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Description Ohms Ceurrryrein7 Price

Single Wound 6'0 1.0 amp. 4 6

Double 18+2 '4-1'5 5 0

Double 30+4 '2-1'0 5 0

Potentiometer 300 - 6 0

FILAMENT RHEOSTATS AND
POTENTIOMETERS

With the windings carried on a porcelain bobbin and
having the contact arm moving on its inner side, the
- Cosmos - Filament Rheostat takes up remarkably
little space, is strong in construction, and has a very
smooth and reliable movement. It is fixed by ONE
HOLE, and is provided with a handsome knob and
dial. Made in four types, two of which are double
wound for Dull OR Bright Valves, and one a Potentio-
meter, the prices are given below.

METRO-VICK SUPPLIES LTD.
(Proprietors : Metropolitan -Vickers Electrical Co., Ltd.)

Metro -Vick House, 145 Charing Cross Road, LONDON, W.C.2

,--
C0,31110

RADIO COMPONENTS
P40

TROLITE
3 in.:1

ITT, and In.
EFFICIENT AND ELEGANT.
IN 4 BEAUTIFUL FINISHES,
READY FOR USE, THUS :-
Polished Black (tested 50,000 volts
per m'm.), 1V' ; Id. per sq. in.
Mahogany, Walnut and Wavy, e6"

f" Id. per sq. in.
Ask your dealer to show you some.
F. A. HUGHES & Co., Limited,
204-6, Gt. Portland St., London,

W.1.
Tole phone Museum 8630-1-2.

PANEL
DE LUXE

Poniforget to use

GLAZ TE'
BRITISH MADE REGD

COLOURED CONNECTING WIRE
RED YELLOW BLUE BLACK WHITE and GREEN]

Wilefirclescriptive leaflet to
The LONDON ELECTRIC WIRE C9 Zit SMITHS ET!
PlayhouseYard. Golden Lane, London,E.C.1.

flakersiflecInclOre 14 ) for over 40 years

A NEW

0WIMP. ®I,®
PRODUCT W`'

EMBODYING ALL BOWYER-LOWE
REFINEMENTS AND CRAFTSMANSHIP

JACKS
The design of Bowyer -Lowe Jacks was evolved to
obviate faults usually apparent in Jacks adapted from
telephone uses. The following details indicate the
superiority of these Components.

1. Girder Frame, ensuring rigidity.
2. Hard phosphor bronze springs (tinned).
3. Silver contacts accurately positioned.
4. Ebonite insulation.
5. No loose panel washers.
6. Wide fan tail contacts.

No. 4. Filament Single
Control, List No, 234 2/9.

PRICES:
No. 1. Single circuit open
No. 2. Single circuit closed
No. 3. Double circuit
No. 4. Filament single control
No. 5. Filament double controluse

List No. 231 2/2
List No. 232 2/7
List No. 233 3/ -
List No. 234 2/9
List No. 235 3/3

BOWYER-LOWE
Tested Components
They are Guaranteed

Announcement by the Bowyer -Lowe Co., Ltd., Letchworth.

JUDD

Advertisers Appreciate Mention of " A.W." with Your Order
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The Use of Brains

Listening for Faults in Your Set
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" (names " SHORTFATH S.P. 18 Valves are recommended
for u;. o shown below with alternative H.T. values

Stag Coupling
Recommended
Valves H.T.

20-80v. 80-120v

III,.
Amplifiei

Tuned Anode (neutrodyne) ..
Tuned Anode (not neutrodyne)
Transformer (loose coupled) ..
Transformer (tight coupled) ..

Green
Green
Red
Green.

Blue---
Dualor Reflex All Couplings .. .. .. Red Red
Detector

(Grid Leak)
Resistance Coupling .. .. -
L.F. Transformer or Choke .. Green

Blue
Blue

Detector
(Anode Bend) All Couplings . - Blue '

L.F. Stages ,. Resistance .. .. ,.. Green
L.F. Transformer or Choke ..I Green

Blue
Green

Last Stage .. All Couplings .. .. .. Red Red

37 &t tear Wirettss

Another SHORTPATH Valve
S.P. 18/B (BLUE SPOT)
This new S.P. 18 Valve supplements the well-known S.P. 18 Red
Spot and Green Spot Valves. It is designed especially for use in
resistance -capacity coupled sets, and for use as a Detector and in
H.F. neutrodyne tuned anode stages using 80-120 Volts H.T., so
that where this H.T. is employed in the last stage, the difficulty of
two H.T. supplies is avoided.
In addition, it gives still more amplification and consumes very little H.T.
current.
The S.P./B (Blue Spot) is an excellent valve for anode bend detection.
Designed to work in parallel with the S.P. 18 Red Spot and Green Spot
Valves, it operates from a 2 -volt accumulator and consumes only 9:09 amp,
filament current.

PRICES OF " COSMOS " SHORTPATH S.P. 18 VALVES.

RED SPOT

12/6
GREEN SPOT BLUE SPOT

12/6 12/6
(Proprietors: Metropolitan -Vickers Electrical Co., Ltd.),

METRO-VICK HOUSE, 145, Charing Cross Road, LONDON, W.C.2.

RADIO VALVES

'ArA1^'wWr"V
On Guard!
There is no leakage with a " Lotus
Buoyancy Valve Holder on guard.

Immediate and lasting connection
made when valve pins enter valve
sockets. The leg socket expands
and automatically locks.

Absorbs shock-protects the valves and
eliminates all microphonic noises.

VALVE

Made from the best bakelite
moulding with springs of nickel
silver and phosphor bronze valve
sockets,

Garnett, Whiteley & Co., Ltd.
Lotus Works, Broadgreen Rd., Liverpool.

Makers of the famous "Lotus" Vernier
Coil Holder.

Terminals

2/3
With

ertaihos

2/6
.......

W."15N.roVr+4edNeerApe.."eitv,".%.e.A.,..4.1,,
Please Mention "A.W." When

Sao

I

1.'
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WATIKEL products offer you two choices for "leaky grid" rectification-each
,,, serving their particular purpose as only Watmel products can. Firstly, there is

the famous Watmel Variable Grid Leak used with the unique round Watmel
,

Fixed Condensers. By its use the experinfenter can apply the exactly correct
grid leak value to the detector, varying it for different valves, and throughout
his experiments enjoying the certainty that by virtue of its ingenious construction
the Watmel Variable arid Leak maintains any particular value indeftnitely.
Then there is the Watmel Combined Grid Condenser arid Fixed Grid Leak. Saves
time and space, and is so constructed to allow the Grid Leak to be connected
across the condenser or Send a card for films -
direct to tfie filament of Crated booklet and oak
the detector valve. It

@---
these interesting Watnact
your Dealer to shout you

can be supplied in any
combination and resist- products.
wee.

4.

Make Your Choice !

New Condenser Prices
Maw up to '002 2/-

0025-006 2/6\ Combined Fixed Grid
kLeak Condenser 2/6

Anode Resistance,
50,000-100,000 ohms 3/6

Variable Grid Leak,
.5 to 5 megohms 2/6

The WATMEL WIRELESS Co., Ltd., 3.32a.Coswell Rd., London, E.C.1
Telephone: 7950 Clerkenzvell

N Lancashire & Cheshire Representative : Mr: 7. B. LEVEE, 23, Hartley Street,
4,7,5Z7:1A-1,7

4

I

1

4

I

4

Corresponding with Advertisers
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At last the shockproof Valve
THERE is little need
-L most vulnerable part

a man who had never
would be able to guess
the answer ! EVer since
Edison ransacked the
world for filament mat-
erial for his first electric
lamp, the glowing thread
within its crystal globe
has been an object of
special regard.
The wireless valve is first
cousin to the electric
lamp-but year by year
the relationship is getting
more remote. Whereas
in the latter, efficiency is
measured by the amount
of light it gives, the whole
resources of Science have
been enlisted to obtain in the valve the maximum
of efficiency with the minimum of light.
And now that a new Cossor Valve has been
evolved with a special filament which operates
at a glow almost indiscernible we appear to be
within a reasonable distance of a valve which
will never wear out.
But filament glow has been only one of the
problems which Cossor has faced-and con-
quered. Another-almost equally as important
-has been the perfection of a system of filament
suspension which would successfully withstand
the thousand and one shocks which every
valve must encounter in use.
The dossor Point One, now
being placed on the market, is the

to ask " Which is the
of any valve ? " Even
owned a Wireless Set

new

-the first Valve in which
the filament, grid and anode
are secured together at top
and bottom in Permanent

alignment.

first valve in which the new system of Co -axial
Mounting has been utilised. For the first time
there is available a method which enables the three

elements-the Filament,
the Grid and the Anode
-to be securely united
together at the top as
well as at the bottom.
How this is effected can
be readily understood
from the illustration
above. At the top of
the Anode will be seen
a seonite insulator which
-projecting downward
-is firmly secured to the
top of the Grid. Through
the centre of this seonite
tube is threaded a fine
wire which acts as the
third support to the fila-

ment. Thus it has been found possible to evolve a
system of construction which will resist without
harm the hardest of shocks. Even if the elements
in this Cossor Point One should be displaced
through an accidental blow they must always
be in the same relative positions.
Co -axial Mounting is destined to be one of the
most important developments of the year. In this
brief announcement it is obviously impossible to
enlarge in detail upon its many advantages.
Try out this astonishing new Valve now.
Remember its current consumption is barely
one -tenth of an ampere. One super -heterodyne

 fitted with seven of themRed Top Plain Top Green Top
For H.F. use For Detector Power. Valve

1'8 volts t8 volts 1.8 volts
.1 amp. '1 amp. '18 amp.
1 513 15/6 1816

actually takes less current than
a single -valve Set using one
ordinary valve.

-fitted with the new '1 amp. filament
Advertisement of A. C. Cossor, Ltd., Highbury Grow. N.5

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
Gilbert Ad. 5396



JULY 10, 1926 3' Cntatvar

atle06Ike#1 40%.000100%.%°"10~

A Great Test
ONE of the most interesting tests ever

carried .out in the history of British
broadcasting was that which took place
the other night when different programmes
were transmitted simultaneously from
2 L 0 and Marconi House. My own
observations were made rather less than
thirty miles north-west of London. I used
two sets for the purpose, the first being a
very simple crystal affair -with a single -
circuit tuner and the A.T.C. in parallel
with the A.T.I.- The second set was A
rather "extra special " three-valver recently
completed. -It was designed particularly
for selectivity, and it certainly achieves
this object. The Set consists of one stage
of neutralised high -frequency amplifica-
tion` followed by a rectifier, between the
grid and plate circuits of which is a tiny
variable condenser used for providing re-
action effects. The third valve is an
ordinary transformer -coupled note magni-
fier.

With the crystal receiver, 2 L 0 was
audible up to rather more than 400 metres,
and the gap between him and the "lower
fringe " of Marconi House was very small ;
still, they could be completely separated
without any difficulty. 2 L 0 was slightly
stronger than Marconi House, though the
latter was obviously over -modulating in
order to compensate to some extent for his
smaller power. With the valve set Mar-_
coni House'vanished completely when the
set was tuned 2 metres up or down; 2 L 0
was entirely inaudible 5 ffietres above or
below.

In London
Reports from several friends in London

make rather curious reading. Most of
those with anything like efficient valve sets
were able to separate the two 'transmis-
sions even though they might be living
quite close to one or other of these stations.
In some cases, however, either 2 L 0 or
Marconi House was persistent, coming in
as a background to the other's transmis-
sion despite all efforts at tuning him out.
Owners of crystal sets with single -circuit
tuners seem to have found it difficult to
hear one station only, though separation
could be accomplished, as a rule, where an
indoor aerial was employed or if some
kind of double -circuit tuner was in use.

There is not the least doubt that alter-
native programmes are wanted in London,
and it is certain that we shall have them
before very long, for this :would be only
a natural development of the present ser-
vice. The coming of the new era in
broadcasting will lead undoubtedly to
improvements in the design of crystal sets.
Up to the present there has been no need

with them to trouble much about selec-
tivity, since the average crystal user can
hear only his local station or 5 X X-and
it would be a pretty hopeless set if it were
unable to separate them ! The crystal set
can never achieve knife-edge tuning owing
to the damping which the detector intro-
duces. It can, however-, be so designed
that even at short range it will separate
two transmissions such as those in the
recent test.

A Big Difference
One often sees it stated that American

receiving sets are on the average much
more selective than our own, and several
dwellers in London whose sets were
unable to separate 2 L 0 from Marconi
House during the recent test have said to
me, "An American- receiving set would
have done it ; just think of what happens
in New York when there are often four
or five stations transmitting at the same
time." On the face of it this seems a
fairly sound argument, but when you come
to investigate the facts you find, as is 'so

often the case, that there is more in tl
business than meets the eye. Actually
New York possesses seventeen authorised
broadcasting stations, though it must not
be imagined that all of them are trans-
mitting at the same time. It is when we
come to examine the power rating of these
stations that 'we find , how different con-
ditions are. Twelve of them have an out-
put of .5 kilowatt or less, and only one is
rated at more than 1.5 kilowatts.

Now there is all the difference in the
world between separating at short range
low -power stations and high. Nor must
we forget that 2 1, 0 and Marconi House
were working within 95 metres of one
another, whilst in New York the stations
are spaced out over a waveband extending
from a good deal over Soo metres to well
under Soo. New York, too, is full of
places which are blind to transmissions
from certain directions owing to the pre-
sence of high steel -framed buildings, and
in most localities several of the broadcast-
ing stations come in so weakly that they do
not require a great deal of tuning out. I
am not denying for a moment that the
American set with two high -frequency
stages is exceedingly selective, but I do
believe that our own would give a very
good account of themselves in any of the
large cities of the States.,

Strike Sets
Not a few people that I have met lately

have told me that they have been badly
bitten over receiving sets purchased in a
hurry during the general strike, for they
find that they have acquired" out-of-date or
badly -designed receivers which will not

give anything like the results that their
friends obtain.

My sympathies in the matter are some-
what divided. Many. of 'those who pur-
chased in a hurry had their eyes wide open
at the time and knew that they were- not
getting the latest- and the best, but felt that
anything was better than nothing. It is
hardly fair for them to lift up their voices
in lamentation at this stage of the proceed-
ings. Others, however, bought in all good
faith receivers which turned out to be
"duds." If these sets were actually sold
as efficient and reliable, the purchasers
should undoubtedly take up the matter
with the makers.. Good firms will no doubt
be only too glad to set matters right, and
the only people who really "got left" are
those who have disregarded the warning so
frequently given in AMATEUR WIRELESS
against purchasing sets or components of
unknown or doubtful make. A- very great
deal, however, can be dOne to improve
even the worst set, and those who can
obtain no remedy from the makers may
find it worth while to spend a little time
and trouble in effecting simple improve-
ments that may make all the difference in
the world to the results obtainable.

A Vexed Question
13y the time this is in print the Post-

master -General will have answered Mr.
Harry Day's parliamentary inquiry as to
whether, in view of the oscillation
nuisance experienced by listeners, the use
of reaction direct on the aerial cannot be
officially prohibited.

However much Sir William Mitchell -
Thomson may sympathise with those .xvlio
demand relief from  the "condenser
swinger," I am afraid that the remedy
suggested by Mr. Day is somewhat beside
the point. Direct aerial reaction was for-
bidden in the early days of broadcasting,
but it was soon realised that this particular
form of circuit was by no means the sole
cause of the howling nuisance.

. As most of my readers know, ap ordinary
tuned -anode high -frequency amplifier can
easily be made to oscillate, particularly on
the lower condenser readings, - without the
use of any reaction coil, whether coupled
to the aerial or the anode circuit. The
source of the trouble in _this case is the
electrostatic coupling set up between the
aerial and plate circuits across the internal
electrodes of the valve. This difficulty is
inherent in practically every valve, so
that, to be consistent, valve sets as a whole
will have to be abolished, unless they can -
he fitted with some means for preventing
reaction of any sort, whether direct or in-
Virect.

I prefer to think that the real solution
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S. On Your Wavelength ! (continued)  
will be found automatically, in course of
time, as listeners learn to handle their sets
with moderation and due regard to their
neighbours' comfort. There will, I sup-
pose, always be a few "hogs," but special
measures can be taken to discipline the
worst of these.

Lightning Risks
In spite of repeated assurances that the

risk of lightning with an outside aerial is
practically negligible, some people are so
nervous on this point that they object even
to the presence of an indoor aerial. So
far as the outside wire is concerned, even
the most timid person would hesitate
before refusing to install a telephone on
the ground that it would " attract light-
ning." Yet the network of overhead tele-
phone wires is far more extensive, and
therefore presumably more likely to be
struck, than the ordinary garden aerial.

Similarly one does not hear of house-
holders objecting to the presence of bell -
wiring inside a house, or refusing to use
picture wires, on the grounds of increased
lightning risk. Why, then, should the
innocent indoor aerial be viewed with such
suspicion? People should be reasonable
and fair-minded in these matters, even if
they are a little old-fashioned in their
general attitude to wireless.

Telephones and the H.T. Battery
Those building a valve receiver for the

first time are sometimes in doubt as to
whether -the telephones should be inserted
between the- H.T. positive and the plate
of the valves, or between the H.T. nega-
tive and the filament battery. In a single -
valve set the latter position is to be pre-
ferredbecause the phones are then at earth
potential and there is no danger of any
leakage to earth should the insulation of
the telephone cords be faulty.

However, in the case where more than
one valve is used, it is necessary to con-
nect the two batteries together so that all
the valves .can be supplied by the same
H.T. source. Here the telephones are at a
high potential, and if long leads are used
care should he taken to see that the insula-
tion is good.

A Quick Overhaul
If called in to "doctor" a recalcitrant

valve set, the following points are worth
keeping in mind. See that the aerial and
earth leads, and the two batteries, are
correctly connected to the set, that all the
valves light up, and that there is an ener-
getic response when the H.T. positive plug
is removed and replaced.

Next take a pair of telephones and
bridge them across the valve -plate pin and
H.T. positive on the battery, trying each
valve in turn. Start with the detector, of
course, if there is a high -frequency stage.
This will enable you to locate the par-

ticular valve at fault. If the trouble is on
the low -frequency side, test each of the
transformers by disconnecting the primary
and secondary leads and inserting the tele-
phones in series.

If the trouble is located on the high -
frequency side of the set, first remove the
H.F. plate coil, and then short the plate
and grid pins on that valve so that the
signals can get straight through to the
detector. This will identify the faulty
stage as between the H.F. and detector
valves. Always switch off the H.T. when
making any circuit alterations.

Shocks from Aerials
I was standing near an So -ft. wireless

mast the other day wondering whether the
thunder would spoil my evening's tennis,
when a flash to earth excited my atten-
tion. There was no lightning at the time,

THE EDITOR SPEAKING
FROM 2 L 0

On Saturday, July 10th
JusT as we go to press, arrangements have been
completed for Mr. BERNARD E. Jorge.% the Editor
of Amateur Wireless, to speak from 2 L 0 on
Saturday, July 10th, at 7.50 p.m.
His subject will be the International Set Competition, and
the object of his short " talk " willte to arouse still further
interest in the British Elimination Competition.

(See page 48 of this issue)
It is hoped that every home constructor with a really good
set on his hands will see fit to take part in this competition.

In view of the Editor's " talk " it has been decided
to extend the closing date for completed
entrance forms until Friday, July 16th.

and the flash did not take place from the
aerial which was connected to earth, but
was from one of the insulated metal guys
supporting the mast. These guys are in-
sulated at each end, and also broken in
the centre to prevent oscillating and
radiating harmonics of the main trans-
mitted wave. The flash undoubtedly
occurred through the insulated stay slowly
becoming charged by atmospheric elec-
tricity until it reached a voltage sufficient
to break down the insulation of the air,
and it made. me wonder how many
amateurs have trouble from the same cause
through using series aerial condensers.

If condensers he inserted in series with
the aerial for tuning purposes, the aerial
is isolated and will slowly collect elec-
trical charges from the atmosphere under
adverse weather conditions. These charges
can, in time, prOduce very high voltages.
Indeed, these voltages become great
enough to puncture the insulating bushes
in variable condensers or to give a nasty
shock if the aerial terminal be touched.

The best and easiest way to avoid such
trouble is to connect a high resistance
(about a megohm) across the aerial and

earth terminals. This resistance should
be left permanently in position, and per-
forms the useful task 'of slowly allowing
any static charge on the aerial to leak
away. Its presence in no way affects the
tuning of the circuits, and it will prevent
possible shock or the puncture of a
favourite condenser.

Another Pat on the Back
In the past wireless has received many

hard knocks. It has been held responsible
for droughts, floods, heat waves, cold
spells and all manner of weather freaks;
it has been shown conclusively that the
presence of an aerial in an orchard pro-
duces barren fruit trees and bumper crops;
innumerable carrier -pigeons have been
decapitated by flying into aerial wires, and
there are those who claim that when 2 L 0
switches on, thousands of feathered song-
sters fall lifeless to the ground; it was
universally accepted until the affair of the
Dunmow Flitch that receiving sets broke
up the happiest homes by,creating wireless
widows; headmasters have proved that
radio prevents boys from doing their home-
work, and doctors have shown us that it
has terrible effects upon the human frame !

Of late there seems to have been a turn
in the tide of feeling, and now I am con-
stantly finding kinder things said about it.
Only the other day, for instance, no less
a person than Sir William joynson-Hicks,
in inaugurating a receiving set at the
Borstal Institution at Hounslow, said that
wireless had already had a wonderful
effect upon the boys in other Borstal
homes. There is not the least doubt that
if you can lead the minds of the young to
appreciate beauty you are going a long
way to suppressing any vicious or criminal
tendencies that may he present.

Changes in Talks
During the summer the listener does not

desire instructional subjects, hut rather
those pertaining to summer life. and its
happenings. To hear the voices of the
leaders of the athletic world is an un-
doubted attraction. To cater for this
desire, I learn that the talks which follow
the two general news bulletins will
remain, but will, where previous commit-
ments allow, be topicalised. The change
comes at the 7.40 period, which will he
given up to light music. But when some
subject becomes the topic of the day, the
most prominent person connected with this
topic will be obtained to broadcast his or
her views for the benefit of listeners.

Further, it will be noticed that the 9.40
talk is frequently being curtailed and a
short second talk introduced. Listeners
will know then that when a 7.40 talk is
notified or an extra one introduced after
9.3o, they may look forward to hear:
ing one of the great ones of summer
activities. THERMION.
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PRACTICAL
ODDS AND ENDS

Battery Switching
IT is always advisable to fit a battery

switch to the receiver, especially if the
valves used require delicate adjustment of
the filament potential. When a switch is
provided there is no need to touch the
rheostat when the best setting has been
found. A very convenient method of
switching is that shown in the diagram.
By arranging the switch as shown, both
batteries are automatically cut out when
it is opened, and the chances of current
leakage when the set is not in use' are
minimised. Care should be taken to wire
the H.T. condenser between the points
ands, as shown in solid lines in the figure.
If it is placed as shown by the dotted lines
between x and Y its dielectric material
is always under the strain of the full high-
tension -battery voltage. J. H.

OMB

min

P Switch
Connections for Battery Switch.

A Drilling Tip
IN order to prevent the drill passing right

through a panel when it is desired to
tap a hole, the following device may be
adopted. Slip the drill through a small
brass phone connector (in the form of a
tube fitted with two milled -head screws),
allowing only just the necessary amount
to protrude. The connector, if screwed
tightly in position, will prevent the drill
going any farther than is desired. P.

Straightening Wire
IN order to get the best results from con-

necting up the receiver with square -
sectioned wire, it is essential that the wire
should be absolutely straight. It is not
always easy to ensure this being so, for
the wire is usually sold in coils, and seems
to possess a natural inclination to form.
kinks and curves. The wire should always
be stretched between a vice and the handle
of a tool to remove the kinks, and it will
also be found that the wire is increased
in length by some to or is per cent. The
diagram shows the method of straighten-

ing the wire, one end being held in a
small vice and the other twisted once or
twice round the handle of a hammer so

Straightening Wire.

that a strong hold on the wire may be
obtained. B. H.

The Lead-in
DIFFICULTY is often experienced,

when fixing the lead-in, in drilling a
hole through the window pans. Un-
doubtedly the slight trouble is well worth
while, for the wire lead through the glass
is much more efficient than a lead-in
through the wood surround. Here is a
method of cutting the glass which does not
necessitate special drills or files, though it
is not applicable to large windows.

Remove the entire pane and cut it into
four sections. One corner of each should
then be cut away as shown in the diagram

Lead-in Fixing Through Window Pane.

so that a slot will be formed for the lead-
ing -in wire when the window is reassembled
Finally, an ebonite lead-in tube (of the
type incorporating clamps) is fixed in posi-
tion and the aerial and receiver are con-
nected. G. B.

ntabzur ireles3

Fixing Condenser Dials
LARGE -DIAMETER dials, besides im-

proving the appearance of a set, tend
to facilitate tuning operations. It some-
times happens, however, that the spindle of
a condenser to which it is desired to fix
one of these dials is too short to engage
the set -screw in the side of the knob. In
such a case the head of a 2 B.A. terminal
can be screwed on the end of the spindle
and locked in position by means of a nut
tightened againkt the terminal head. The
latter then acts as a coupler between the
spindle and an additional piece of screwed
2 B.A. rod similar to that of the spindle.
The length of this rod will, of course, de-
pend on the length of the main spindle

,and on the distance from the panel at
which it is desired to mount+ the dial.
Easiest readings are obtained when the

.head
84 rermina/

Set- ,5c/en,

-2 84 (412

Nut

 ap/na'AP

Method of Fixing Condenser Dial.

dial is close to the panel face, and, gener-
ally speaking, the length of the spindle
extension is about in. H. P.'

Avoiding Long L.T. Leads
MANY amateurs arrange their accumu-

lators inn corner of the room, bring-
ing the L.T. supply to the receiving set by
means of Tong leads which run to a wall
plug. There are two reasons why this
method of connecting is unsatisfactory and
likely to lead to poor results. First of all,
long wires of any kind act as collectors of
oscillations and may ruin the selectivity of
an otherwise good set. Then the voltage
drop when long leads are used, even if the
wire is thick, is considerable. It may
easily amount to as much as half a volt,
an amount which cannot be spared when
dull-erriitter valves requiring 3.8 volts are
worked from a four -volt accumulator.
Long L.T. leads should be avoided, and
the same applies to very long loud -speaker
leads. For outdoor reception it is some-
times necessary to use these, but for normal
working in the house 'they should be kept
quite short. H.
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The Complete

TWO stages of tuned -anode high -
frequency amplification, with multiple

reaction, one detector, and two stages of
low -frequency amplification are employed
in the receiver to be described in. this
article. The receiver is designed expressly
for the reception of programmes at any
place in this country from any British or
Continental broadcasting_ station at loud-
speaker strength, with clarity, freedom
from objectionable background, stability,
and sufficient selectivity to ensure that all
stations, with the exception of those work-
ing on wavelengths very close to that of
the local station, can be received economic-
ally and with ease.

Linked Circuits
In most modern long .range receivers

great care is usually taken to dispose the
inductances so as to prevent, as, far as
possible, magnetic and electrostatic coup-
ling between the various tuned circuits
associated with high -frequency amplifying
valves. In this receiver, on the contrary,
all tuned circuits are linked together,
magnetically and electrostatically, through
the medium of . reaction coils, with the
following advantages.

(a) The application of reaction to each
tuned circuit causes a great reduction in
the effective resistances of the impedances
of the tuned circuits. In consequence,
tuning is sharp and selectivity is good.

(b) Between the sides of each reaction
coil and each coil forming part of a tuned
circuit there is electrostatic action, the
effect of which is to neutralise the -stray
capacities of the valves and of the wring.
An auto-neutrodyne effect is thus obtained
and the set is perfectly stable.

(c) There is remarkable freedom from
high -frequency distortion, apparently due
to the definite and uniform coupling
between all tuned circuits comprised in
the receiver.

(d) There is no difficulty in constructing
the receiver so that it cannot be made to

42

Receiver.

oscillate. In the instructions which
follow, the design is such that the receiver
cannot be made to oscillate on wave-
lengths between 25o and 35o metres. It
can just be made to oscillate on wave-
lengths of 35o metres and above; but all
stations will normally be tuned -in on the
loud -speaker without the slightest neces-
sity for causing the receiver to oscillate.

Special coils of new and original design
are employed. They are of the single -
layer tYpe, and the wire is wound on a
former 4% in. long by r in. wide; the,
general shape of the coils is rectangular.
That coils wound in this rather unusual
way are not inefficient as regards their
electrical properties and that they are in
the "low -loss " category will be seen from
the following table, in which particulars
are given of measurements taken on coils
covering the broadcast waveband.

Coil
Number

let'"g

4 E
., c3,..

.
,...,

..31,t`.,g,
;og El
.4 4: = . ,c' . t -,

_.-;(!).----
,-;

-5
.-eii'g,,,,
'i" ..y 1'.

1 i 4,  , .
,.....4.s

Maximum wave-
length With .0005
microlarad con-
denser in parallel

25 56 14 75 310 metres
35 85 33 90 387
5o 102 10 108 430
75 210 18 130 615
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Novel Coupling
In the ordinary way inductance coils are

coupled together face to face. These coils,
however, are coupled together side 'to side
as illustrated in Fig. i (see page 44); three
coils are shown coupled together and react-
ing on each other. In the space E between
coils B and c the electromagnetic field is
shown, whilst the electrostatic field is
shown in space D between coils A and B.
Both fields are, of course, present on either
side of and around coil B. If it be assumed
that B is a tuned coil and that A and C
are reaction coils, then A and C would be
joined in parallel and so connected in the
anode circuit of the detector valve that
their electromagnetic fields would assist
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the field due to coil B. When this is done
it is found that the electrostatic fields due
to coils A and C tend to neutralise the
interelectrode capacity of the valve whose
anode is connected to coil B, provided that
the spacing between the coils is such as to
suit the type of valve used. In practice
it is found that where two stages of high -
frequency amplification are used, a fair
amount, of latitude as regards the type of
valve is permissible if the coils are spaced
at 2% -in. centres; that is, when the dis-
tance between the sides of adjacent coils
is t% in. The actual measured value of
the capacity between the sides of adjacent
coils at this spacing is 18 micro -micro -
farads.

From an inspection of the direction of
the lines of force shown in Fig. r, it will
be apparent that if coil c be brought too
close to coil B, the electromagnetic fields
will oppose instead of assisting because
the coupling will then take place through
the interiors of the coils instead of in the
space between their sides. This effect is
immediately revealed by the flatness of the
tuning of the variable condenser connected
across coil B, due Co the effective resistance
of coil B being increased by the opposing
fields of coils A and c.

When coils A and c are both assisting
coil B and the coupling of the electromag.
netic fields is taking place in the space
between the coils, the tuning of the con-
denser connected across coil B is extremely
sharp, the whole circuit is perfectly
stable, and to cause it to oscillate is a
matter of difficulty. In constructing the
receiver, no difficulty in connection with
the coupling of the coils will be experi-
enced provided that the instructions re-
garding spacing of coils and other com-
ponents and the method of wiring the
circuit are strictly adhered to.

The Circuit
The circuit of the complete receiver is

shown in Fig. 2. The low -frequency

amplifier portion of the circuit requires no
comment except as regards the method of
switching in or out the second low -fre-
quency amplifying valve. This is effected
by means of an ordinary telephone switch-
ing key so wired as to disconnect the fila-
ment circuit Of the last valve when the
anode of the fourth valve is connected to
the loud -speaker. When the key is thrown
to the five -valve position, the anode of the,
fourth valve is transferred to the second
transformer and simultaneously the fila-
ment circuit of the fifth valve is com-
pleted.

Three -volt .o6 dull -emitter valves are
employed throughout, and the filaments
are controlled by three rheostats as shown.
A fixed resistance is joined in series with
each rheostat to ensure that the specified
value of filament current shall not be
exceeded.

The H.F. Amplifier
As regards the high -frequency amplifier

portion of the receiver, it will be seen that
the three reaction coils are joined in
parallel in the anode circuit of the detec-
tor valve and so spaced as to react on
each of the tuned coils. The two anode
coils and the three reaction coils arc
plugged into single -coil holders spaced at
2% -in. centres. The aerial coil is plugged
into a movable coil holder which, when in
the position of maximum coupling, brings
the centre of the aerial coil to within
2% in. of the centre of the nearest reaction
cqil. It will thus be seen that the only
variation which can be made in the coup-
ling of the coils is that between the aerial
coil and one of the reaction coils. In prac-
tice this proves to be sufficient.

It is to be carefully noted that the re-
action coils are to be so connected in the
anode circuit of the detector 'valve that
they assist the rise and fall of the currents
in the three 'tuned coils. This result will
be achieved if the coils are connected as
shown in the theoretical circuit diagram.
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The Complete

TWO stages of tuned -anode high -
frequency amplification, with multiple

reaction, one detector, and two stages of
low -frequency amplification are employed
in the receiver to be described in. this
article. The receiver is designed expressly
for the reception of programmes at any
place in this country from any British or
Continental broadcasting_ station at loud-
speaker strength, with clarity, freedom
from objectionable background, stability,
and sufficient selectivity to ensure that all
stations, with the exception of those work-
ing on wavelengths very close to that of
the local station, can be received economic-
ally and with ease.

Linked Circuits
In most modern long .range receivers

great care is usually taken to dispose the
inductances so as to prevent, as, far as
possible, magnetic and electrostatic coup-
ling between the various tuned circuits
associated with high -frequency amplifying
valves. In this receiver, on the contrary,
all tuned circuits are linked together,
magnetically and electrostatically, through
the medium of . reaction coils, with the
following advantages.

(a) The application of reaction to each
tuned circuit causes a great reduction in
the effective resistances of the impedances
of the tuned circuits. In consequence,
tuning is sharp and selectivity is good.

(b) Between the sides of each reaction
coil and each coil forming part of a tuned
circuit there is electrostatic action, the
effect of which is to neutralise the -stray
capacities of the valves and of the wring.
An auto-neutrodyne effect is thus obtained
and the set is perfectly stable.

(c) There is remarkable freedom from
high -frequency distortion, apparently due
to the definite and uniform coupling
between all tuned circuits comprised in
the receiver.

(d) There is no difficulty in constructing
the receiver so that it cannot be made to
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Receiver.

oscillate. In the instructions which
follow, the design is such that the receiver
cannot be made to oscillate on wave-
lengths between 25o and 35o metres. It
can just be made to oscillate on wave-
lengths of 35o metres and above; but all
stations will normally be tuned -in on the
loud -speaker without the slightest neces-
sity for causing the receiver to oscillate.

Special coils of new and original design
are employed. They are of the single -
layer tYpe, and the wire is wound on a
former 4% in. long by r in. wide; the,
general shape of the coils is rectangular.
That coils wound in this rather unusual
way are not inefficient as regards their
electrical properties and that they are in
the "low -loss " category will be seen from
the following table, in which particulars
are given of measurements taken on coils
covering the broadcast waveband.
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Novel Coupling
In the ordinary way inductance coils are

coupled together face to face. These coils,
however, are coupled together side 'to side
as illustrated in Fig. i (see page 44); three
coils are shown coupled together and react-
ing on each other. In the space E between
coils B and c the electromagnetic field is
shown, whilst the electrostatic field is
shown in space D between coils A and B.
Both fields are, of course, present on either
side of and around coil B. If it be assumed
that B is a tuned coil and that A and C
are reaction coils, then A and C would be
joined in parallel and so connected in the
anode circuit of the detector valve that
their electromagnetic fields would assist
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the field due to coil B. When this is done
it is found that the electrostatic fields due
to coils A and C tend to neutralise the
interelectrode capacity of the valve whose
anode is connected to coil B, provided that
the spacing between the coils is such as to
suit the type of valve used. In practice
it is found that where two stages of high -
frequency amplification are used, a fair
amount, of latitude as regards the type of
valve is permissible if the coils are spaced
at 2% -in. centres; that is, when the dis-
tance between the sides of adjacent coils
is t% in. The actual measured value of
the capacity between the sides of adjacent
coils at this spacing is 18 micro -micro -
farads.

From an inspection of the direction of
the lines of force shown in Fig. r, it will
be apparent that if coil c be brought too
close to coil B, the electromagnetic fields
will oppose instead of assisting because
the coupling will then take place through
the interiors of the coils instead of in the
space between their sides. This effect is
immediately revealed by the flatness of the
tuning of the variable condenser connected
across coil B, due Co the effective resistance
of coil B being increased by the opposing
fields of coils A and c.

When coils A and c are both assisting
coil B and the coupling of the electromag.
netic fields is taking place in the space
between the coils, the tuning of the con-
denser connected across coil B is extremely
sharp, the whole circuit is perfectly
stable, and to cause it to oscillate is a
matter of difficulty. In constructing the
receiver, no difficulty in connection with
the coupling of the coils will be experi-
enced provided that the instructions re-
garding spacing of coils and other com-
ponents and the method of wiring the
circuit are strictly adhered to.

The Circuit
The circuit of the complete receiver is

shown in Fig. 2. The low -frequency

amplifier portion of the circuit requires no
comment except as regards the method of
switching in or out the second low -fre-
quency amplifying valve. This is effected
by means of an ordinary telephone switch-
ing key so wired as to disconnect the fila-
ment circuit Of the last valve when the
anode of the fourth valve is connected to
the loud -speaker. When the key is thrown
to the five -valve position, the anode of the,
fourth valve is transferred to the second
transformer and simultaneously the fila-
ment circuit of the fifth valve is com-
pleted.

Three -volt .o6 dull -emitter valves are
employed throughout, and the filaments
are controlled by three rheostats as shown.
A fixed resistance is joined in series with
each rheostat to ensure that the specified
value of filament current shall not be
exceeded.

The H.F. Amplifier
As regards the high -frequency amplifier

portion of the receiver, it will be seen that
the three reaction coils are joined in
parallel in the anode circuit of the detec-
tor valve and so spaced as to react on
each of the tuned coils. The two anode
coils and the three reaction coils arc
plugged into single -coil holders spaced at
2% -in. centres. The aerial coil is plugged
into a movable coil holder which, when in
the position of maximum coupling, brings
the centre of the aerial coil to within
2% in. of the centre of the nearest reaction
cqil. It will thus be seen that the only
variation which can be made in the coup-
ling of the coils is that between the aerial
coil and one of the reaction coils. In prac-
tice this proves to be sufficient.

It is to be carefully noted that the re-
action coils are to be so connected in the
anode circuit of the detector 'valve that
they assist the rise and fall of the currents
in the three 'tuned coils. This result will
be achieved if the coils are connected as
shown in the theoretical circuit diagram.
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It will be observed that a .000i fixed
condenser is connected in parallel with the
variable condensers in the tuned anode cir-,
cuits (see Fig. 2). Although this is not
essential, it is found to be of great benefit,
inasmuch as it provides a vernier effect
on the condenser tuning, and also causes
the dial readings of stations working on
wavelengths which are close together to
be more widely separated. In ordinary long-
range receivers these condensers would
be regarded as a source of loss, but in thii
receiver such losses are more than com-
pensated for by the methods of coupling

D

F g. 1 (above).-Coupling Between
Adjacent Coils.

Fig. 3 (right).-Layout of Front
Panel.

to spindle of
making cod
bade/

eWay coil holder

employed; and the margin of signal
strength available from the most distant
stations is so great as to enable advantage
to be taken of any means whereby the
tuning of the receiver may be facilitated
irrespective of the minor losses entailed.:

A view of the front panel is shown in
the photograph, and a dimensioned sketch
showing the drilling centres is shown by
Fig. 3. The material of the panel is best -
quality Mahoganite, and the overall
dimensions are 21 in. by 8 in. by A- in.
thi6k.

The cabinet is of 54 -in. mahogany
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and baseboard and having completed the
wiring, to slide the complete assembly into
the cabinet. The baseboard should be
made from any suitable wood % in. thick,
204 in. long and 8% in. wide. This
ensures an easy fit.

It will be seen from the photographs
that a narrow sub -panel or bridge is em-
ployed on which to mount the special
coils. This bridge may be of wood % in.
thick, 14 in. wide and 21 in. long, but in
the receiver depicted the bridge is formed
of two pieces of ebonite.4 in. thick. The
longer piece of ebonite is 21 in. long by

4\ 5/6-
712csk

COUPLI-Nt-

H F VALVED

ax I Off

TUNE
FIRST MODE HCSrt

SECOTNUONL ODL

LF Valves
Nu Off

LDUD

t -4- 17" 3

J-1-- 4 U-1

Sinyie cod hohlets, pins to tea,: socke& to
front

,we. support tm side
of cabinet

Wood pillars -
Al x 3:7-x

Wasebooid If" thick
Fig. 4.-Assembly of Coll Bridge.

throughout, and the
internal dimensions are
as follow : Length,
21 in.; height, 8 in.;
width from front to
back, 9 in. The method
of construction em -
played is to fit the front
panel to a baseboard by
means of panel
brackets, and after hav-
ing mounted all com-
ponents on the panel

2/

in. wide, and the shorter piece 12% in.
long by x5 in. wide. The longer piece
extends from side to side pf the receiver.
The shorter piece is screwed to the top of
the longer piece and extends from the
extreme right of the long piece to a point
8% in. from the left end of the long piece.
The purpose of this short piece is to raise
the tops of the single coil holders to the
same level as the moving -coil holder. The
assembly of the coil bridge is shown in
Fig. 4. J. J. McK.

(To be concluded)/

THE B.B.0 's THIRD ANNUAL REPORT

'THE Third General Meeting of the
British Broadcasting Co. is being held

at the Hotel Cecil, London, on Thursday,
July 8, and in the meantime the Third
Annual Report has been issued, according
to which the B.B.C.'s -income from licences
has been limited by the Postmaster -General
to 45oopoo for the year ending March 31,
1926, but out of this sum it has been
possible to set aside the sum of 4159,463
to capital and depreciation reserve; in
other words, the sum mentioned has gone
to the construction and equipment of
station and premises, under which heading
the total sum of 4271,448 has been spent
in the history of the company up to
March 31. The half -million from licence
fees represents all but 49,872 of the entire
revenue, the balance consisting of sundry
receipts, including net profit on publica-
tions. On the true revenue account there

is an adverse balance of 44,35o, as the
expenditure on programmes,4operating and
administrative expenses and directors' fees
have amounted to .4514,222. The B.B.C.
are, of course, well within their legal
rights in giving no analysis of that ex=
penditure, but at the same time we are
sq,rry that they did not realise the extra-
ordinary public interest in the expenditure
side of their accounts, and satisfy to some
extent a very reasonable curiosity.

The accounts show that an income tax
reserve of 414,000, a. provision of 44,916
for staff provident fund reserve, a transfer
to capital and depreciation reserve of
450,000, together with the adverse balance
already mentioned, have been taken from
the balance of 479,684 existing on March
31, 1925, leaving of that balance the sum
of 46,418, of which 45,307 is absorbed
by payment of the maximum allowable

dividend of 7% per cent., the surplus of
41,1 Jo being carried forward. Thus, on
the face of them, the B.B.C. accounts show
that the Postmaster -General, by restricting
their revenue from licences to half a
million, has not allowed them sufficient
money to carry on with.

TREES AS AERIALS
IT is well to remember when using a port-

able wireless receiving set out of doors,
on picnics, etc.,, that the nearest tree can
sometimes be used in place of an aerial.
This dodge was discovered by General
Squier years ago. He found that by driv-
ing a nail into the trunk of a tree about
four or five feet from the ground and
connecting the nail to a receiver, very
good reception could be obtained. The
sap of the -tree causes it to be conductive.
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AERIALS THAT ARE WRONG
Some pitfalls that should be avoided when erecting aerials

IT is, of course, seldom possible for the
amateur to erect an aerial which even

approaches the idea]. At the same time,
one cannot walk far through the suburbs
of any large town without noticing a very
large number of aerials which are not only
had, but far worse than they need be.

Now it is not to be supposed that any-
one would willingly put up a bad aerial
when, by taking little or no extra pains,
a much better one could be erected. It
must therefore be assumed that these
aerials are poor simply and solely because

Fig. 1.-A Common Fault
Regarding Aerial Level.

the erectors of them are not acquainted
with the fundamentals of efficient aerial
design.

The first principle that should be
grasped is that the ideal aerial would
consist of a perfectly straight vertical
wire. As, however, the length of such a
wire would be very short in the case of
most aerials intended for broadcast recep-
tion, a "flat top " must usually be added
in order to give the aerial the necessary
capacity to earth.

Nearly Ideal
At the same time the ideal should be

approached as nearly as possible even in
the case of the inverted L aerial. That
is to say, the down -lead should be taken
from the lower end of the "flat top."
Fig. r illustrates a common fault in
aerials of this type, in which the down -
lead end is higher than the free end. The
higher above the surface of the earth that
a point in the face of a wireless wave is
situated, the greater will be the potential
difference between this point and earth.
Therefore in Fig. r the higheSt poten-
tial produced in the aerial circuit will
be at the point where the down -lead
joins the flat top. The free end of the
aerial and the bottom of the down -lead will
both have lower potentials, and therefore
current will tend to flow from the point of
attachment of the down -lead towards the
free end of the aerial and towards the
bottom end of the down -lead, or in the
reverse directions according to whether
the highest point of the aerial is at a posi-

tive or negative potential at the moment.
In either case the currents in the two por-
tions of the aerial will tend to neutralise
each other.

Another mistake often made by amateurs
is shown in Fig. 2. Here the down -lead is
taken from the end of the flat top farthest
from the receiving set. Although in this
case the down -lead is attached to the lower

-end of the aerial, the whole arrangement
is nevertheless bad.

How Waves Travel
A wireless wave may be regarded as a

succession of positive and negative strains
travelling through the ether. In the case
of Fig. 2 (an extreme case) the bottom end
of the down -lead is situated immediately
below the free end of the aerial, so that
if the wave front were perfectly vertical
they would be at potentials of the same
polarity at certain, instants. This would
result in the induced currents flowing
either along both down -lead and flat ,top
towards the point of attachment of the
two, or away from this point, and thus
again tending to counteract one another.
Although in practice the wave front is not
always quite vertical, the arrangement
shown in Fig. 2 is decidedly bad practice.

We have now arrived at the following
conclusions : The down -lead should be
taken from the lower end of the flat top

Fig. 2.-A Had Posi-
tion for the Lead-in.

portion of an inverted L aerial, and this
end should alSo be the end nearer to the
receiving instruments.

The error illustrated in Fig. 2 is often
committed in an attempt to utilise the
directional properties of the aerial. It
should be understood that these are so
little marked in the case of amateur
aerials that they should only be considered
after due attention has been paid to the
Points outlined above. That is to say,
if the choice lies between a good aerial
which will not be directional towards the
desired station and a directional aerial
which would be otherwise poor, it will
always pay to erect the better aerial and

to disregard what little directional pro-
perties it may possess.

Electrical Balance
Besides the inverted L, the only other

type of aerial used by amateurs to any.
great extent is the T. As a matter of
fact, only in very few cases can this method
of construction be employed with advan-
tage, as for best results it is essential that
both arms of the T should be exactly
balanced in an electrical sense.

Fig. 3.-A Poor
Type of T Aerial.

It is quite easy to balance them
mechanically, that is, to ensure that they
are of the same length, the same height
above the surface of the ground, etc., but
this is not sufficient. They should each
have the same inductance and capacity, and
the capacity will be affected by the
presence of any conducting or semi -con-
ducting bodies, such as buildings, situated
beneath them.

Frequently, however, no attempt is made
to balance the arms of the T beyond see-
ing that the down -lead is attached to the
exact centre of the flat top. Aerials such
as that in Fag. 3 are all too common. That
this is not a good aerial will he at once
appreciated' by those who have read the
remarks concerning inverted L aerials
when it is realised that the T consists, to
all intents and purposes, of two L aerials
connected in parallel. In the case of the
aerial illustrated both halves are bad. One
of the component L's corresponds to that
shown' in Fig. 1, while the other is like,
Fig. 2. J. J. W.

The wireless club of Strassburg (Alsace-
Lorraine) has installed a small telephony
transmitter in that. city; concerts, news,
bulletins and lectures are broadca-st twice
weekly between 9.15 and )1a p.M. on Tues-
days and Thursdays.

That the wireless licence fee he in-
creased to Li a year, and that the B.B.C.
should spend the extra revenue in paying
star artistes adequate fees, is a suggestion
made by Dame Clara Butt.
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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, layouts, diagrams, etc., on separate sheets containing your

name and address. Always send stamped, addressed envelope and attach Coupon (p. 56).

Polarity of Mains
Q.-How can the polarity of D.C. mains be

easily determined ?-S. B. (Cheshire).
A.-Immerse the ends of leads connected

to each side of the source of supply in acidu-
lated water; keeping them a few inches apart.
Owing to what is known as electrolysis the
water will be decomposed and bubbles of
hydrogen will be evolved at the negative
lead. As each molecule of water contains
two atoms of hydrogen to one of oxygen,
twice as many bubbles will be given off at the
negative lead as appear at the positive lead.

Winding Variometer
Q.-When winding the stator and rotor of a

variometer is it correct to put half the total
number of turns required on each former ?-
L. C. (Belfast).

A.-Your aim should be rather to have
half the total inductance on each former.
As the inductance of a coil, other things being
equal, increases with the diameter of the
turns, it will be necessary to put a few more
turns on the smaller winding than are wound
on the larger former. This means that the
number of turns put on the rotor should
slightly exceed those on the stator.-J. F. J.

Charging Accumulators
Q.-I have started to charge my accumulators

from the lighting mains. How can I tell when
a batter is fully charged ?-S. R. (South-
ampton).

A.-There are three indications. First, the
voltage, read with the charging current still
passing, should be about 2.6 volts per cell.
This will drop to about 2.2 volts per cell after
the battery has been disconnected for a little
while. Secondly, the density of the acid, taken
with a hydrometer, should be about 1.2 or a
little higher when the cells are fully charged.
This is the most reliable indication as to
when the battery is fully charged but, of
course, presupposes that the gfavity of the
acid was correct to commence with. Thirdly,
the cells will "-gas " freely when fully charged.
This means that the acid will present an almost
milky appearance owing to the formation of
numerous bubbles of gas.-B.
Range of Morse and Telephony

Q.-Why is the range of any receiving set
much greater for morse signals than for tele-
phony, supposing the transmitting station to
be using the same power in either case ?-
H. P. (Woolwich).
if. A.-In the case of telegraphy the whole of
the radiated energy is available for the trans-
mission of the message. That is to say, the
whole energy -flow from the transmitting aerial
is completely interrupted between each ele-
ment of the morse characters: As long as the
energy received from the station is of an
appreciable amount, therefore, the message can
be deciphered by anyone acquainted with the
morse code. With telephony it is different.
A continual stream of energy is emitted by
the transmitting station, the amount of
which, however, varies in accordance with the
sounds being transmitted. As the loudest
sounds must not be allowed to interrupt the
emission of energy altogether, the average

amount of variation (or modulation) will be
much less than the total emission and that
corresponding to the weaker sounds will be
but a small proportion of it. It is necessary,
for the reception of intelligible speech, to
hear all the sounds, loud, medium, and weak,
and the distance at which this can be done
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FAILING EMISSION
One seldom fails to recognise the symptoms that

indicate it is time to have the L.T. battery recharged.
Even if the interior of the valves is so coated with
deposit that the brilliancy of the filaments cannot
readily be ascertained, the falling off in signal strength
and impossibility of obtaining a proper reaction
effect soon lead one to suspect the accumulator.

When dull -emitter valves are employed, however,
all the usual indications of a failing battery may
appear, though the accumulator in fact proves to be
in perfect condition and fully charged. When the
battery runs down the result is, of course, that the
filaments are not raised to the correct temperature
and consequently the intensity of the electron stream
passing from filament to plate is insufficient.

This reduction of the electronic emission will occur
if, the emitting properties of filaments deteriorate,
even though the normal heating current is flowing
through the filaments. The deterioration may be
due to the valves having been run at too high a tem-
perature, but in any case will inevitably occur after
the valve has been working for a certain considerable
length of time, presuming that the filament does
not actually break before this point is reached.

THE BUREAU.

will be much less than that at which the mere
emission of energy could be detected. In the
case of a valve set the difference between
telegraphic and telephonic range will be even
more marked than when an unaided crystal
is used. The fact that the receiver - may be
oscillating is no bar to successful morse recep-
tion and even increases the sensitivity of the
receiver.-J. F. J.

QSL
Q.-What do the letters QSL, sent by a morse

station after the transmitting of a message, wean ?
-M. R. (Liverpool).

A.-This is one of a number of internation-
ally -recognised abbreviations and means
" Please giVe a receipt." or " Please acknow-
ledge receipt of the message just transmitted."
-R. W.
Condenser Across Loud -speaker

Q.-Why does the connection of a fixed
condenser across the loud -speaker terminals
alter the tone of the instrument ?-T. P.
(Dublin).

A.-Varying currents, such as those which
operate the loud -speaker diaphragm, can
pass through a condenser, but the ease with
which they do so depends upon the " im-
pedance " of the condenser with regard to
them. This impedance depends not only
upon the size of the condenser but also upon
the frequency of the current concerned. The
higher the frequency the 'greater will be.
the impedance. Therefore while the con-
denser acts as a by-pass across the loud-
speaker for varying currents of any frequency
the low frequency impulses will be diverted
from the loud -speaker to a greater extent
than will be the higher frequency impulses.
It is to the proportion of the energy at different
frequencies being altered that the -change of
tone mentioned by you is due.-J. F. J.

Using Voltmeter
Q.-Why is it that when I connect a volt-

meter across the filament sockets of an empty
valve holder I get a reading nearly equal to the
voltage of the L.T. battery while when a valve
is inserted the reading is much lower ? Which
shows the true voltage across the filament
H. R. T. (Eastbourne).

A.-If you desire to ascertain the exact
voltage applied across the ends of the filament,
the former method is quite useless. The
latter method will give the result required
with more or less accuracy depending upon
the construction of the meter employed. The
actual voltage will be greater than -that shown
by the meter used as mentioned in the second
case, but the difference will be infinitesimal
in the case of a really suitable instrument.
In order to understand why such different
readings are obtained by using the voltmeter
in the two ways mentioned it is necessary to
remember that the filament circuit comprises
a number of resistances in series and that the
voltage drop across any_ one of them will be
proportional to the value of this resistance
compared with that of the others. The
resistances comprise the internal resistance
of the L.T. battery, the resistance of the leads
to the set and the internal wiring of the latter,
the resistance of the used portion of the
filament rheostat, and the resistance of the
filament wire itself. When placing the meter
across the empty valve socket you have sub-
stituted the resistance of the meter winding
for that of the valve filament. As the resist-
ance of this winding is high the reading shown
will be considerably higher than the voltage
diop across the resistance of the filament,
and to get this the valve must be inserted
in the socket.-B.
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THE VALVE IN GRAMOPHONE RECORDING
The value has many uses apart from wireless; this article describes an application to gramophone recording.

DURING the past year or so consider-
able attention has been paid to the

improvement in quality of speech and
music as reproduced from loud -speakers.
This condition has brought about consider-
able change in the design of loud -speakers
and amplifying devices, the deficiencies of
which in the latter are more easily recog-
nised than in the former.

Type of Amplifier
It is, of course, generally recognised that

the resistance amplifier predominates
where quality is desirable. This statement
hol& good both as to the frequency char-
acteristic produced by a resistance ampli-
fier and also the wave shape. A well -
designed resistance amplifier should have
not more than a five per, cent. drop in
amplification at the lowest frequency on
the audible scale, which Nye might regard
as being 6o cycles per second. On the
other hand, loud -speakers which reproduce
low notes usually fail on the high, and
vice versa.

With a well -designed amplifier, together
with an equally -designed loud-
speaker, wonderful reproduction can be
obtained from a receiver, provided the
transformer is equally as good. One fact
to be borne in mind when receiving broad-
cast telephony is that the voice or music
when being transmitted is amplified many
times before being put into the aerial.
This distortion encountered during the
process of amplification, together with the
distortion produced in the receiver, is not
at all conducive to perfect reproduction,
but considering the tonal quality which can
be*obtained if sufficient care is exercised
in the construction of the amplifier, we
may consider that the acoustical problem
of broadcasting is nearly settled.

How Wireless Principtes are
Adopted

Let us now see how wireless principles
can he applied to gramophone reproduc-
tion. The ordinary gramophone utilising
a mica diaphragm actuated by a stylus bar
has an exceedingly limited range of repro-
duction, the range on the low end being
limited to about zoo cycles per second. It
becomes  obvious from this that the low
notes of the organ, bassoon, 'cello and
other instruments producing low notes
would not register on the record. Per-
cus.sion instruments, such as the cymbals,
sleigh bells, drums, etc., usually produced
the most raucous noises or did not register
at all. With a well -designed amplifier it
has been found that, used in ccmjunction
with a microphone of high quality or,
better still, a condenser transmitter, all the

notes on the audible scale down to about
5o cycles per second would register quite
clearly and with a perfectly good wave
shape.

Filtering Apparatus
It might occur to the reader that an

ordinary resistance amplifier would be
suitable for such a purpose. This may be
so in many respects, but the other details
of the amplifier must not be overlooked.

The instrument designed by the writer
for electrical, recording of gramophone
records possesses many advantages hereto-
fore not met in electrical -recording appa-
ratus and amplifiers. The instrument in
question has a network of filters which
permits the accentuation or suppression of
high, medium or low notes. Any particu-
lar band of notes or frequencies can' be
entirely suppressed, while others can be
boosted to an astounding degree.

To the engineer the advantages of such
apparatus become apparent immediately
upon analysing the output of a Lecord in
an oscillograph. A further advantage of
electrical recording is that a much greater
magnitude of sound can be impressed upon
the disc, thereby allowing a greater lati-
tude to the recording engineer so far as
cutting is concerned. The instrument in
the accompanying photograph will also
play the record under the same .conditions
as it was recorded. By this means any dis-
crepancies in the recording can be imme-
diately checked and rectified.

The apparatus required for electrical
recording consists merely of a well -
designed speech amplifier utilising a

broadcast microphone of high efficiency,
together with a suitable recording instru.
ment which may conveniently follow the
principles of the reed telephone. Such a
unit can be used so as to actuate a crystal
or needle to obtain the desired cut on the
record. The accompanying photograph
depicts an electrical instrument developed
by the writer which has achieved success
in the United States.

Operation
A row of four keys will be seen at the

bottom of the panel. When the left-hand
key is pressed down, together with a com-
bined setting Of the other keys, the appa-
ratus is ready to record. The switch arm
seen on the right of the panel serves to
boost the low notes or suppress the high,
or vice versa. When actuating this con-
trol, the effect is almost uncanny, as the
high notes or low notes are boosted or
suppressed as the operator desires. While
a record is being made, the wave shape of
the output may he watched continually in
an oscillograph. Aural monitoring is also
accomplished by switching the second key
from the right, which monitors into the
first or second stage of amplification. In
such an instrument particular care must
be paid to detail in design, and the valve
must be regarded as a distortion device
unless the source and load impedances are
suited. At present, for obvious reasons,
details of the construction of this instru-
ment cannot be described, but it is hoped
in the near future that details will be avail-
able so that the experimenter may conduct
tests along such lines himself. W. H. F.

The Writer (standing) with his Electrical Gramophone -recording Apparatus.
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Memo. to the Reader : I have personally arranged with
American authorities for amateur British -built sets to be sent
over the Atlantic to compete against American sets.

THE EDITOR, Amateur Wireless.

The Editor
toThe Reader

AGreat rms. mresmammrsw\rr.mPMM

International Set Competition I

When I was in America in April and May, a most
interesting challenge was thrown out to me. I was discussing
matters with the Secretary of the Radio Manufacturers' Show
Association and we were commenting upon the essential
differences between AmeriCan and British sets. He suggested
that the American public would like to see a number of
representative British receivers, as to which there was much
curiosity but little knowledge. Suddenly we alighted upon the
idea that there might be very active support for an inter-
national competition in which American and most certainly
British amateur, set -builders would take part, and in which
it was hoped that French and German constructors might also
be represented.

The upshot was that I' expressed my willingness to take
the responsibility of organising a British Elimination Com-
petition for the purpose of finding 25 sets to send to New
York to represent this country, and I now have pleasure in
inviting every skilled home -constructor to take part in such
an Elimination Competition.

I want valve sets of every kind, as long as they are
well -designed,, well -made and representative of thoroughly
up-to-date practice. I do not mind what the origin of the set
is, whether the design first appeared in the pages of AMATEUR
WIRELESS, WIRELESS MAGAZINE Or any other periodical, or
whether the design has never been published at all. That is
quite immaterial. Certainly, I do want readers of this paper
to support the competition in great strength, and I want th::
designs published in this paper and in the WIRELESS
MAGAZINE to be well represented too. But I want every
home -constructor who has produced a set of outstanding
quality to enter it for the Elimination Competition.

WHERE AND WHEN
I wish to send the 25 sets to the United States during the

first week of August, that is, in not more than four weeks'
time. There is, therefore, not a moment to lose. I propose to
hold the Elimination Competition just as quickly as it can be
organised. I have had prepared a printed entrance form and
set of rules (there is nothing irksome in the rules), and what
I want qualified readers to de -is to send me straightaway an
application for the entrance form and rules. These I shall
send in duplicate-one entrance form to be returned completed
with as little delay as possible, and the other to be retained
for the competitor's reference.

Not until I have received the completed entrance form
shall I be in a position to send the necessary printed labels,
inasmuch as before I can decide where the sets are to be sent
I must first form some idea, however approximate, of the
number of sets there will be.

I want all the sets entered for the Elimination Competition
to be on public view for a short time.

I repeat then : Let the qualified reader write me
immediately for entrance form and rules. in due course I.
will send to him all the necessary information.

4.04,04,smingsIsNr.

PRIZES
Twenty-five sets will be selected to go to the United States.

The owner of each will be awarded by us a BRONZE MEDAL.
The Amitican organiiers will distribute three prizes among
the British Competitors, in addition to a certificate to each,
and will award

AN INTERNATIONAL CUP OR MEDAL
for the best amateur -built set exhibited; whether by American,
British or other nationals.

Should the International Prize be awarded for a British -
built set that has passed through ow Elimination Competition
and been sent by us to the United States, then, in addition
to the International Prize, we ourselves will award

A GOLD MEDAL SPECIALLY STRUCK FOR THE
PURPOSE

So you see that the prizes are worth laving and anybody
may be well proud of them.- I have great hopes that my
readers will seize upon this opportunity of taking part in the
first international competition of this sort that has evef been
organised.

The rules which will be .sent to every applicant will be
found to cover, it is hoped, almost every possible contingency,
and in themselves they are simple and encouraging, but per,
haps there are a few points upon. which I may make a public
note.

AMATEUR WIRELESS and the, WIRELESS MAGAZINE are
responsible for the Elimination Competition only. The
American authorities are responsible for the organisation and
judging of the International Competition in the U.S.A.

No wireless manufacturer or salesman, no employee 'of
any wireless manufacturer or salesman, and no other member
of the wireless industry may compete ; neither -may any
employee of the proprietors of AMATEUR WIRELESS and the
WIRELESS MAGAZINE.

Do not send me the set until the proper formalities have
been complied with ; in other words, first apply for the
entrance form, upon receiving it complete it, return it to me
and await the ,supply of labels which" will send you.

The 25 sets selected -to go to,the U.S.A. will be sent and
returned free of all expense to the competitors, and will be
insured from the moment they leave London until they are
returned to the competitors.

No crystal set is eligible.
Please post me immediately the application for entranceform and rules. Address your application to :

_INTERNATIONAL COMPETITION,

THE EDITOR,
"Amateur Wireless,"

La Belle Sauvage,
Ludgate Hill, London, E.C.4,

a
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A.W." TESTS OF APPARATUS
Conducted in the "Amateur Wireless " Research and Test Department

Polarity Indicator
wE have received a very neat polarity
indicator from Myers (London), Ltd.,

of 74 and 75, Fore Street, London, E.C.2.
The indicator consists of a glass U tube,
hermetically sealed at each end, and partly
filled with a 'liquid- which, we believe, con-
sists of a solution of phenolpthalein and
sodium sulphate. A terminal is mounted
at each end of the tube and is connected
to an electrode which dips into the
solution.

One lead from the electric source, the
polarity of which it is desired to find,
is connected to one terminal, and the other
lead' from the source is applied tO the
second terminal just long enough until a
red coloration appears at one of the im-
mersed electrodes in the indicator.

If the voltage of the source is low a
considerable time may elapse before the
red coloration appears, but with a high -
voltage source the coloration quickly
forms. It is essential with a high -voltage
source to apply only a brushing contact to
the terminal of the indicator. The red
colorkion takes place at the negative
electrode.

If the indicator is connected up to an
alternating -current source both electrodes
will show a red coloration.

Many uses may be found in wireless for
this little instrument, among which may
be mentioned the determination of the
polarity of the output terminals to the
phones or loud -speaker, or the polarity of
the output terminals of battery -charging
devices.

Igranic Tone Control.

Igranic Tone Control
THE IGRANIC ELECTRIC CO., LTD., of 147,
Queen Victoria Street, London, E.C., .are
producing a variable resistance which may
be used not only as a tone control, but
for a variety of other purposes. In out-
ward appearance the instrument resembles
the variable grid leak manufactured by the
same firm, the resistance in this case being
variable from o to r megohm.

For use as a tone control the resistance
is connected across the secondary of the
low -frequency transformer, while for usq

as a damping resistance to stabilise an
.H.F. receiver, the resistance is placed
across the tuned -anode coil. The conduct-
ing parts of the tone control are well
separated from the control knob, thus
eliminating hand -capacity effects. A
single -pole fixing device is incorporated;.

On test the variation in resistance was
found to be exceptionally smooth between
the minimum and maximum values and,
when once set in any particular position,
the resistance in circuit is very constant in
operation.

Amperite Automatic Filament Control.

Amperites
WHERE controls are to be reduced to a
minimum the rheostats of amplifying
valves will be the first components to be
eliminated. Some sort of automatic fila-
ment control, however, must be given to
these valves if efficiency and economy are
to be considered. For this purpose Am-
perites, obtainable from The Rothermel
Radio- Corporation of Great Britain, Ltd.,
of 24 to 26; Maddox Sreet, Regent Street,
London, W.', are to be recommended.

The Amperite works on the thermo-
electric principle. In outward appear-
ance the component resembles a fixed grid
leak or anode resistance, and is mounted
in clips. Each cartridge contains a
specially treated, filament hermetically
sealed in a glass tube and surrounded by
an inert gas. This filament possesses the
unique property of automatically chang-
ing its resistance as the L.T. battery volt-
age changes, so that a practically constant
current passes through the valve filaments.
The valves are thus constantly operated
at maximum efficiency.

Several types are made, Nos. IA, 4Vi99,
and 6Vi99. Type No. ill is suitable for
all 5 -volt valves wo0(ing off a 6 -volt accu-
mulator, also for i.1 -volt valves working
off a 2 -volt accumulator. Type No. 4Vi99
should be used for all 3 -volt .o6 -ampere
valves working off a 4 -volt accumulator or
4% -volt dry cells, whilst type No. 6V r99
is recommended for 3 -volt .o6 -ampere
valves on a 6 -volt accumulator.

We have tested these self-adjusting re-
sistances and. have found them to be re-
markably efficient. Not only are they
efficient in themselves, but they also pro-

long the life of a valve by preventing the
filament of the valve from being overrun.

As each amperite is mounted in clips it
is an easy matter to change the type
should it be subsequently desired to use
valves of a different filament voltage and
current.

Penton Rheostats
THE Penton filament rheostat, illus-
trated in the accompanying phOtogtaph,
is supplied with a very attractive knob
and dial moulded in one piece and en-
graved from o to to over 30o degrees of
the scale. To the dial is attached a
spindle which passes through the one -hole
fixing screw and operates the contact arm
to which it is attached by a grub screw.
The contact arm, which is laminated, can
be, so adjusted that the pressure gives a
smooth motion and, at the same time, en-
sures a positive contact at all settings.

The resistance wire is carefully wound
on a heat -proof composition which pro
tects the panel from the heat dissipated
by the resistance. Connections to the con-
tact arm and to the resistance wire are
brought out to screw terminals mounted
on the side of the component. The rheo-
stats are supplied in two resistances, 7

ohms and 30 ohms, and with each type a
central one -hole fixing device is employed.

The 7 -ohm rheostat is not only suitable
for valves taking a heavy filament current,
but will act admirably as a master rheo-
stat to control simultaneously the filaments
of several valves. The finish of the com-
ponent is excellent and its sturdy construc-

Penton Filament Rheostat.

tion is a guarantee of consistent function-
ing. We can thoroughly recommend the
rheostats to our readers.

On test we have found these rheostats
capable of carrying heavy currents without
overheating and damaging the insulation.
They give a filament current control that
is smooth and free from sudden jumps,
whilst the maximum resistance of each of
the samples submitted for test was well over
the rated maximum value. The Penton
Engineering Co., of 15, Cromer St.,
London, W.C.t, are the manufacturers.
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NEXT WEEK AT 2 L 0

In the
Programmes

Norman Notley

ON Sunday at 3.30 p.m. the Band of
H.M. ist Battalion King's Own

Yorkshire Light Infantry is to be relayed
from the Granville Gardens Pavilion,
Dover. The studio intervals will be pro-
vided by Dorothy Bennett and Dale Smith.
There are' few composers more popular
than Liza Lehmann, and Sunday being her
birthday anniversary, opportunity will be
taken to perform her less familiar song
cycle " The Daisy Chain," a cycle of
twelve songs of childhood. The artistes
are the Vocal Quartet, comprising Dorothy
Bennett, Esther Coleman, Eric Green and
Dale Smith. Chamber music will be given
in the evening by John Barbirolli and his
Chenil Players.

A lighter atmosphere prevails on Mon-
day evening, when Mr. T. Sterndale
Bennett will sing limericks to his own
music. Later follows a short programme
by the New Verrey's Orchestra, the
soloists being Winifred Davis, soprano,
and Arthur 'Salisbury, violinist. At so
o'clock Mr. R. E. Jeffrey presents, by
arrangement with Sir George Dance, a
radio version of the famous old musical
comedy The Chinese Honeymoon. It is
pity that one or two of the original cast

By " THE LISTENER "

could not have been persuaded to lend
their aid.

A brilliant string combination, known as
the Geoffrey Goodhart Sextet, under the
direction of Alfred Cave, will be heard on
Tuesday, supported by Sydney Coltham
(tenor) and Leonard Hubbard (baritone).
The so o'clock feature is a short recital
by Salzedo, the famous harpist. Salzedo
has written many works for his own in-
strument, and three will be included.

Another outside relay from the Pavilion,
Buxton, is promised for Wednesday, where
a big charity concert is taking place. The
Manchester Augmented Station Orchestra
will be conducted by Mr. T. H. Morrison,
the soloists being those two well-known
Manchester artistes, Lily Allen and Lee
Thistlethwaite. Later follows a variety
programme, which includes the vaudeville
star Tex McLeod, spinner of ropes and
yarns, and Philip Buchel's Trio in syn-
copated and dance numbers, the combina-
tion being saxophone, piano and drum.
"Elsa the Wonder " is said to possess two
voices, soprano and baritone. Other
artistes include Edward Avis, an American
bird imitator, Doris Bleach and partner
from the Victoria Palace, and Clapham
and Dwyer, cross -talk comedians.

Every listener remembers Edward Knob -
lock's famous play, Milestones. Since its
first production by Dennis Eadie at the
Royalty Theatre it has been revived and

WIRELVASi)

WITH reference to my recent remarks
concerning French wit and German

sensibility, Herr Ludwig Kapeller, editor
of the well-known Berlin radio magazine
Funk, has sent me an interesting letter,
in -which he says (translation) : "You are
perfectly right in wishing to guard against
any over -sensitive national feelings in
radio transmissions, nevertheless you must
not forget that the word Boches,' which
is hurled at Germans from France, upsets
German feelings even to -day, and the
word is still being used at the Parisian
stations; as to the anecdote of the goat
and .the German having been broadcast,
it is only to be expected that it would
create painful feelings over here, for there
is a boundary over which even the best
wits should not transgress in radio trans-
missions, in recognition of international
politeness, or, so far as we can see, closer
association of the people and the further -

filmed, and- now on Thursday Mr. R. E.
Jeffrey will give a condensed radio version.

Variety turns fill the main bill on
Friday, when recitations will be given by
Ettie Persy French, syncopated numbers
by the Two Bobs, and Datas, the Man of
Memory, who was prevented from appear-
ing previously by the strike, will teach us
not to "forget to remember," while clever
Ray Wallace will be heard again. Later
Edward Clark, the musical director of
the Newcastle station, will conduct the
Wireless Symphony Orchestra.

Another appearance will be made by the
new Radio Follies concert party on Satur-
day night, the artistes being Mamie Wat-
son, Florence Oldham, Reg Palmer, Law-
rence Anderson and Harold Kimberley.
Later follows a relay from the Dome,
Brighton, for the closing festival concert
of the Brigh-
ton Competi-
tive Musical
Festival. The
pianist of the
week is again
Niedzielski,
the famous
exponent of
Chopin, who
will continue
the nocturnes
and mazurkas. Esther Coleman

PENINGS
ABROAD

ing of a common world friendship will not
be served." Of course, the Berlin editor's
objections are reasonable enough; never-
theless, a joke is its own defence,
especially if it is a good one, and, even
if it does hit a little bit hard, can usually
be taken philosophically. Good humour is
an essential component in our natures; it
is like a grid leak for the overflow of
human passions !

Despite Teutonic admonitions, Radio -
Paris continues to fire' off smart anecdotes,
certainly not all aimed at Germany ! The
other night a neat little one came over
concerning New Yorkers and whisky
which even made the imperturbable
Parisian announcer laugh himself. More-
over, Georges Delamare in. the " Journal
Parle " at the Eiffel Tower station is
always "slipping in" to everybody, and
certainly the Parisians themselves do not
escape from his humorous attacks. After

all, are we not often too dull and serious
at our English stations ? Why not make
the people laugh and enjoy themselves ?

Between twelve and one o'clock at night
the Spanish stations, under good con-
ditions, are simply splendid. What a
classical old chime that clock has which
sends out the midnight hour under the
stars at Madrid.! I was one of the lonely
nocturnals who .sat up to one o'clock the
other night to tune -in the special inter-
national transmission from Radio-Cata-
lana. It is only a i-kilowatt station at
Barcelona, but the English spoken was
quite understandable, and the orchestral
music came over very well; the Morse
battle from the Spanish Armada in the
Bay of Biscay was truly terrific. Very
often at a late hour you can pick up some
splendid, really romantic opera stuff from
the Spanish stations.

(Concluded in third column of next page)
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Measurement of Signal Strength
notice that Mr. P. D. TYERS in his

article on the measurement of signal
strength in No. 208 does not mention an
expression which may be used to give a
value for signal strength in terms of the
shunt resistance and the impedance of the
phones. The formula is that the signal
strength S Rp + Rs

Rs , where Rp = the
resistance of the phones and Rs = the
shunt resistance just necessary to eliminate
the signal. For strict accuracy Rp should
be the impedance of the phones at the
average audio -frequency. Since, however,
anything like the exact determination of
Rs is very difficult owing to external
noises, etc., the error in taking Rp as the
direct -current resistance may be neglected.

On this' scale moderate crystal reception
gives a strength of about 3o. A phone
strength of i,000 will provide comfortable
volume on .a loud -speaker in a small room.

It would certainly be found that the
arbitrary values of signal strength found
by the above formula would differ with
different persons and different phones.
For instance, if an inefficient pair of
phones were used it might very well be
found that a strength of 25o in these would

 give perfectly satisfactory volume on an
efficient loud -speaker. The method is thus
purely relative for a given operator and
pair of phones.-P. R. B. (London, W.).

Crystal Purity
SIR,-May I be permitted to criticise

youf correspondent's observations on
"Crystal Purity" in No. 21o?

think P. M. H. is wrong when he says
that purity of reception on a crystal is no
better than that with a valve, the former
appearing better because signals are so
much weaker.

Leaving theoretical Considerations alone,
may I ask P. M. H. if he has ever used
a crystal in conjunction with a three- or
four -stage amplifier correctly designed for
the purpose ? I think if he had, his con-
clusions would be reversed. Using such a
receiver, telephony is as loud as on the
best three -valve set (this refers to local
reception up to twenty-five miles) and
purity is unexcelled. r admit that excel-
lent reproduction may be obtained with a
valve detector, but not quite so good as
with the crystal combination mentioned.
Of course, what P. M. H. means by " a
detector valve used under suitable con-
ditions" is rather a debatable point, but
if he means a high -impedance valve using
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anode rectification and no reac ion, the
purity of reproduction falls little below
that of the crystal; but the valve is then
less sensitive, and the only point in its
favour is its constancy.-F. P. (Keighley).

Wireless Tele-duets
SIR,-There is a novel form of wireless

entertainment which should, I think, be
considered by broadcasting stations.

Vocal or instrumental duets might be
sung or played at home or in a concert
hall, one performer being at the broadcast-
ing studio, while the other is at the receiv-
ing hall or private house.

A youthful violinist might be very glad
to be able to say "I have played a duet
with Albert Sammons, and a vocalist
might take great pains to make himself
or herself worthy of joining voices with a
great singer.

The other listeners would, of course,
hear only one of the parts, but they might
be willing to put up with that for the sake
of the stimulus given to domestic per-
formances.

Incidentally, it would free broadcasting
from the objection that it is reducing the
spirit of private devotion to the musical
art.-E. E. FOURNIER D'ALBE.

A Novel Catwhisker
SIR,-It is a source of much difficulty

to locate the most sensitive part of a
crystal with many of the ordinary cat -
whiskers, as they so easily slip when least
expected. I have recently experimented
with a piece of electric fuse' wire with
utmost satisfaction, as it bends easily and
once resting on the crystal does not spring
away, being very pliable and a first-class
conductor.-.ANCIENT ONE (Walthamstow).

Transformer Couplings
SIR, -1 notice that C. W. S. in No. 211

states that the ideal method of coupling
L.F. valves is one transformer stage
followed by a number of resistance -
capacity stages. I should like to point out
that this is incorrect for the following
reasons :

(1) Assuming the transformer to distort
very slightly and the resistance capacity to
be practically perfect, by putting the
transformer first the distortion caused by
this is being amplified.

(2) A transformer stage following the
detector is not so sensitive to weak signals
as a resistance -capacity stage.

(3) Smooth control of reaction is found
to be easier with a high resistance in the
anode circuit of the detector.
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The best arrangement is one or_ more
resistance stages followed by one goad
transformer stage. This has the addi-
tional advantage- that a sensitive (high
impedance) detector valve -may be used
without distortion.-R. S. (Clapham).

" W H A" (continued from preceding page)
Berlin, too, seems to be going in for

plenty of opera, some of which is really quite
classical and enjoyable. For example, -a
short while back they gave Die Verkatifte
Braut, or The Bride who was Sold. The
Bohemian composer, Friedrich Smetana,
full of the melody of his country, was
born at Leitomischl in 1824; he studied at
Prague with Liszt, and founded a school
of music in that city. In 1856 he was a
conductor at Gothenburg, and went on a
musical tour through Scandinavia, return-
ing to Prague in 1861, where a year or so
later he obtained the position of band-
master at the National Theatre. But in
1874 poor Smetana became deaf, a terrible
thing for a genuine musician, and he died
in a thadhouse in 1884.

It seems that listeners in the south of
France do not get the Paris stations so
well as we do in England. A corre-
spondent from Marseilles, writing in the
Haut-Parte:1r, says: "I know of nobody
in Marseilles who gets either the Petit
Parisie.n or P T T stations. On the other
hand, Radio -Paris is received very well.
The Eiffel Tower is very difficult to get.
I have only got it once very weakly on
the phones and with three valves ). The
stations we hear best are Rome, Spain,
Radio -Toulouse, Berne and London. I
got Warsaw once, atid have got Vienna
many times." And, he goes on to say it
is practically impossible to cut out ,their
local station, and that distant stations
have only got a chance on two days a
week when the local station is not trans-
mitting. LYONS:

" Camera Work that Pays " is the title
of an article appearing in the current issue
of " The Amateur Mechanic and Work "
(3d.), and gives hints to the amateur
photographer so that he can make his
hobby show a margin of profit. Other
articles appearing in the same number
are: "Making a Kitchen Coal -cabinet,".
"Six.Kinks for the Metalworker," "Charg-
ing Accumulators from the Mains," "A
Use for Sawdust as Fuel," "A Cigar -box
Crystal Set," "A Safety Switch for Valve,"
"An Easy Way of Fixing Wires to Earth
Switch," "A Novel Fire -screen," "Sound
and -Neat Soldering," " The Reflecting
Telescope, and How to Use It," "Making
Drawers Slide Easy," - "Sharpening
Scissors with a File," " Further Hints on
Pillion -riding."

Datas, the "Memory Man," whose
appearance before the microphone was
postponed owing to the strike, has been
booked for July 16..
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HE oscillation evil is _growing in the
west of Scotland, and it is felt that

drastic steps will have to be taken sooner
or later by the authorities to check the 
nuisance.

,A specially constructed wireless receiv-
ing set has been installed in the hospital
at Hamilton (Lanarkshire) Poorhouse.
The cost of the installation was over £too.

A microphone has now been installed in
the tower of Glasgow University, and the
hell is being relayed as an alternative
time -signal to the chitties of Big Ben or
Greenwich.

Dominion Day programme at Glasgow
included a short sketch by Captain R. W.
Campbell dealing with Canadian emigra-
tion, and a personal message from Sir
George McLaren Brown, European general
manager of the C.P.R.

The Prussian High School for Physical
Development has erected a small trans-
mitter at Spandau, in the neighbourhood
of Berlin. It is to be used for scientific
experiments in connection with the trans-
mission of heart beats and other biological
studies. For the present, transmissions are
being effected on every Tuesday evening
from 10.30 p.m. onwards on a wavelength
of 300 metres.

It is stated that rapid progress is being
made with the new high -power experi-
mental station at Daventry. This station,

'as has been previously explained, is the
prelude to the establishment of high-
' power stations by which it is hoped to
provide listeners with a 'real opportunity
of choosing alternative programmes.

The Neuchatel Observatory daily broad-
casts time -signals (through the Berne
station) at 13.00, 16.00 and 20.00 B.S.T.
The transmissions are made on a wave-
length of 434 metres.

The Prague station now concludes its
programme at to p.m. with a time -signal
consisting of a long dash and six dots at
one second interval.

Crystal control of the wavelength of
transmitting stations is at present in use
at six broadcasting stations in Chicago.

A wireless -controlled fog signal has now
been permanently established on Rosneath
Beacon, a light which marks a dangerous
sandbank at the mouth of the Clyde.

The U.S.A. short-wave station 2 X A F,
which transmits on 32.79 metres, will con-
tinue to relay the W G Y (Schenectady)
programmes on every Tuesday and Satur-
day evening throughout the summer.
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The U.S.A. Interior Department recently
recommended that a wavelength of 1,034
metres should be " allotted to aviation
direction -finding stations, and that the
entire band from 983 to 1,052 metres be
exclusively set aside for the use of both
shipping and aircraft.

On July to, from 4 to 5.30 p.m., the
B.B.C. will relay a programme by the
band of the 2nd Bat. North Staffordshire
Regiment from the Pavilion, Clacton -on -
Sea.

For the "condensed" broadcast version
of Milestones on July 15, Mr. R. E.
Jeffrey has secured the assistance of the
author, Mr. Edward Knoblock.

For the eleventh of the series of
"Shakespeare's Heroines," to be given at
the London studio on July 11, Miss Lilian
Braithwaite will take the part of Hermione.

In an Elizabethan programme which
was transmitted from the Glasgow station
on July 6 was a 'cello solo, entitled
"Heart's Ease," by an unknown com-
poser, to which reference is made in
Shakespeare's Romeo and Juliet.

The oboe d'amore was broadcast for the
first time on June 30 from Glasgow. This
instrument is now practically obsolete
(there being only one known example in
Scotland), but- was frequently used by
Bach and Handel. It was only recently
discovered that Bach wrote a concerto for
the oboe d'amore, and this work was
played in the programme from the
Glasgow station.

A novel broadcast from Glasgow took
the form of a relay from the assembling
point for many hundred children, who took
part in a flower procession, headed by
massed band's, to a large hospital in the
city.

Highgate School is to give a school con-
cert which will be broadcast on July 26.

It has been resolved by the committee
for the Halifax appeal for the wireless
equipment in local hospitals to aim at get-
ting 42,000, that sum having been deemed
necessary. The total received or promised
SO far is £1,409.

The Japanese Government are conclud-
ing arrangements for the erection of a
high -power transmitter in the neighbour-
hood of Tokio.

Lady Forbes -Robertson will play
"Katharine of Aragon," from Henry VIII.,
at the London studio on July 18. This will
be relayed by several stations.
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Information regarding tests on reception'
made during the time when the phenome-
non of the Aurora Borealis was active has
been issued by the American Department
of Commerce. In the north-western States
a considerable falling off in strength was
noticed. On wavelengths below 350
metres, in addition to the reception being
weakened, marked interference was caused
by prolonged hissing noises.

Over a hundred wireless sets are now in
use in the New York wireless police
scheme, which should be successful in
reducing the number of law -breakers who
successfully evade the law. Police reports
will be broadcast from the station
\V N Y C, and all police posts will thus
be informed simultaneously of crimes, s6
that the arrest of fugitives will - be
expedited.

Train telephony is being considerably
developed in Germany, and apart from
expresses running between Berlin and
Hamburg, international trains on the
Berlin -Flushing and Berlin -Paris route are,
being equipped with apparatus for the
benefit of travellers.

The eighteenth International Esperanto
Congress will take place at Edinburgh
between July 31 and August 7, when the
members will discuss various ways and
means by which the auxiliary language
can be utilised for broadcasting.

Admirers of Mr. Albert Sammons will
welcome him in a popular violin recital at
the London studio on July 22.

The use of wavelength -governing
crystals is being seriously considered by
German broadcasting authorities, and tests
are to be carried out extensively next
month to determine whether it is possible
by their use to reduce the number of wave-
lengths in Germany from the present
twenty to some nine or ten.

The new Salamanca (Spain) broadcast-
ing station E A J 22 has now resumed
transmissions on a wavelength of 405
metres. Concerts are given from 17.00" to
18.00 and 21.00 to 23.00 B.S.T. daily.

Experimental transmissions on a wave-
length of 395.8 metres are being made by
the Prague station.

WOODEN LOUD -SPEAKER
HORNS

THE many advantages in the way, of
purity of reproduction that are obtained

by fitting wooden horns to loud -speakers in
place of thin spun -metal horns are described
in a free booklet issued by H. Maddi-
son, of 2A, Ronalds Road, Holloway Road,
Highbury, N.5, In it are illustrated, and
described hand -made oak and mahogany
bells, flares and horns for loud -speakers.
The horns are made in all sizes to fit all
standard types of loud -speakers. The table
grand Allwoodorn, a concealed -horn
model to which any gramophone attach-
ment can be fixed, is worthy of special
attention.
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T. W. THOMPSON & CO.
Government Surplus Depot, 39-43, LONDON ST., GREENWICH, S.E.10. cR&71:541 1259

Clearance Sale
OUR SPECIAL BARGAIN

STERLING MAGNAVOX LOUD SPEAKERS, 25 in. high,
15 -in. flare. Are all brand new and in original cases. The
retail price of these Speakers was £10 10s. each. Our great
Clearance Price, 37/6. Carriage paid. Recognised by
Radio experts as the finest Radio loud speaker.

Secondhand STERLING MAGNAVOX LOUD SPEAKERS
as above, in good working order. Horns slightly dented.
Price, to clear, 20/- each. Post 2/6.
ELECTRIC FANS, 100 volt and 80 volt D.C. 12/6 each.
Post 1/6.
POLAR-BLOK, new Ebonite Panels, mounted with Ebonite
Valve Holder and Patent Filament Rheostat, 1/3. Post 3d.

HIGHLY SENSITIVE MICROPHONE BUTTONS, designed
for amplifying without valves with very fine results. List
price, 8/6. Our clearance price, 1/- each. Post 2d.
Hundreds of other useful experiments can be had with these.

T.C.C. .5 M.F. FIXED CONDENSERS. Brand new. These
can be connected into 1-1.5, or 2 M.F., etc. Clearance
price, 1/- each. We have found these by test to give the
finest results on smoothing circuits off A.C. Mains.

Great Clearance of Unfinished CRYSTAL BET. 1 -VALVE
L.F. AMPLIFIER SETS, made by one of the recognised
leading wireless manufacturing companies. Each Set con-
tains Engraved Ebonite Panel, Spade Var. Con. Vernier,
T.C.C. Con., two high-grade Chokes, Crystal Detector, Valve
Holder, Terminals, Long and Short -Wave Switch, etc.
Mounted in black leather -covered case. All parts'mentioned
are brand new, and are all fixed and partly wired. List price,
50/-. Our price, to clear, 8/-. Post 1/-. Parts alone are
worth double.
AERIAL PANELS. These contain high-grade aerial Amp -
meter Condenser. Quick break rotary on -and -off Switch, 4 -
pin Plug, with four 6 -ft. lengths of coloured FI.T. Flex,
mounted as Panel. Cost approx. 40/-. Price to clear,
6/6 each. Post 9d.

POLAR-BLOK 4 -WAY Terminal panels, Ebonite, panel
with 4 nickel -plated Terminals, high grade. List 3/-. Price
to clear, 9d. each. New boxed.

POLAR-BLOK EBONITE Valve Holders mounted on Ebonite
panel. 7d. each. Post 2d. Brand new boxed.

POLAR-BLOK Precision Variable Condensers, dead
accurate, .0005 and .0003. List price 12/6. Price to clear,
4/- each. Post 6d. All new in original boxes.

LABORATORY VOLTMETERS. Everett Edgcumbe moving
coil, 120 volt reading, in Polished Teak Case, 15/- each.
Post, 1/-.
WATCH MECHANISMS. Ingersoll ex -naval, used in con
junctionwith Western Relays. All brand new, and working.
To clear, 1/6. Post free.

MOTORS 100 VOLTS. 35th and ith H.P. High grade
makers, solid built carbon brushes. 10/- each.

G.P.O. SOLID BACK MICROPHONES. 10/- each.
N.B.-All orders dealt with in strict rotation. In the event

GENERAL ELECTRIC MOTORS. k and H.P. Carbon
brushes. 35/- each.
CHOKE COILS for Smoothing, 1,000, 500, 200, and 30
ohms, 9d. each. Post 3d. each. High and Low Note Fuller -
phone Buzzers, 2/6 each. Post 4d. D.111 Microphones,
2/- each. Post 3d.
LEAD-IN WIRE, ex -naval, 12 yds., 1/6. Post 4d.
DEWAR SWITCHES. D.P.D.T., 1/9 each. D.P.S.T., 1/6.
Post 3d. each. H.T. and L.T. FLEX, 1/6 doz. yds. Post, 4d.
USEFUL SCRAP. 5 Ton of useful scrap wireless material
consisting of odd Chokes, Wire, Ebonite panels, Terminals
and Screws, odd Receivers, damaged Sets, etc., to be cleared.
9 lb., 6/6. Post 1/-.
NEW ACCUMULATORS at Half-price. 4 volt 200 amp.,
28/-; Fullers 4 volt 160 amp., 25/-; Ediswan 6 volt 40 amp.,
15/- each. Post 1/3. All these Accumulators are guaran-
teed brand new. Large ones will be sent carriage forward.
HIGH GRADE Q. and I. GALVOS, by Ediswan, G.E.C.,
Siemens, and other known makers. List price, £3. To clear,
5/6. Post 9d. Brand new.
MARCONI HAND -DRIVEN H.T. D.C. GENERATORS, 600
volt, 30 milliamps. Beautiful instrument. Cost £30. Price,
to clear, 50/-. Passenger train 3/-.
B.T.H. and MACKIE H.T. DIRECT CURRENT GENERA-
TORS. Input 8-12 volts, output 600-1,000 volts, 100
milliamps. Complete with High -voltage Mica Smoothing
Condensers. Cost £50. Our price, to clear, new condition,
£5. Carriage 5/-.
CONDENSERS. Mansbridge 2 M.F., 2/6; 1 M.F., 1/6, 1/36,
6d. I Jar Glass Dielectric, 20,000 volt, 2/6, post 1/3.
Naval Bridge Laboratory Condensers, Mica Dielectric, 5,000
volt, 31 M.F. with all plugs in, 35/- each. Variable Con-
densers, .0015, Oil Dielectric, 5,000 volt, 20/- each. Post
1/3.

NEW 3 -VALVE SETS, I H.F., 1 Dec., I L.F., brand new in
Polished Mahogany Case. A very efficient set, complete
with Valves, Accumulator and H.T. Battery and Phones,
£5 each. Carriage 3/6.
DYNAMOS. Crompton 4 pole latest type. 100 volt 15
amp., 60 volt 15 amp., 50 volt 20 amp., etc. £8 each.
G.E.C., Veritys, etc. 50 volt 10 amp., 36 volt 15 amp.,
£5 each, etc., etc. We have one of the greatest surplus
stocks of Dynamos and Motors in England. Kindly write
us your requirements. We can supply automatic cutouts,
Switch -boards and generators from y k.w. to 100 k.w.
SPECIAL CLEARANCE. Brand new Western Electric and
Siemens 4,000 ohm Headphones with special fur protecting
headband for comfort. Cost 25/- a pair. Price to clear,
7/- a pair. Post 6d.

AERIAL AMPMETERS. 1.5 amp. High-grade. Makers :
Sullivan, Morriss, etc. All brand new. Price to clear, 5/ -
each. Post 6d.

DOUGLAS PETROL ELECTRIC COUPLED GENERATION
SET. In good running order. G.E.C. Dynamo, 110 volt 32
amp., D.C. Shunt output. To clear, £35.

of any dissatisfaction money refunded or the article replaced.

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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BROADCAST
TELEPHONY
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NOTE.- I n the following list of transmissions
these abbreviations are observed: con. for
concert; lec. for leiture; arch. for orchestral
concert; irr. for irregular; m. for metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to British

Summer Time.
London (2L0), 364 m. 1-2 p.m., con. ; 3.15-

4 p.m., transmission to schools ; 3-30-5.45, con.
(Sun.); 4.15 p.m., con. ; 5.15-5.55., children ;
6 p.m., dance music ; 7-8 p.m., time sig., news,
music, talk ; 8 -to p.m., music ; 9.o, news
(Sun.) ; 9.30 p.m., time sig., news, talk ;
to p.m., special feature (Mon., Wed., Fri.).
Dance music on Thurs. and Sat. until mid-
night.

Aberdeen (zBD), 495 m. Belfast (2BE), 44o
m. Birmingham (5I1'), 479 in. Bournemouth
(6BM), 386 in. Cardiff (5\VA), 353 in. 61as.
gow (5SC), 422 m. Manchester (2ZY), 378 m.
Newcastle (5N0), 404 ni. Much the same as
London times.

Bradford (2LS), 3to m. Dundee (2DE), 315
m. Edinburgh (aEH), 328 m. Hull (6KH),
335 in. Leeds (21,S), 321.5 m. Liverpool (6LV),
331 ni. Nottingham (5NG), 326 in. Plymouth
(5PY), 338 m. Sheffield (6FL), 306 m. Stoke.
on -Trent (6ST), 301 in. Swansea (5SX), 482 in.
Daventry (25 kW.), high -power station, 1,6o° nt.
Special weather report 10.30 a.m. and 10.25
p.m. (weekdays), 9.10 p.m. (Sun.); 11.0 a.m.,
iight music (exc. Sat. and Sun.); relays 2L0
from 4 p.m. onwards, own con. on Mon. Dance
music daily (exc. Sun. and Tues.) till midnight ;
on first Friday in each month until 2 a.m.

IRISH FREE STATE.
Dublin (2RN), 397 m. Daily, 7.30 p.m.

Sundays, 8.3o p.m. until 10.3o p.m.

CONTINENT
The 7 Imes are according to the Continental
system; for example, 16.30 is 4.30 p.m., and

08.00 is 8 a.m. B.S.T.
AUSTRIA.

Vienna (Radio Wien), 582.5 in. and 531 in.
(temp.) (10 kw.). ii.on, con. (almost daily);
15.30, con. ; 19.25, news, weather, time sig.;
con., lec., news; 20.00, con. ; 22.00, dance
(Wed., Sat.).

Graz, 402 in. (i kw.). Relay from Vienna.
Also own -con. (Tues., Wed., Fri.), 20.10. ,

BELGIUM.
Brussels, 487 m. (I ,q kw.). 17.00, orch.

(Tues., Thurs., Sat. only), news; 20.00, lec.,
con., news. Relay : Antwerp, 265 m. (too w.).

DENMARK.
Copenhagen (Radioraadet), 347.5 m. (2 kw.).

Sundays : 15.30, lec. ; 17.30, children ; 20.00.
play ; 21.15, news, con. ; 21.15, news, Esperanto.
Weekdays : 2o.00, lec., con., news, con. ; dance
to 24.0o (Thurs., Sat.).

Ryvang, 1,150 m. (1 kw.). Sundays: 09.00,
sacred service.

Odense, 8to M. Relays Copenhagen.
Soro, 1,150 m. kw.). Relays Copen-

hagen.
FINLAND.

Helsingfors (Skyddskar), 504 in. (5oo w.).
Helsingfors, 440 m. Con., i8.00 (Tues.,

Thurs., Sat., Sun.).
*Tamafors, 368 in.
*Jyvaskyla, 561 m. (too w.).
*Uleaborg, 233 m. (200 w.).

* Relay Helsingfors.

GRAND DUCHY OF LUXEMBURG.
Radio Luxemburg (LOAA), 1,200 m. Con.:

14.00 (Sun.), 21.00 (Thurs.).
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FRANCE.
Eiffel Tower, 2,65o m. (5 kw.). 06.40.

weather (exc. Sun.) ; 07.15, 08.00, physical
exercises; ti.00, markets (exc. Sun. and Mon.);
11.20, time Sig., weather ; 15.00, 16.45, Stock
Ex. (exc. Sun. and Mon.); 18.0o, talk, con.,
news ; 19.00 and 23.1o, weather ; 21.00, con.
(daily). Relays PTT, Paris : 07.15, 08.00
(daily).

Radio -Paris (CFR), 1,760 in. (about 3 kw.).
Sundays : 12.45, con., news; 16.30, Stock Ex.,
con. ; 20.15, news, con. or dance. Weekdays:
10.40, news ; 12.30, con., markets, weather,
news ; 16.30, markets, con. ; 20.15, news, con.
or dance.

L'Ecole Sup. des Posies et Telegraphes
(PTT), Paris, 458 In. (Soo w.). 07.15, 08.00,
physical exercises; 14.00 or 15.00, studio con.
or outside relay ; 20.30, lec. (almost daily);
21.00, con. (daily).

Le Petit Parisien, 333 in. (, kw.). 21.15,
con. (Tues., Thurs., Sat., Sun.).

Radio L.L. (Paris), 350 m. (250 w.). Con.
(Mon., Wed., Thurs.), 20.30.

Radio -Toulouse, 431 m. (2 kw.). 12.30, con.,
time sig. (daily) ; 17.30, news (exc. Sun.);
20.45, con. ; 21.25, dance (daily).

Radio -Lyon, 28o m. (a kw.). 20.20, con.
(daily). Temporarily closed.

Strassburg, 200 m. (120 w.). 21.15, con.
(Tues., Thurs.).

Radio Agen, 318 m. (25o w.). 12.40, weather,
weather, Stock Ex.; 20.30,Stock Ex. ; 20.00,

con. (Tues., Fri.).
*Lyon -la -Dona, 486

(Mon., \\'ed., Sat.).
*Marseilles, 351 m. (500 w.).
*Toulouse, 28o in. (2 kw.).
*Bordeaux, 411 m.

* Relays of PTT Paris.
Montpelier, zzo m. (t kw.).
Angers (Radio Anjou), 300 in.

Daily : 20.3o, news, lec., con.

GERMANY.
Berlin, on both 504 and 571.5 m. (4 kw.).

06.30, con. (Sun.); 09.0o, sacred con. (Sun.);
11.00, con. and tests; 12.55, time sig., news,
weather ; 15.0o, educ. hour (Sun.), markets,
time sig. ; 17.30, orch. ; 20.30, con., weather,
news, time sig., dance music until 24.0o (Sat.,
Sun., Thurs). Relayed on 1,300 m. by Konigs-
wusterhausen (1,300 in.) and Stettin (241 m.).

Konigswusterhausen (LP), 1,300 in. (8 kw.).
11.30-12.50, relays Berlin (Sun.); 15.0o, lee.
(daily); 18.30, relay of Berlin (Vox Haus) con.
(daily). 2,525 in. (5 kw.), Wolff's Buro Press
Service : 06.45-20.10. 2,880 in., Telegraphen
Union : 08.30-19.45, news. 4,000 m. (to kw.),
07.00-21.00, news.

Breslau, 417 M. (4 kw.). 12.00, con. (daily),
Divine service (Sun.); 12.55, time sig. (Sun.),
weather, Stock Ex., news; 16.00, children
(Sun.); 17.00, con. ; 19.00, lec. ; 20.30, con.,
weather, time sig., news, dance (relays Berlin).
Relay : Gleiwitz, 25, m.

Frankfort -on -Main, 47o m. (1% kw.). o8.00,
sacred con. (Sun.); 11.55, time sig., news;
12.55, Nauen time sig. , 16.00, con. (Sun.);
16;3o, con. ; x8.00, markets, lec. ; 20.00, lec.,
con., weather. Dance : relays Berlin. Relay :
Cassel, 273.5 ITI.

Hamburg, 392 m. (4 kw.). Relayed by
Bremen (279 m.), Hanover (297 m.), Kiel (230
m.). SundayS: 07.25, time sig., weather, news,
lec. ; 09.15, sacred con. ; 13.15, con. ; 18.00,
con. ; 19.15, sports, weather, con. or opera,
dance. Weekdays : 05.45, time sig., weather ;
07.0o and 07.30, news, weather ; 12.55, Nauen
time sig., news; 14.00, weather, con. ; 16.15
and 18.0o, con. ; 19.00, lec. ; 19.55, weather
and con. ; 22.00, dance (Sun., Thurs., Sat.).

Konigsberg, 462 m. (1 kw.). o9.00, sacred
con. (Sun.); 12.55, time sig., weather, news;
16.30, con. ; 17.00, con. (Sun.); 19.30, lec.;
20.00, con. or opera, weather, news, dance
(irr.).

Leipzig, 452 m. (3 kw.). Relayed by
Dresden (294 in.). 08.30, sacred con. (Sun.);
11.00, educ. hour (Sun.); i2.00, con. (daily);
12.55, Nauen time sig., news ; 16.30, con.,
children (Wed.); 20.15, con. or opera, weather,
news, cabaret or dance (not daily).

Own con., 20.00

(500 w.).
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Munich, 485 in. (3 kw.). Relayed by
Nuremberg (340 m.). 11.30, lec., con. (Sun.);
14.00, time sig., news, weather ; 16.00, orch.
(Sun.) 16.30, con. (weekdays); 18.30, con.
(weekdays); 19.15, lec. ; 19.30, con. (Sun.).

Munster, 410 m. (1 kw.). Relayed by Elber-
feld (259 in.), Dortmund (283 m.). 11.45, radio
talk, Divine service ; 12.00, news (Sun.) ; 12.30,
news (weekdays) ; 12.55, Nauen time sig.;
15.3o, news, time sig. ; 16.00, con. ; 17.00,
children (Sat.); 19.40, news, weather, time
sig., lec., con.

Norddeich (KAV), z,800 m. 24.00 and 04.0o,
weather and news.

Stuttgart, 446 m, (it% kw.). 11.30, con.
(Sun.) ; 16.30, con. (weekdays); 17.00, con.
(Sun.); 18.30, time sig., news, lec. con.
(daily); 21.15, time sig., late con. or cabaret.

HOLLAND.
Amsterdam (PCFF), 2,125 tn. (, I:w.).

Daily : 06.35-15.30 (exc. Mon. and Sat., when.
12.3o -13.3o), news, Stock Ex.

Hilversum (HDO), 1,060 M. (5 kw.). 09.00,
sacred service (Sun.) ; 19.10, con. ; 21.00, news,
etc.

ITALY.
Rome (IRO), 425 in. (3 kw.). 10.30, sacred

con. ; 13.15, official communique ; 17.00, chil-
dren; 17.30, relay of orch. from Hotel di
Russia ; 17.55, news, Stock Ex., jazz band;
20.3o, news, weather, con. ; 22.15, late news.

Milan, 320 in. (2 kw.). 20.00-23.0o, COO.,
jazz band.

NORWAY.
Oslo, 382 M. (1.2 kW.). 1I.00, Divine service

(Sun.), Stock Ex. (weekdays) ; 19.15, news,
time, lec., con. ; 22.00, time, weather, news,
dance relayed from Hotel Bristol, Oslo (22.30-
(24.00, Sun., Wed., Sat.).

Bergen, 358 m.(1% kw.). 19.30, news, con.,
etc.

SPAIN.
*Madrid (EAJ6), 392 m. (1.% kw.). Daily:

con. (times vary daily). Closes at 24.0o on
Sun., Wed., Sat.

*Madrid (EAJ7), 373 tn. (4% kw.). 17.30-
24.0o, con. (almost daily).

*Madrid (EAJ4), 340 m. (3 kw.). 16.00,
con.

*The Madrid stations are again working to
a rota, varying time of transmissions daily.

Barcelona (EAJI), 324 in. (1 kw.). 17.0o -
21.0o, news, lec., con. (Sun.); 18.00-23.00
(daily).

Barcelona (Radio Catalana) (EAJ13), 462 m.
(1 kW.). 19.00-23.00, con., weather, news.

Bilbao (EAJ9), 415 in. (1 kw.). 19.0o, news,
weather, con. Close down 22.0o.

Bilbao (Radio Vizcaya) (EAJtt), 418 in.
(2 kw.). 22.00-24.00, con. (daily).

Cadiz (EAJ3), 357 m. (55o w.). 19.00-21.0o,
con., news. Tests daily (exc. Sun.), 24.00.

Cartagena (EAJ15), 335 in. (1 kw.). 20.30-
22.0o, con. (daily).

Seville (EAJ5), 357 m. (I% kw.). 21.00, con.,
news, weather. Close down 23.0o.

Seville (EA 317), 300 In. 19.00-22.00, con.
(daily).

San Sebastian (EAJ8), 343 in. (500 w.).
17.00-19.00, 21.00-23.00 (daily).

Salamanca (EAJ22), 405 m. (1 kw.). 17.0o
and 21.00, con. (daily). Closes down 23.00.

Saragossa, about 325 m. Testing.

SWEDEN.
Stockholm (SASA), 430 tn. (1% kw.). ti.00,

sacred service (Sun.); 12.30, weather ; 14.0o,
con. (Sun.); 17.00, children (Sun.); 18.00,
sacred service; 19.00, lec. ; 21.15, news, con.,
weather. Dance (Sat., Sun.), 21.45.

SWITZERLAND.
Lausanne .(HB2), 85o m. (134 kw.) (temp.).

20.0o; lec., con. (daily).
Geneva (HBO, 76o m. (2 kw.). 20.15, con.

(daily).
in, (2 kw.). 10.30, organ music

(exc. Sat.) ; t6.00, 20.30, eon.
Basle. row m. (11 k.w.), con. daily. 20.30

[Owing to the demands upon our space a few of
the less important stations are not given in this
issue.]

4
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HEADPHONES
All 4,000 ohms.

N. & K. GENUINE. See mime in
mil on outside eases, new bight-
,eights, 11/8. Extra quality do.,
136. . . . DR. NESTER, moil,
proaehable value, adjustable, won-
lerful tone, 12/11.... DO. TELE-

FUNKEN (20/- model), limited
number at Hai. adjustable.
genuine. .. . ` BRUNET," stood
the test of years, need no (oosting.
11/9, 12/14 14/& 3 models.. . .

ERICSSON EV CONTINENTAL.
still a.. good as ever, exquisite tone
sample pair, 8/1.

BRITISH HEADPHONES
BROWN'S FEATHERWEIGHT,
20/-. BROWN'S A TYPE t Heed).
30/-. B.T.H., 20/, STERLING,
20/-, 22/8. WESTERN ELECTRIC,
20/-. All makes stocked.

SUNDRIES.
Newey 2 -way geared coil stand,
6/8. 4

dipoint

condenser. 17/6. 15/-.
" R.I.' New Type Aerial Tier,
39/6. Gambrel' Neutrovemia, 5/6.
Seamark Connode, 19/8. U.S. Super.
L.F., I8/6. V01,0.ter" D'I'k '6''
7/3. H.FiTransMrmers all wax,
lengths. Magnum. 7/-. Stradia
0/6. Bowyer -Lowe, 7/-, McMichael.
I0/- (A. 7, 12/8). Var. grid Leaks,
Bretwood, 3/-. Watmel, 2/8.

WITH

VERNIER

1/- each extra.
Post (id.

YS

LOW LOSS
SQUARE LAW

This variable Condenser is simple...yell. It cannot be
equalled in price or quality.

.0005, 4/11 .0003, 4/9

CALLERS COLUMN
Post Orders accepted
from same over 101 -
in value, 9d. post extra.

ACCUMULATORS. -2 v. 40, 7/11 ;

'2 c. 60, 9/6 ; 2 v. 80, um; 2 v,
100,14/6; 4 v. 40,13/11 ; 4 v. 60,
17/11; 4 v. 80, 28/8; 6 v. 60,
243/6 ; 6 v. 80.35/6. ALSO another
good make, 1/8 extra on each of
above.
Switch Spade Terminals for WT.,
L.T., etc., 1/6 pr. Spade tags, 6 a
Id. Spade screws, 2 for ltd. Red
or Black, 3d. pr. Ins. staples, 5 a
Id. Ormond screws and nuts, 2 a
Id. Switch arms and studs, 1/-.
Nickel. 1/4. Wander Plugs, 2d.,
3d., 4d. pr. Plug and socket, red
and black, ad. to 1/. pr. Twin
Flex, red and black, 11 yds., 1/6.
Miniature Silk, 6 yds., 6d. Ins.
hooks of egg insulators, 2 for std.
Aerial wire, 7/12, 100 ft., 1/11.
Extra heavy, weight, 2/3. Stranded
aerial, 100 feet (49 strands), 1/3.
Also " Wonder" aerial multiple
strands phosphor bronze, 110 fret,
2/11.
D.C.C. wire per 1 lb., reel 20 g.,
9d. ; 22 g.,10d. ; 24 g., 11d. ; 26 g.,
1/-; '28 g., 1/1. Tinned copper,
1/16 sq. Bus bar., 12 feet. 8d.

SPECIAL DISTRIBUTOR of

Ormond Products
SQUARE LAW LOW -LOSS, .0005,
9/8 ; .0003, 8/6 (1/6 each less no
vernier). FRICTION GEARED,
.0005, 15,-; .0003, 14/6: .00025,
13/8. STRAIGHT LINE FRE-
QUENCY FRICTION GEARED,
.0005, 20/- ; .00033, 19'6. FILA-
KENT RHEOSTATS DUAL. 2/6;
0 ohms or 30 ohms, 2/-. POTEN-
TIOMETER, 400 ohms, 2/8. L.P.
SHROUDED, latest model, 17/8.
CLUBS AND TRADE

$ SUPPLIED.

Anodes B.. 3/-, w., 3/8. Woodhalt
LE, 23/6. Valve Holder, 2(8.

Empire tape, 12 yds., 6d. Earth
Tubes, Copper, good value, 1/11.

SETS OF PARTS. Climax, 2/3, 5/-. Sets of 5 Coils
OS ell - known Circuits).

ST, HO, 84/, Twin -valve, Loot'
WONDERFUL VALUE IN

STRAIGHT LINE FREQUENCY

(Dickenson Patent), air spaced,
15/30/50/75/100, 1/9 set. Mounted
Coils, very efficient, an makes

Speaker, 8114. One -Valve Reflex.
41/, Efficient valve cet 30/,

A"-

lowest pikes.
'oncert De Luxe, 118/- Sin,

plicity 3, 82/, Less Box Pane: CONDENSERS EVEREADY 66 v., 12/8: 108 v.,
21/-. L.T.3 for D.E. Velvet), 7/6.

and valves. LATEST SIEMENS H.T. 60 Y., 12/6. Bel.
LISSEN Coils, .50x, 6/-; 60x, 6/4:
73x, 8/4; 250x, 9/9 for super MODEL NOW lessen's 60 v., 14/8. Vat iouS 1.5

D.E. Batteries, 1/8 to 2/6.
selective and neutrodyne circuits.
All Lissen parts stocked.

READY
EBONITE.-" Grade A," cut while
you wait, 3/16 at halfpenny per eq.

" ESSANCO " MOUNTED COILS. inch. f in. at three farthings.
-Made under Burndept Licence. scrap ebonite on sale.
Patent No. 168249. No. 25, 15,
50, each 2/-: Id, 2/8 ; 100, 3/- :

\
CRYSTAL DETECTORS (enclosed).

150, 3/-; 200, 250;300, each 9/-.
IGRANIC - PACENT. Potentio E

-II igh class, 9d., 1/-, 1/3, 1/6, 1/9,
MICROMETER. Nickel, 1/9. Per -

meter, 2/8; 6 or 10 ohms Res.,
2/6.

s io..m.ill, 2/8. Mic...Met., 4/6, All
is .11.know it snakes stocked. Crys-

LISSENOLA LOUD -SPEAKER With knob & dial, Post 6d. set. tab, SHAW'S GENUINE HERTZ -
UNIT. 13/8. .0005

- -
8/ 1 1 ITE m a scaled box with signature.

VARIABLE CONDENSERS.-Pola) .n003 8 RADIO MICRO. .06 Special. 6/11 ;
Standard, 10/8. Junior, 5/8 each. -

/3uPower, 8/11. 2 volt, 8/11. Various
Bowyer -Lowe Popular, 10/6. Igiii- This true Straight Line Frequency .06 valves, 4/11, 5/11. Power
sic, 24/, 21/-. (-341)umn's Low Condenser will amazingly improve valves D.E., 7/11, etc. 1 valve
Loss, 21/-, 20/-. Utility, 8/6.10/9. the selectivity of any set. Sturdily L.F. Amplifier in polished box,
Vernier 2/8 extra. Utility Low built. Electrically and mechanic- beautifully made, 18/11, 2 valve
Loam, stocked .0003 and .0005. ally right -meeting all requirements it::., 81/11. Handsome crystal sets,
J.B. (Jackson Bros.), Square LANs. Of loss loss design. Mount this real variiimeter tuning, 10/11. 12/11.
.001, 9/6; .0005. S/.; .0003, 7/-: Straight Line Frequency Condenser
with vernier, 4/- each extra. in your set NOW and experience (he
Geared, .0005. 15/-; .0003, 13/-: joy of quick, certain tuning. BARGAIN DEPT.
Low Loss, 10/6, 9/, WILL TAKE ANY SLOW Doge quantities of window -tolled

CONDENSERL-Dubilicr. mOTION DIAL. SUPREME and goods ii hien have been taken
.0001, 2, 3, 4, 5, each 2/6. .001. SELECTIVITY. in exchange Mr sale at ridicuious
2. 3, 4, 5, 6. each 3/-. Grid Leak.
2/8. Edison Bell, .001, .0001. 2.

prices. Bargains not cent by post.

3, 4, 5, 1 /- ; .002, 3, 4, 5, 6, 1/6. FOR THE.0003 and grid leak, 2/-. McMielno SETS OFFER in Oak, Ameri-
with clips, .0001 to .0005, 2/6 each ,
.0)11 to .000, 3/- each. Watmel.
n003 and grid leak, 8/6.

MILLION can Type, hinged lid, Cabinets,
with baseboard for 12 x 7 panel,
8 in. back to front, 9/6. Also

MARCONIPHONE.-Auto Series Portable Aerials, fix up anywhere,
I.2 x 9, 10/11 ; 16 x 8, 16/11,

' - ilk IIIC

ce' .
* .

Par. Verionieter, DV-. Sterna,
Non Yong V.H., 3/8. Velvet.'
Potentiometer, 9/, Ideal L.F.

e mper, with Ebonite Insulators
(100 ft. total), length 12 ft 3/11.
H.T. BATTERIES, 60 v., 5/11;

I- -:-.1.:: dom,

I its complete wan tollowMg

Transformers, 3O/-. (2-7-1, 4-1.
1-1, S.D. Ideal Junior L.F., 01/-.
Var. Res.40,01/0 oluns, 8/6 ; D.E.

100 v., 11/6. " Addeo" 60 v..
6/11 ; NO v./12/3. - AB " 60 v.,
8/3 ; 100 v.. 11/9.Choke up to 4,000 metres, 1016:

:Reding Baby L.S. 50/, Sterling
 B.L.V.

ROCESsOri3-
Long distance 2 - valve L.P. and

4.5 Flash Lamp Batteries, 6d. line,
I for 2 /6- " A B " 3 for 1/-  4 for

, . ' -
Condenser. .500.25, 21/-, .0008, Detector Receiver in handsome 1/3. Vano s, per dozen, 6/8, 3/9,

24/-; .001, 30/,
VALVES.-Cleartron C.08 or ('.15,

polished cabinet; includes set as
shown, 1 power, 1.06 D.E.-valves
tuning coils, H.T. 0v., L.T.

8/11i/4/3.

SUNDRIES. -Adhesive. Tape, 4d
12/8. Power 6v., C.25, 15/, COS-

3:Aerial Equipment, H.T. a, L T. 8 drills, 1/3. 5 Spanners, 13d.
mos S.P. 18 Red or Green, 12/6. Leada, 7 Fake f 4,000 Taps, 0, 2. 4, 6 B.A., 1/11. Screw -
New Blue Spot, 12/6. All Muller&
Ediswan, Osram, Marconi. Cossor

°h..,
thongs, or LOUD SPEAKERoiarra,,i Tas Paid,. driver'' 8d. Breast Drills, 0-1

chunk, 8/11. Screw Wander Plugs,
-.locked. Bright D.E. and Power. 3d. pair. Extra quality, 414. and
8/-, 14/-., 15/6. 16/6. HA 22/2 £4 - 1 0 _ 0 6d. pr. Valve windows nickel, 4d.
s4/5, 30/-, ii2. !Hilliard P.M. -1. and Bd. Basket coil holders, 1014..
21/6. Do. 1'.M.3, 16/6. 1 burnt-
out valve taken in part exchange
for any of above. Usnable velvet

Also new circuit speci-
1/-. 6 ft. phone cords, 1/-, la,
1AL Loud Speaker Cords, 1/6,
1/11; Empire Tape, 12 yds., ed.

exchanged, ally adapted for use in panel brackets, 6 in., 104. pr. . . .

L.F. TRANSFORMERS. Ferranti
A.F.3, 25/-; A.F.4, 17/8; Eureka

flats, etc. COILS. -Mounted inductance, 2.5,
1/-,; 35, 1/4; 50, 1/9; 73, 2/;

concert, hs/- ; 2nd Stage, 21/-; With indoor aerials, 100, 2/-; 150, 2/4: 200, 2/8; 250.
Baby..1st or 2nd, 15/-: Refiex,
15/ -.Form° shrouded, 10/8. Sue-
erns (Black), 21/-. Royal, 20/-

£5 - 1 0 - 0 2/10; 300, 3/2. MOUNTED AIR -
SPACED. -25, 1/2; 35, 1/4; 50,
1/8 75, 1/11; 100 2/- 150 2/6 '

tlnuond newest mode1,15/13. Wales'
Supra, 10/8. ' Croix 5-1, 3-1, 4/6.

Carr. and Packing, 5'- 310, 2/10; 250, 8/-; 100, 3/8; 400,
3/6.

DUAL VARIABLEMarconi "Ideal." all stages, SO/-
,,,ch. c.o.v., 15/... Pye, 22/8.
!ambrell 2 stages, 35/6. Ideal CONDENSERS FOR ALL
funior, 20/-.
ITEMS OF INTEREST. -Cosmos

ELSTREE SIX
. PETO SCOTT'S

Blue Spot, 12/8. Dimie Coils, 10/- ; 0005 - 1 2/1 1
Rase 2/2 (USI011 NA aVelellgt/IS). ALL PARTS SOLD. PARTS SOLO HERE
Igranic Pacent .0005,18/6. Igranie
Pacent .0001. 14/6 (mew S.L.F.

Amplifexname Aerial,'.N.141,10.
70 -.

0IN STOCK ALL
NEWEST MAKES

OF VALVES.
27 & 28a,LISLE ST  9
Leicester1 STOCK EVERYTHING YOU Sq., W.C.2.

REQUIRE - SPACE LIMITED -
OUT YOUR LISTS AND I 9-8 Pack of Daly's Theatre,MANE

WILL QUOTE YOU LOWEST Sat. 9-99-9 Nearest Tube, Leicester Square.
INCLUSIVE PRICES. Su n. 1 1 -1 'Phone: Gerrard 4637

entoteur W'S

1

CLEAR GLASS
INSPECTION
WINDOW

3
THE
SEAL
SAFE-
GUARD

2

WAFER
DISC

TWO NEW

VALVES
G.P 4 GENERAL PURPOSE AND
P.V. 4 POWER VALVES -
for use with 4 -volt accumulator

(or three dry cells).

The salient features of these ideal com-
panion DULL EMITTERS are, economy
Cf consumption -a longer lasting accumu-
lator charge and high efficiency -clearer,
Letter reception -with louder volume.
You can identify G.P.4 and P.V.4 by :
(1) The clear glass Inspection " Window."
(2) The Wafer Disc -a hallmark.
(3) The Seal -ensuring the valve being unused

after final test in the Ediswan laboratories.
SPECIFICATIONS

EDISWAN G.P. 4 EDISWAN P.V. 4
Volts, 3'5-4 Volts, 3'5-4
Amps., '15 Amps., '35
I late Voltage, 60-120 Plate Voltage, 60-120
Amplification Factor, 12 Amplification Factor, 6
Slope, '55 Ma/v Slope, '65 Ma/v
Imped'ee, 22,000 Ohms Impedance, 9,500 Ohms
G.P. 4.- General Pur- P. V. 4. -Ideal power
pose dull emitter. I.ow valve, companion to
current consumption. G.P.4. When used for
Long Life. Powerful Loud Speaker work :
amplification. Elimina- powerful, distortionless
Lion of objectionable amplification. No
microphonic effects. microphonic effects.

Price 16/G Price 2216
Obtain from your Dealer the Ediswo:

Folder.-" 2 Nero, Valves"

EDE SWAN
VA ILVIE S

Will improve any set
THE EDISON SWAN ELECTRIC CO. LTD

N.V. 2

Don't Forget to Say That You Saw it in " A.W."
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From Our Own Correspondent.
MR. DAY asked the Postmaster -General

whether, in view of the oscillation
annoyance experienced by wireless lis-
teners, he would consider action to pro-
hibit the use of reaction on the aerial ?

Viscount Wolmer, the Assistant Post-
master -General, said : " On the recom-
mendation of the Broadcasting Committee
of 1923 a condition was inserted in all wire-

nuzErawmir

OrTO b dr)
The name that
stands for all that

IS BEST
in Coils, Rheostats, H.T.
Batteries & Grid Leaks.
Ask your dealer by Brand Name.

ANODON LIMITED.
72-86 Oxford Street, London, W.1.

EASY PAYMENTS
LOUD SPEAKERS. Any make. Your selection, Amplion,
Brown, Sparta, Sterling, etc. Quarter deposit. Balance six

monthly payments.
Accumulators, Headphones and Parts similar terms. Send a
list of the parts you are requiring and we will forward you a

quotation on the hire purchase system.
H. W. HOLMES, 29 Foley Street, Great Portland
Street, W.1: Phone : Museum 1414

SUENTIFIC TESTS PROVE

OASIS
ACCUMULATOR ACID

to give the best efficiency. Principal wireless manu
facturers and power stations use it. Carria;,e paid
Specific Gravity Chart No. 53 free to any trade buyer

on request.
The GENERAL CHEMICAL & PHARMACEUTICAL CO., LTD.

WILLESDEN, LONDON; N.W.ro,

PICK ETTS CABINETS
For every Wireless Constructor. Send for Cabinet Designs

and Lists Free.
Pickett s, (A.M.) Cabinet Works, Bexleyheath.

First Consignment of the Wonderful I4 -inchCINCINNATI 001%1 -
Complete with bronze stand and support, frame and reed -
rod -12/6 post free, for first 1,000 orders. These speakers
only require any Brown reed phone screwed on to make
them complete, no tools or fitting required. Patents
pending. Secret cone -parchment. Full approval granted.
JOHN W. MILLER, 68, Farringdon St., E.C.4.
Radio Association Approved Repairer. Phone: Centra11950.

TRIOTRON VALVES
'2, 4,-; '06, 5 9 ; Power, 7/11.

MR '06, 4/9; Power, 6/9. DUTCH VALVES, 2/7
CROIX TRANSFORMERS (genuine), 4,1 -

HEADPHONES from 4;'9.
Post free. Write for Price List.

KENNETT'S WIRELESS STORES,
I, LIVERPOOL ROAD, PENTONVILLE, N.

56

less receiving licences that I reaction must
not be used to such an extent as to energise
any neighbouring aerial.' " He did not
think it would be in the general interest
to prohibit entirely the use of reaction,
which was of considerable advantage in
increasing the sensitiveness of wireless sets,
and only caused interference when im-
properly used. The authorities were
enforcing the regulation very strictly.

Mr. H. Morrison asked the Postmaster -
General whether he would arrange that
the British Broadcasting Co. should broad-
cast weather reports every morning during
the hay and corn harvest.

Viscount Wolmer said that weather
reports prepared by the Meteorological
Office were broadcast every morning at
10.3o from the high -power station at
Daventry, in addition to two reports every
evening from all broadcasting stations.

According to an answer given by Vis-
count Wolmer to Mr. Day, a wireless
receiving licence entitles the licensee to
use more than one set of apparatus on
premises wholly in his occupation. A
separate licence, however, is necessary for
apparatus in each tenement or flat in
separate occupation.

CHIEF EVENTS OF THE
WEEK

London

Birmingham
Bournemouth

Cardiff
Glasgow
Manchester
Newcastle

London
Aberdeen
Bournemouth
Cardiff
Leeds -Bradford
Newcastle

London
Aberdeen
Birmingham
Cardiff
Glasgow
Leeds -Bradford
Manchester

London

Daventry
Aberdeen
Bournemouth
Edinburgh
Glasgow
Manchester

Newcastle
Stoke-on-Trent
Swansea

London
Leeds -Bradford

London
Birmingham
Bournemouth
Belfast
Glasgow
Manchester

London
Aberdeen
Cardiff
Glasgow
Manchester
Newcastle

SUNDAY, JULY 11
The Band of H.M. 1st Bn. The King's Own

Yorkshire Light Infantry.
Requested Classics.
Concertos and Instrumental and Vocal

Feature.
Famous Singers in Famous Arias.
All -British Programme.
The Irwell Bank Prize Band.
Orchestral Concert.

MONDAY
Humour in Music and Verse.
Ballad and Instrumental Programme.
The Municipal Military Band.
Gems from Italian Opera.
Leeds Tercentenary Celebrations.
Trifles.

TUESDAY
The Geoffrey Goodhart Sextet.
Old Favourites in Music and Song.
Operatic Programme.
Cap and Bells.
Light Chamber Concert.
1 Pagliacci.
Revusical Moments.

WEDNESDAY
Concert on behalf of the National Asso-

ciation of Local Government Officer,.
Daventry Calling France.
Scottish Dance Music.
An Evening at Weymouth.
Chatelard, a one act Play.
Italian Opera.
Special Concert relayed from the Pavilion,

Buxton.
A French Night.
A Programme of Miniatures.
The Man Valley Silver Band

THURSDAY
Milestones.
Tercentenary Concert.

FRIDAY
Variety Programme.
Mirth and Melody.
Choral Works and Orchestral Ballads.
A Trip to the Isle of Man.
The S.C.W.S. Prize Brass Band.
Schubert and Schumann Programme.

SATURDAY
Brighton Competitive Musical Festival.
Scottish Programme.
A Red Indian Night's Entertainment.
Glasgow Fair.
Mirth and Melody.
A Favourite Concert.
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ADVERTISEMENT INSTRUCTIONS for "Amateur
Wireless " are accepted up to first post on Thurs.
day morning for following week's issue, providing
space is available.

PREPAID ADVERTISEMENTS.

Advertisements under this head are charged
FOURPENCE PER WORD, minimum charge
FOUR SHILLINGS.

DEPOSIT SYSTEM.
As the Publishers cannot accept responsibility

for the bona fides of Advertisers in this publication
they have introduced a system of deposit which
it is recommended should be adoptfed by readers
when dealing with persons with Whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub.
lishers the amount of the purchase money of the
article advertised. This will be acknowledged to
both the Depositor and the Vendor, whose names
and addresses must necessarily be given. The
Deposit is retained until advice is received of the
completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In
addition to the amount of the DeFoSit, a Fee of
6(1. for sums of £1 and under, and is. for amounts
in excess of Li, to cover postage, etc., most be
remitted at the same time. In cases of persons
not resident within the United Kingdom, double
fees are charged.

The amount of the Deposit and Fee must be
remitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

" AMATEUR WIRELESS,"
ADVERTISEMENT DEPARTMENT,

LA BELLE SAUVAGE, LONDON, ECA.

WIRELESS.-Capable, trustworthy men with spare time who wish to
substantially increase income, required where we are not fully repre-
sented. Applicants must have practical knowledge of installation of
Set and Aerial, be a Householder or live with parents, and be able to
give references. State age and experience. - Address, Dept. 28,
General Radio Company, Limited, Radio House, Regent Street,
Loudon, W.I.

Build Your Own LOUDSPEAKER
WITH A LISSENOLA OR BROWN A
and our COMPONENTS. You can construct yourself a hand-
some CONE type, or PLEATED PAPER type LOUDSPEAKER
in half an hour for less than it would cost you for the ordinary
cheap horn type Loudspeaker. You will obtain VOLUME,
CLARITY, and unsurpassed tonal quality. Prices, particulars and
Diagrams for stamp. TRADE inquiries invited. Tell your Dealer.

Goodman's, 27, Farringdon St., E.C.4

p111.61111 INN 1_I1®1 HMI 1111111 SUSI MI

! The "ALLWOODORN " IT'S ALL WOOD!

No metal strips or dust 111
collecting ribs. Improve- m,
ment in tone, detail and
volume guaranteed. As I
illustration, makes a 27 /6
Amplion equal to a £5 

md.°,
ance and brings up to
date

improves appear-'
ea.

Send for list of ether.'
models.
Manufacturer and 111

Patentee-
H, MADDISON;
2a, RONALDS RD., 
Holloway Road, Near

 How,: 9 till 6.30. Sat.:3 o'clock. Highbury Station, N.5

alsomil um.1!1111®1 sem I

,......WET H.T. BATTERIES
British made miniature square Leclanche Glass Jars, 26 xlixli.
for wet H.T. Unita. Waxed, 1/3 doz., plain, 1/. doz. Carriage and
packing extra, 'Phones and Loud Speakers reconditioned, 4/6 & 5/ -
The H.R.P. Co., 46, St. Mary's Road, LEYTON, EN.

What about these ?
"BARGAINS"

CRYSTAL AND VALVE SETS
Crystal Sets with HR Phone 15/- and 25/.
1 -valve Set and Crystal, enclosed Cabinet,

and Valve .. . 31)-
2 -valve Set, enclosed Cabinet, and Valves .. 501.
3 -valve Set, enclosed Cabinet, and Valves .. 80/.
5 -valve Set, enclosed Cabinet, and Valves .. £5
Valveless Brown Amplifier for Crystal Sets,

demonstrated on Loud -speakers here .. 50/-
2 -valve Amplifier, in mahogany case ..
3 -valve Amplifier, M.111
7 -valve R.A.F. Amplifier .. £5 10s.

LOUD -SPEAKERS
T.M.C. "Junior," 4,000 ohms .. 14/,
Western Electric, any res. ..

There are a thousand bargains to choose from in out Loki!
Catalogue. A copy sent you Post Free for 4d. stonps.

ELECTRADIX RADIOS, 218, Upper Thames Si ESA.

Yarn Ad.

Ornatettr
COUPON

Available until Saturday,
July 17th, 1926
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P LAYERSMED/VA/NAVY CUT CIGARETTES WITH OR WITHOUT CORK TIPS

PLAYERS FOR ENGLAND
Supreme

in 11 Tests
50joiv.2?
100Arlif

FULL SIZE OLD VIRGINIA TOBACCO
Issued by The Imperial Tobacco Co. (of Great Britain and Ireland), Ltd.

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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All Valves

JULY 10, 1926

have constructional features
but only P.M. Valves have the

P.M. Filament---

Which valve con-
struction gives you
the most for youy

money

For 4 -volt accumulator or
3 dry cells

THE P.M.3. (General Purpotle)
0.1 amp. :16/6

THEP.M.4(Power) 01 amp. 22/6

For 6 -volt accumulator or
4 dry calls

THE P.M.5 (General PurpOse)
' amp. 22/6

THE P.M.6 (Power) 01 amp. 22/6

For 2 -volt accumulator
THE P.M.1 (General Purpose)

0.1 amp. 15/6
'THE P.M.2 (Powor)015 amp. 18/6

-- These Pt iers ilu n,.1 apply
in the Irish l'ir'e nate.

Oldo7ype
Cylindrical
Construction

Ordinary
Loop

-----Construction

L.

Look at the length, thickness and design of the
Mullard P.M. Filament and you will appreciate why
those who understand valves place its results 33%
higher than any other on the market.
This wonderful P.M. Filament

Is supported by 5 strong but resilient hooks.
Cannot be broken except by the very roughest

handling.
Has up to 51 times greater emission surface.
Requires only one -tenth ampere.
Ha,' the abundant flow of electrons entirely

controlled.
Remains ductile even after 1,000 hours life.
Wastes no heat by glowing.
Is free from microphonic noises.
Gives majestic volume.

ASK YOUR RADIO DEALER FOR THE
VALVES WITH THE P.M. FILAMENT

ullard
THE MAStER.-VALVE

ADVT. THE MULLARD WIRELESS CERVICE CO., LTD., BALHAM, LONDON, S.W.12

rnated and Published in England by CAaSW. & COMMIT. LIMITED. LUDere'jlik, Londop E.C.4. kolc Agent for boutti Ainca. t_Lsis.t.
AGENCY LIMITED, Sattfray, July.10, 1.426
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A DUAL -STATION CRYSTAL SET
THE BIG COMPETITION CLOSES NEXT TUESDAY (See p. 76)

Vol. IX. No. 214 111P1).NY, )(AIX 17, 192' Price 3d

PRINCI PAL
CONTENTS
MODERNISING AN OLD

SET

A LOW -POWER C.W.
TRANSMITTER

A SIMPLE GRAVITY COIL
HOLDER

A NOVEL SYSTEM OF SET
CONSTRUCTION

REGIONAL BROAD-
CASTING

TAKE YOUR' WIRELESS
WITH YOU !

AN "ALL -EUROPE" LOUD-
SPEAKER SET

ON YOUR WAVELENGTH

A GREAT INTER-
NATIONAL SET COM-
PETITION

FREE REPLIES TO
READERS' QUERIES

WELL ILLUSTRATED
Registered at G.P.O. as a Newspaper.

WIRELESS AT THE R.A.F. AIR PAGEANT.
The picture shows a battery of loud -speakers by means of which spectators
wire able to hear the telephony from the aeroplanes and ground stations.
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THE LATEST INVENTION Aer:
The New Magnetic

MICROPHONE BAR AMPLIFIER
An efficient NON - VALVE NOTE AMPLIFIER
which yields Three- to Ten -fold Amplification from
the 'Phone Terminals of any Crystal or Valve Sct,

PRICE:
COMPLETE

No
Transformer

required.

38'.
Ko Accumulators Required. No H.T. Batteries
Six pairs of Wireless Headphones, or any 2,000 -ohms Loud
Speaker may be operated from a single 3 -volt Dry Battery.

LOW CURRENT CONSUMPTION
The Magnetic Microphone Bar Amplifier uses less than
d of an ampere, one 3 -volt dry cell, at a cost of 3/-, lasting

upwards of 300 working hours.
No Diaphragms. No Distortion. No Fragile Parts.
Nothing to get out of order. No microphonic noises.
Unafftcted by vibration. Compact and easily pot table.

ANYONE CAN ADJUST IT!
Amplified Speech and Music as clear as from a good Valve

Set. A Loon to persons of impaired hearing.
Send name and address on P.C. for free copy

of our 44 -page Radio Catalogue.

10 FITZROY SQUARE*
LOINDON.W.1.

Simple, accurate,
and easily adjusted

Moving block
cannot fall

vo.   N. ts ,Na
fon the co%

cat teg,e.0".M,0
e'G0 06

9.t'19 k°4
`P'NvOt eta

SN)e

.470"

Don't experiment! Get a "Lotus" and be
certain of better results.
The vernier movetnent.comprises three sets of
enclosed precision machine 'cut gears and
reduces the speed of the moving coil block by
eight times.
The moving block moves in the same direction
as the knob, which prevents confusion. It
also' becomes absolutely rigid in any position,
holding the 'heaviest coil securely. No screws
required to tighten it.

lorriurs
VERNIER

COIL HOLDERS
From all Radio Dealers

Two Types :
For outside panel mounting:

Two-way
1 6

.. 7/-
Three-way 0/

For inside baseboard mount-
ing, with:6 iu. handle:

Two-way .. 8/ -
Three -way I 2 /6

Garnett, Whiteley
& Co., Ltd.,

Lotus Works, Broad -
green Rd., Liverpool
Makers of the new improved
" LOTUS" VALVE-11OLDER.

BETTER COILS

IGRANIC TRIPLE
HONEYCOMB COILS
Igranic Honeycomb Coils are now
wound in . three sections, each
separated by a small air space.
All the advantages of the original
Honeycomb formation are retained,
but the new method of winding results
in a much lower self -capacity and
H.F. resistance. The tuning range -of
each coil is greater so that a better
overlap of wavelengths is obtained
and fewer coils are required to cover
a given range.
Improved methods of manufacture
have made possible greatly reduced
prices-the -smaller sizes (25 to '50
inclusive) are now ONLY 2/9 EACH.

For the Utmost
Efficiency-Use
Igranic Coils

LOWER PRICES

IGRANIC TRIPLE HONEYCOMB COIL
Dc Forest Pat. No. 141344.

Other Patents Pending.

SEND FOR LIST No. D 19

149, Queen Victoria Street, London.

Works : BEDFORD.
Mention of " Amateur Wireless" to Advertisers will Ensure Prompt Attention

DOWN TO
10 METRES

The Igranic Short Wave coils
have a tuning range of approx-
imately 10 to 100 metres. They
are 'wound with heavy gauge bare
wire, rigidly supported in an ingenious
manner which preserves the accuracy
of spacing with the minimum of
material. .Igranic Short Wave 'Coils
have vets low self -capacity and low
H.F. resistance, enabling oscillation to
he obtained easily.

Four Sizes :-
-2 turns
4 turns
6 turns
9 turns

... 2/6

... 2/7

... 2/8
... 2/9

10/- the set of 4.
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MODERNISING AN OLD SET
THE enormous progress made during

the last few years in the design of
wireless components and receivers was
brought home to me very vividly a short
time ago when a friend sought my assist-
ance in bringing his early broadcast
receiver up to date.
A brief description
of what was done
may well be of
interest to owners of
out - of - date sets,
especially as the
renovation was car-
ried out with the
minimum of expense.

The set was a four -
valve affair pur-
chased early in 1923, and as all the com-
ponents were the beSt then obtainable it
was desired to "scrap " as few as possible
of these, but rather to alter and adapt
them wherever possible.

The components were all mounted on a
massive ebonite panel, which formed the
top of a mahogany box. The circuit was
a straight H.F. detector and two trans -

Fig. 2.-Diagram showing Alteration to
Condenser Plates.

It was on lifting the panel from the
cabinet that the recent progress of design
was apparent. All the connecting wires
were heavily covered with lengths of insu-
lating tubing, and as the leads had been
run parallel and close together wher-

ever possible (prob-
ably with a view to
neatness), the
capacity effects must
have been very con-
siderable. The L.F.
transformers made
one smile - tiny
things with small
cores, the word "dis-
tortion " might have
been written in large

letters across each of them.
The circuit originally employed is shown

in Fig. 1. All the coils were wound on
ebonite formers with very thin wire, the
aerial and anode coils being tapped, while
the reaction coil was wound on a rotor
placed within the anode coil former. The
tuning range was supposed to be from
about 180 to 4,000 metres.

Fig. 1.-The Original Circuit of the Receiver.

former -coupled L.Fs. without switches. In
its external appearance the set did not
look out of the way, only the four sets of
valve legs, the four filament resistances,
two variable condensers, ten terminals,
two tapping switcheS and the reaction
knob being visible.

The capacity of the original grid con-
denser was very small and the grid leak
had a resistance of 5 megohms. The aerial
tuning condenser had a maximum capacity
of .001 microfarad and the anode con-
denser of .0005 microfarad. The filament
resistances were, of 7 ohms each, and the
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set had been used with four bright,valves
working off a 6 -volt accumulator.

A start was made by re -designing the
circuit. As the receiver was required for
general loud -speaker work, it was decided
to retain the original H.F., detector and
two L.F. arrangement, but to introduce
all the refinements which are nowadays
deemed to be essential for the efficient
operatibn of a receiver of this type.

Three new H.T. positive terminals were
fitted on the panel so that separate H.T.
voltages could be applied to each of the
valves, while three more terminals were
provided so that an independently variable

;0003

58

able condensers. As these were really
well -made instruments, it was decided not
to replace these by modern low -loss,
square -law, slow-motion condensers, but to
see what could be done to bring the old
condensers into line with modern ideas.

One end -plate was removed from each
and the moving spindle and vanes taken
out. The vanes were then removed from
the spindles and cut roughly to " square -
law shape with a pair of tinsmith's
shears. Fig. 2 shows the portion that was
cut off each.

After, treatment in, this way a number of
the vanes were clamped up together in a

I
.0003

2MEG

Fig. 3.-Circuit Diagram

grid -bias voltage could be applied to each
of the L.F. amplifying valves.

The three coils were removed from the
set, as their H.F. resistance must have
been terrific. Instead, a single fixed coil
holder was mounted on the panel and
wired in place of the aerial tuning coil,
while a two-way coil holder with geared
movement was provided to couple the
anode and reaction coils.  The two sets of
contact studs and their respective switch
arms were left in situ in order to avoid
leaving any blank holes to spoil the
appearance of the panel.

Condenser Modifications
Attention was next paid to the two vari-

obi

of

of the Improved' Receiver.

-0
0

}H.T.

vice and the cut edges trimmed up with a
file. The fact that the area of these plates
had been reduced would, of course, have
reduced the capacity of the condensers in
any case, but this was of no importance,
as it is now accepted that the capacity of
an aerial condenser should not exceed
.0005 microfarad, while .0003 microfarad is
the best size for anode tuning. In view
of this, only about three-quarters of the
original numbers of moving vanes were
used when reassembling the condensers.

The original grid condenser and its 3-
megohm leak were replaced by others of
.0003 microfarad and 2 megohms respec-
tively. Not a little thought was given to,
the question of the L.F. transformers. As

JULY 17, 1926

such;, they were, of courseiAuite hopeless,
and, after pondering a little over the
possibility of using them as chokes, it was
finally decided to scrap them altogether
and substitute modern instruments of first-
class manufacture. This involved con-
siderable expense, but the wonderful
results obtained later amply justified it.
Different Valves

The filament rheostat raised another
question. It was desired to use dull -
emitter valves, but as the .o6 type were
specially favoured, it looked as if the rheo-
stats would have to be scrapped and others
having a much higher resistance fitted in
their place. As, however, they were well
made and in excellent condition, it seemed
a great pity to do this, and finally a com-
promise was effected. The original rheo-
stats were retained, and the three cells of
the accumulator were wired in parallel,
which reduced its voltage to 2 but at the
same time tripled its capacity. It was
then possible to use four valves of the 1.8 -
to 2 -volt type, the last one being a power
valve.

The re -wiring was carried out with care,
using square -section wire of No. 16 gauge,
all the leads being kept as short as
possible consistent with effective spacing.
All joints were well soldered instead of
being clamped under terminal nuts. The
circuit used finally is shown diagrammati-
cally in Fig. 3, -.and it is interesting to
compare this with the circuit given in
Fig. r.

When the renovated receiver was put 'on
test my friend was highly enthusiastic.
Stations he had never heard were tuned in
with ease owing to the great reduction in
the H.F. losses of the aerial and anode
tuning circuits, while the new transformers
gave great amplification with a remark-
able fidelity of reproduction. The reduc-
tion in the capacities of the two variable
condensers made the tuning very selective,
while the approximate square -law shape of
the plates made picking up and separating
stations delightfully simple.

J. WOODALL.

BULGARIA AND
WIRELESS

UP
to the present no broadcasting ser-

vice has been established in Bulgaria,
but a concession has been recently granted
to a German private company for the erec-
tion of a transmitter at Sofia. In 1914 the
Bulgarian Government induced the Ger-
mans to construct a wireless station, which
was later solely used for military purposes
during the war, and taken over at the end
of hostilities by the State Posts and Tele-
graphs Department. This obsolete trans-
mitter is still handling the telegraphy
traffic between Bulgaria and Western
Europe, but in view of its lack of efficiency
most of the messages have to be relayed
via Vienna. A proposal is now being
made to, install small transmitters in
various parts of the country, and it is more

than likely that the concession will be
given to a well-known German company.

In order to arouse public interest in
broadcast transmissions, experiments were
recently made in the relay of foreign pro-
grammes, which were brought within reach
of listeners by the public-address system.
The present scheme would include the
erection of a transmitting station at Sofia,
which would first deal with the official
services, following which (between 6 p.m.
and midnight) it could be placed at the
disposal of a "Private programme company
for the broadcast of wireless entertain-
ments. GRIDDA.

The Czecho-Slovakian Ministry of Rail-
ways has installed loud -speakers in the.
Wilson railway station at Prague in order
to inform passengers of the arrival and
departure of trains.

RECEPTION IN MOTOR-
CARS

IF a receiving set be used in a motor -cat
whilst the engine is running, interfer-

ence is experienced through the magneto
and ignition system as a whole causing a
rapid series of clicks in the telephones.
This is due to the sudden voltage rise in
ignition leads shock -exciting the receiver
oscillatory circuits. The disturbances can
be noticed in all kinds of receivers, even
down to wavelengths of a few metres. The
most effective way of avoiding this trouble
is to shield carefully the car ignition leads.
This is best done by wrapping copper
gauze or braiding around the entire length
of the ignition leads and connecting the
braiding to the engine. T. A.

Ask " A.W." for List of Technical Books
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A DUAL -STATION CRYSTAL SET

THE system of loading a crystal set in
order to receive the Daventry long -

wave station is all right in its way, but
one cannot, however, feel that a set work-
ing by that method is a "good job."
Here is shown a simple method of mak-
ing a crystal set or converting an existing
one, so that separate and suitable coils are
used for Daventry and the short=wave
stations.

Either of the desired coils is brought
into use simply by the movement of a
single -pole double -throw switch. In the
set shown the switch is a Lissen "push-
pull." The aerial, fixed vanes of the tun-
ing condenser, and the crystal side of the
detector are permanently connected to the

41110

4.0

Fig. 2.-The Wiring Diagram.

central part of the switch. One end of
each of the coils is connected to the earth
terminal, to nhich also the moving vanes
of the condenser and one side of the tele-
phones are connected. The other end of
each coil is connected to the respective
outside contacts of the switch. Thus one
coil or the other is "picked up " accord-
ing to the position in which the double -
throw switch is placed.

Circuit Arrangements
Fig. r shows the circuit arrangement in

the conventional manner, and Fig. 2 the
wiring diagram. The two photographs
indicate the appearance of the completed
set. The lay -out of the panel is shown by
Fig. 3. The Daventry coil is made to lie
at the bottom of the cabinet and the short-
wave coil is at right angles to it, being
supported at the side of the cabinet.

Photograph of Complet3 Receiver.

\V

200
50

50

Fig. 1.-The Circuit Diagram.

View of Back of Panel showing Coils.

,ti tadc§=lit-zqpitafficgioriolgtpLgitiTiffiEn7rniTitil

With a suitable arrangenient of the num-'
ber of turns on the respective coils it can
be arranged that both the local short-wave
station and Daventry tune in at the same
position on the dial of the condenser. If
this is done, a movement of the switch con-
tact brings in one station or the other with-
out the necessity of having to re -tune.

Balanc:ng the Coils
In order to "balance" the coils in this

manner it will be necessary to remove
turns from the coil that shows the lesser
amount of capacity in circuit. As the
turns are removed and the inductance of
the coil drops, so it will be necessary to
apply more capacity to tune the station.

Fig. 3.-Layout of Panel.

The adjustment is thus made purely by
trial and error. D. G. 0. H.

It is proposed to amalgamate the exist-
ing wireless -telephony transmitters in
J apan under the title of The Japan Broad-
casting Corporation. The power of the
Tokio transmitter will be increased to
o kw., and other stations in the islands

will relay their programmes from that
city.

Business firms wishing to utilise the
broadcast publicity offered by the sixteen
stations belonging to the American Tele-
phone and Telegraph Company, may do so
at the rate of 2,70o dollars per hour: The
cost of such an advertisement varies
according to the cities from which it is
sent out.
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BEFORE setting out to -

build a transmitter, it is
necessary to know something
of the various, circuits used.
To those about to start
activities in the transmitting
field, the various circuits must
at first be extremely confusing
and somewhat misleading.
First, let us look into the
names of the circuits for valve
transmitters. There is the
Hartley, the Colpitts, Meissner, reversed
feed -back, tuned -output and tuned -input,
Reinartz and master or drive -oscillator.

The Hartley, Colpitts and Meissner are
circuits which take the name of their
designer, while the reversed feed -back is
just an ordinary reaction circuit such as is
used in a regenerative receiver. The
Reinartz is a special circuit for certain
purposes and does not concern us at this
early stage, while the master oscillator is
the best circuit to use for transmission,
but unfortunately too tricky to operate and
somewhat expensive for the beginner.,

Look at the reversed feed -back circuit in
Fig. i. There is a coil across the anode
and filament and another coil across the
grid and filament, both coils being coupled
to each other. Due to the magnetic coup-
ling between the two coils, the valve oscil-
lates and so produce's continuous waves.
Now look at the Hartley circuit, in Fig. IA.
Here we have the same thing as the
reversed feed -back but with one coil
instead of two. The arrangement may
appear confusing at first sight to the
beginner, but the easiest way to regard
it is to look at the single coil as though
it were two coils. We see then that the
filament is taken to the middle of the
coil, and from this that the top half of
the coil is the anode -filament coil as in
Fig i, while the bottom half is the grid -
filament coil. Thus we have two coils
directly, as well as inductively, coupled.

The Transmitter Ready for Wiring.

The Colpitts circuit we will pass over
because it is likely to he a little confus-
ing, and despite the wonderful results
some amateurs have obtained with it, it
possesses no particular advantage. The
Meissner system, previously mentioned, is a
circuit depending upon magnetic reaction,

) 0

HT _ L.7 +
9

Fig. 3.-Wiring Diagram of
Transmitter.

just as the reversed feed -back and. the
Hartley, only somewhat differently
arranged. It is easy to work but very
unstable, and is not recommended on this
account.

We have, so far, been considering
arrangements which depend upon mag-
netic reaction for the production of oscilla-

Fig. 1.-Reversed Feed -back Circuit. Fig. la: The Hartley Circuit.

tions, but we now come to two
circ uits that operate by
capacity reaction. We see
that Fig. 2 is very similar to
the reversed feed -back but that
the grid coil is tuned by a
condenser. The grid coil has
purposely been drawn on the
other side of the valve in
order to show that the circuit
does not oscillate due to mag-
netid coupling but capacity

coupling. When the grid circuit is in tune
with the anode circuit, even if the coils are
not coupled to each other, the circuit oscil-
lates because of the capacity between the
electrodes of the valve. In this circuit we
utilise the valve inter -electrode capacity as
a coupling condenser.

The tuned -output or anode circuit works
in exactly the same way as the tuned -input
or grid, and is shown in' Fig. 2A. Of the
two, the tuned -input is possibly the better,
and is certainly more widely in use.

We now come to the master or drive -
oscillator circuit. This is an excellent
circuit and is nearly always used in high -
power transmitters, but for the beginner
it is confusing and is best left alone for
the present.

We see from the foregoing that there
are two distinct types of oscillators : The
reversed feed -hack, Hartley and Meissner,
depending upon magnetic reaction, and the
tuned -input and tuned -output depending
upon capacity reaction. Again, these cir-
cuits all come under the heading of what
is called "self-excited oscillators," while
the master or drive circuit is known as an
"independently -driven oscillator."

And now to make our final choice for
the beginner's transmitter. Of all the cir-
cuits, the reversed feed -back is un-
doubtedly the best with which to make a
start in the transmitting field. It is
flexible, simple to work, and, what is more,

(Continued a: f Jot of pdze, 621

Fig. 2.-Tuned-input Circuit. Fig. 2a.- Tuned -output Circuit.
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The Grebe fights.r from which the transmissions were made by
Squadron -Leader Peck. Call sign " Mosquito One."

One of the many pylons us:d for Marconiphone
loud -speaking apparatus.

The Marconiphone Co.'s receiving station at Bentley Priory
Aerodrome.

WIRELESS
AT

THE R.A.F.
AIR

PAGEANT

SIX
INTERESTING

PHOTOGRAPHS

The main R.A.F. transmitting station which transmuted all
aeroplane orders.

Marconiphone short-wave aircraft receiver (left),
and two -stage line amplifier (right).

Amp:ifier control room with Marconiphone power and control
amplifiers.
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[2] A SIMPLE GRAVITY COIL HOLDER
-AND HOW TO MAKE IT

THERE are many reasons why the tun -
ing coils should be kept inside the

cabinet, the chief being that they are
immune from dust and damp ; but what-
ever the reason may be, it
is usually imperative to
allot the minimum of
panel space to this fit-
ment. When the necessity
arises it is almost always
possible to evolve a design
to fulfil the given con-
ditions.

When mounting the
coils behind the panel it is
desirable to arrange the
planes of the coils at right -
angles to the panel, make
one fixed, and then mount
the other so that it moves
in a parallel plane.

Natural Motion
As regards operating the

moving coil, a very simple
construction can be employed if we
call in the assistance of gravity to
move the coil in one direction. Such
an arrangement is shown in the illus-
tration. The main support consists of a

bracket A cut out and bent to the shape
shown in detail. It must be made from
stout brass sheet about A in. thick, so
that the coils when mounted will be per -

platform similar to that of A, the down-
ward projecting portion containing a hole
for an axis screw, which also passes
through a corresponding hole in the

bracket A.

POSITION OPATi, ANI,
HIGHEST POSITION OP

REACTION COIL..

PERSPECTIVE VIEW or A

.,..-'''

i \ - \ 2 SA ROD /
\LOWEST POSITION Z BANOT SWEATED,

. 0, REACTION COIL
TO ENO OP BUSH.

A71 REACTION

CONDENSER BOON

. SIDE tr,CP1 SHOWING

REACTION COIL MOVEMENT

PEESPECTIVE VIEW OF

s.4. HA

VIEW SHOWINE, PLA"'
ON AXIS SCREW.

Los

PLAN VIEW.
Constructional Details of Gravity Coil Holder.

NUTS.

PANEL

fectly rigid. The fixed coil is held on
platform C by one screw, which is screwed
upwards between the plug and socket of
the coil holder. The movable coil is first
attached to an angle bracket B having a

clamped
secures

Method of Operation
The moving coil is oper-

ated by the spherical end
of a 2 B.A. rod making
contact under the platform
of the angle bracket B. As
this rod is withdrawn, the
moving coil falls to the
lower position; when it is
screwed inwards the coil is
caused to rise. A con-
denser bush is used to
form a bearing for the
rod, and a 2 B.A. nut is
sweated on to the inner
end to accommodate the
thread so that the rod has
a long and substantial
bearing. The bracket A is

to the panel by the same nut that
the condenser bush. It is, of

course, essential that the coil pivot should
work freely in order that the coil can fall
easily by its own weight. H.

"A Low -POWER C.W. TRANSMITTER" (con-
tinued from page 6o)

it will always oscillate, which some of the
others will not do just when we want them
to. We do not want an inefficient trans-
mitter, of course, but with careful thought
and arrangement of components, a set
giving excellent results may be built up
using the simplest circuit and the best-the
reversed feed -back.

Never put the first transmitter in a box
or cabinet. It is far better to arrange a
board and place the various components
thereon than to box the whole set up. A
transmitter is not like a receiver, in that
all controls, except one tuning condenser
and a switch, for example, may be
eliminated. In fact, it is the very opposite,
and there should be easy access to every-
thing that is variable-condensers, induct-
ances, grid leaks, etc. Again, working a
set "bread -board " fashion, as the Ameri-
cans call it, teaches the beginner more
about transmitting in general, since he can
easily make a change of circuit at any
time should he so desire.

Components
Now the first consideration which

governs the kind of components to be used
in the set is the amount of power we pro-

pose to use. The P.M.G. grants licences
to amateurs allowing them to use to watts,
but very good results, over quite fair dis-
tances on short waves, may be achieved
with considerably less power. With
io watts input we really need components
designed especially for transmitting pur-
poses, but with the low -power sets there is
no reason why receiving components
should not be used.

On examining the reversed feed -back cir-
cuit, Fig. t, we see that we require the
following components : One variable con-
denser; two coils; one valve holder; one
fixed grid condenser; one H.T. by-pass
condenser; one grid leak; one key; one
H.T. battery; one accumulator; one coil
stand.

The various parts may be placed upon
the board and wired up according to
Fig. 3. The wavelength on which every
beginner should first try his hand is zoo
metres. The values of the components for
this wavelength may be varied to some
extent, but it is advisable to adhere to the
values given. The series aerial condenser
may have a capacity of .00i microfarad,
while the two coils may he of the standard
plug-in type, the aerial coil having 25
turns and the grid coil 3o turns or there-
abouts. The size of the grid coil is best

found by experiment if a number of small
coils are available. For instance, a 35 or
40 may be better than a 3o if a very large
aerial is in use. The grid condenser and
leak may have usual values, namely, .0003
microfarad and 3 megohms.

The valve should preferably be a DE:
with an H.T. voltage of 150 or there
ahouts. Smaller valves, such as those of
the R or R5v class may be used, but the
DE5 will be more satisfactory. Providing
the aerial is good, a range of quite fifty
miles under favourable conditions should
be obtained with the set described. The
photograph shows the outfit ready for
wiring. D. B.

Daventry, the high -power station, will
celebrate its first birthday on July 27 with
a special programme fitting to the OCC2a-
sion.

An American auctioneer recently sub-
mitted property through the medium of the
broadcasting microphone, and the public
were asked to make bids, which were trans-
mitted by post. The result is said to have
exceeded expectations, and the experiment
proved that there is a large public, unable
to attend ordinary auctions, but interested
in real estate for investment purposes, will-
ing to buy if facilities are offered.
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unlit d)istinetion
The remarkable clarity and
-delightfully natural Tone
of the World Famous
AMPLION Loud Speaker
when associated with
suitable Receiving Set
render wireless reproduction
comparable with the
original performance.

With an AMPLION, the
unseen speaker, vocalist, or
orchestra, as the case may
be, is brought right into the
Home and the advantages
of Radio Broadcast may
be enjoyed to the full.

18 AMPLION models are
available from 38/ -and are
obtainable from AMP -
L I 0 N STOCKISTS,
Radio Dealers or Stores.

Write for latest
Illustrated Lists.

Demonstrations gladly given
during business hours at the
AMPLION Showrooms :
25-26, Savile Row, London,

W.I.
79-82, High Street, Clapham,

S.W.4.
10, Whitworth Street West,

Manchester.
101, St. Vincent Street.

Glasgow.

Pig

ADJUSTABLE
G4^!B BEAR!Ncfa

LOW LOSS
SQUARE LAW

SLOW MOTION
THE " Cosmos " Condenser is a

slow motion condenser with
absolutely no back lash either when
new or after use. This desirable
feature is accomplished by the use of
a spring belt held in tension, which
permits coarse tuning with the large
knob, and a 10-1 slow motion with
the small knob.
Cone bearings allow for adjustment and the slow
motion bracket can be mounted for remote
coo trot as shown in the lower illustrations.

The Condenser for Fine Tuning.
fMETRO-VICK SUPPLIES, LTD.

(Proprietors: Metropolitan -Vickers o., Ltd.)

Metro -Vick House, 145 Charing
Cross Road, LONDON, W.C.2.

PRICES:
Slow Motion '00025 mfd.

Ordinary :8825 :112/4.
'0005 .7 13/.

lc

PIe

(?r
4t.1,%/4

At"

Announcement of Alfred Graham & Co. ( Exors. of E. A. Graham), Crofton Par, S.E.4.

You will Help Yourself and Help Us by Mentioning "A,W." to Advertisers

.7/
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A great improvement in Valve design
-Filament, Grid and Anode are now secured
at top and bottom in the new Cossor Point One

ONCE again Cossor has blazed
a trail in Valve design. First

in 1922 with an arched filament oper-
ating within an electron -retaining
hood -shape Anode system-first in
1924 with a triple -coated filament
producing a prolific electron stream
at a phenomenally low temperature -and
now first in 1926 with a constructional
system which automatically aligns and
secures the filament, grid and anode at the
top as well as at the bottom. The only
valve in which the elements are fixed in
three distinct positions.

The principle of Co -axial Mounting is not
new. In fact, it has been the ultimate goal
of every valve manufacturer since the in-
vention of the three -electrode valve.. But
for years the difficulties proved insurmount.
able until Cossor-by reason of the peculiar
advantages afforded by the hood -shaped
Anode-was able to perfect a method suffi-
ciently robust and accurate.

Co=axial Mounting en-
sures greater uniformity
The Cossor system of Concentric Mounting
possesses far reaching advantages. In the
first place, it ensures absolute uniformity
of characteristics for all valves made to a
certain specification. Experienced wireless
enthusiasts know that in the past-in spite
of the most critical manufacturing super-
vision-it has been difficult to prevent
variations between valves of the same class.
Two valves-identical to the eye-might
give varying performances owing to minute
differences in the spacings of the internal
elements. Even if complete uniformity
were possible in the factory, the wear and
tear of everyday use causes changes in the
relative positions of the filament, grid and

SS

Sectional view of the
elements in the new
Cossor Point One

In the above illustration a section of the
Anode is cut away in order to expose the
grid and the filament. Observe the seonite

 insulator which securely holds in position
the grid and the anode. To all intents and
purposes this insulator becomes an integral
part of these two elements-the slightest
individual movement of either of them is

it
eimpossible. Through the centre of

the insulator is passed the fine wire which
retains the filament in position. Thus-
come what may-even the hardest shock
cannot disturb the exact relative positions

of the filament, grid and anode.

The newCossor
Point One
Red Top: For H.F. use 15/6

(Consumption .1 amp.)
Plain Top : For Detector 15/6

(Consumption 1 amp.)
The New

Cossor Stentor Two
Green Top : For power use 18/6

(Consumption '15 amp.)
All operate at 18 volts.

r 1

anode. And thus alterations in the
working characteristics of a valve
become inevitable throughout its life.
In the new Cossor Point One,
Co. axial Mounting-backed by
the most accurate and sensitive
machinery and jigs it is possible

to devise-is a positive safeguard against
variation in performance, Valves made to
any specification must be identical and con-
stant throughout the whole period of use-
variation is impossible.
The supreme importance of this will be at
once obvious to users of Neutrodyne
Receivers employing two stages (or more)
of matched high frequency amplification.

Tests prove a great
increase in life.

A further tremendous advantage of this
new system of construction lies in its shock-
proof filament support. Whereas in many
valves the filament, being straight, is re-
tained under tension and is therefore sub-
jected to considerable mechanical strain, that
used in the new Cossor Point One is arched
and retained in position by a fine wire pass-
ing through a seonite insulator.
It is not kept under tension and the sole
object of the fine wire support is to hold the
filament in position and to permit the slight
elasticity necessary should the valve be
dropped or otherwise subjected to accidental
rough usage.
A series of tests-far more rigorous than
any conditions under which the Cossor
Point One would normally be used-has
proved the complete efficacy of this new
shockproof filament system. A concussion
which caused an immediate fracture cf the
filament in an ordinary valve was easily and
harmlessly absorbed by the filament in the
Cossor.Point One.

es
-The new Dull Emitters with the long -life amp. filament.

111.1.164
laved by A. C. Cossor Ltd., Higbbury Grove, London, N.5

To Ensure Speedy Delivery, Mention " A.W." to Advertisers

Gilbert Ad. 5397
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The Second " Double"

THE second simultaneous test in which
alternative programmes were trans-

mitted at the same time from 2 L 0 and
Marconi House was a great success in
every way. The first trial took place, if
you remember, late at night at the end of
the ordinary London programme. It is
well known that the amateur transmitter
never sleeps, but ordinary mortals who
merely hold receiving licences make quite
a lot of use of their beds, except, of course,
in winter at such times as American
stations are coming in well. Naturally,
then, numbers of those who live in the
London area could not take part in a test
held at such a late hour, much as they
would have liked to do so. The second
"double " took place in the early evening,
so that everyone was able_ to participate
and to obtain a foretaste of the delights
of being able to pick and choose from two
transmissions of much the same strength
and purity.

Better Results
There seems to have been a great all-

round improvement in the results obtained.
This is not surprising, for though the
first test came at rather short notice, tak-
ing many by surprise, the second allowed
them ample time to make a few necessary
adjustments in their sets. Quite a number
of people that I know could not get Mar-
coni House during the first double broad-
cast because their coils were not big
enough to allow them to tune up to 460
metres. By the time that the second
attempt was made suitable coils had been
provided and no difficulty was experienced.

I would like, by the way, to give one
tip to those who find during future tests
that they cannot separate the two trans-
missions owing to the fact that one or the
other of them seems to occupy an un-
conscionable amount of space on the, con-
denser scales. When this happens it is
not infrequently a result of what is known
as "direct pick up." This means quite
simply that the coils and the. wiring of the
set, especially the former, are acting as
collectors on their own account. The coils
are, in fact, behaving like miniature frame
aerials. It is well known that the frame
is strongly directional, and the same
applies to a coil when it is doing work
that does not belong to it by functioning
as a collector. Should you find that either
2 L 0 or Marconi House is coming in "all
over the place," try the effect of turning
your set bodily, moving it quite slowly and
noting carefully what happens. In many
cases it will be found that the offending
station is heard over a smaller arc of the
dials as movement is continued, and there

-.P.01.

00%,...06000%.01,004b..010

will probably be a portion in which tuning
is so much sharpened that it becomes
possible to separate the two transmissions.

One other tip; long leads are apt to
flatten tuning. This applies especially to
the indoor part of the aerial lead-in, the-
high- and low-tension leads and to those of
the loud -speaker. If you have yards of
aerial lead-in lying about on the table in
close proximity to the tuning coils it may
be very difficult to tune out a strong signal.
Moral, keep all the external wiring of the
set as short as you possibly can.

America at Midsummer!
Whilst moving my condenser dials idly

round on Sunday afternoon I had suddenly

ye

INTERNATIONAL SET

COMPETITION
Closing Date Extended
Readers have informed us that we are 1),

not allowing them sufficient time to cont. 0

plete their entries. We have no wish to g

appear unreasonable in the matter, and
so we have decided to extend the closing 0
date for completed entry forms until 6

Tuesday, July 20-a (Poo which must be 2
observed.
Who Pays Carriage ?
There appears to be some misunderstand-
ing as to who pays carriage. We have 6
pleasure in making quite clear that we I
shall pay return carriage on ALL sets.
whether from London or U.S.A.
So Now Go Ahead !
These two matters disposed of, we trust
every reader who has a really first-class
set of his own making will immediately 0
send us a postcard request for Entry g
Form and Rules. Lose no time !

.:...w.:12.0901i0iii.06,-UVANI.11=1)00-1110413:M.0,119.1.13.40.

SEE PAGE - - 76

the thrill of my young life. Clear and
strong came in speech with the accents of
the other side of the Herring Pond such
as had not been heard for months and
months. Leaping to the door, I yelled to
Mrs. Thermion. "Come and listen," I
cried; "I have got New York in broad
daylight at the height of summer." Mrs.
Thermion came fleet -Hooted and sat listen-
ing in mingled admiration and amazement
as the loud -speaker poured forth its
message. "Wonderful," she said. "And
so strong, too ; why, it's almost as good
as 2 L 0. Not so powerful, of course, and
the quality is not quite so good, but it's
marvellous, isn't it ? " Just then the talk
came to an end and a very English voice

said, "2 L 0 calling. We will conclude
our Independence Day programme with
the Star Spangled Banner." You have
seen those dying duck toys, haven't you ?
That was exactly what your Thermion
felt like. All this somehow reminds me
of the ribald story of the beginner who
switched on during a violent electrical
storm and thought that he was listening
to a peace conference at Geneva

The Great Competition
I am wondering how many amateurs are

at the present time feverishly engaged in
constructing super sets or in titivating
existing ones with a view to entering them
for the great competition organised by
AMATEUR WIRELESS. The competition is
the most original in the history of radio
journalism, and its results should he inter-
esting and far-reaching. I have seen a
good many sets made by amateurs in other
countries and few of them struck me as
anything like so good as the products of
our own skilled enthusiasts. Where we do
score in this country is in the large variety
and the excellent quality of the com-
ponents and small parts available.

If I may make so bold as to prophesy,
I would predict that in the competition the
British -made sets will show a greater
degree of individuality than those con-
structed in the States. The "kit " idea
has caught on so much over there that
the majority of_ borne -made U.S. sets are
built up from parts of one particular make,
exactly on the lines of standard designs.
Many 'of us prefer, if we do not design
our own sets, to vary other people's
designs a little to suit our own require-
ments; we make not a few of our small
parts, and it is comparatively rare to find
a home-made set constructed throughout
with the products of a single firm.

But the most interesting part of the com-
petition will be found in the practical tests
of the apparatus. It is generally held that
America is a little bit ahead of us as
regards high -frequency amplification-this
includes sensitiveness and selectivity
coupled with stability-whilst we have a
small superiority on the low -frequency
side. Will the test confirm these views ?
Whatever the results are, one thing is
certain-the competition will stimulate
interest in the construction of wireless
receiving sets, and it will lead to improve-
ments in design, for each country will
have a chance of seeing just what amateurs
in the other are doing.

From the Seaside
I am thoroughly enjoying the seaside

programmes that we are having just now,
and I make no doubt that most readers
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    On Your Wavelength ! (continued)   4 

are doing the same. Quite apart from the
excellence of the programmes,' it is refresh-
ing. on a hot evening to hear music and.
humour from the seaside and to imagine
yourself, as you so easily can,'' upon beach
or pier or promenade. These seaside even-
ings are in fact real little holidays in
themselves; that is why they are so
popular. It, must always be very difficult
for the programme people of the B.B.C.
to strike the happy mean between accept-
able novelties and mere stunts, and they
are remarkably successful on the whole in
doing so. Amongst stunt items, which I
do not think are very popular, I would
class such things as the broadcast from
the footplate of an expresS and the concert
given from an aeroplane. Things of this
kind are no doubt wonderful achievements,
but they fall rather into the same category
as feats like running up the descending
half of a moving staircase or crossing the
English Channel in a canoe. On the other
hand, novelties which give us good music
and genuine entertainment transmitted
from some place other than the studio are
always welcome.

Distinctly Interesting
The B.B.C.'s annual report, recently pub-

lished, makes interesting reading. Progress
has certainly been retarded by the regula-
tion which limited the income receivable
by the company for the year which ended
on March 31 to Z5oo,000. Had there been
more funds available experimental work
of a valuable kind could have been carried
out earlier with a view to ascertaining the
most satisfactory redistribution of stations
and wavelengths in this country. It seems
to me that the Post Office has not been too
generous, since, as more than two million
licences were issued in the period, the total
amount paid by listeners was over a
million pounds. If and when the B.B.C.
is replaced by a Government department,
shall we see broadcasting treated in a
more lavish manner ? Myself, I rather
doubt it, and that, amongst other reasons,
is why 'I am not very enthusiastic about
the change which will occur unless lis-
teners bestir themselves at the end of this
year.

The " Ham" Spirit
The exhibition will be with us in

September next, and we shall then all
have an opportunity of studying at first
hand progress which has been made by
manufacturers of wireless sets and com-
ponent parts during the past year. In the
same week will be held the first "ham"
convention at the Institute of Electrical
Engineers, and there will then be an
opportunity for British transmitters to dis-
play their enthusiasm and at the same
time have a perfect orgy of wireless lec-
tures and discussions. It was a happy
thought on the part of the powers that

he to arrange for this convention to take
place at the same time as the wireless
exhibition, for country members will have
an opportunity of attending both functions.
I already hear of amateurs who intend
coming great distances and of others who
are arranging for their annual vacation
to take place at this period. The conven-
tion will undoubtedly be a huge success,
and many members will have an oppor-
tunity of meeting in the flesh for the first
time those voices which they have often
heard over vast distances.

Looking Back
I have more than once during the past

few weeks heard old experimenters refer
to "those good old days when there was'
no broadcasting." Why it is that these
enthusiasts should allow their memories to
dwell with apparent fondness upon what
now seems a dark age of wireless, I am
at a loss to understand. Probably many
of my readers can recollect those days
when experiments had often to be con-
ducted under the most trying of conditions
owing to the fact that there were very few
signals on which to test.

In those days, too; the amateur tele-
phony transmitter was the star turn of the
evening's work; he was well sought after
by we who boasted but mediocre crystal
sets, and if we were lucky enough to live
within the vicinity of an amateur aerial
and he was one of the now despised tinned -
music fraternity, we, indeed, considered
ourselves fortunate ! For hours we sat
with the phones in place, twiddling, and
hoping that he had got a new record.

Then, again, consider the acquisition of
that first thermionic valve. What diffi-
culties we experienced ! But there, after
all, those were good old days, for we
always had something new to try. I think
that the main difference between then and
now is that if we want new sensations now
we have to search for them, whereas in
those days they lay at hand ready to use-
providing we could find the money to pur-
chase the necessary parts.

About Atmospherics
Those who are new -comers to wireless

probably will have experienced those
unpleasant sizzlings, crashes or clicks
which make themselves so prominent in
the phones. These are known as "strays,"
"atmospherics," "X's," or "statics."

The term " stray " is probably derived
from the fact that in the early days of
morse inkers mysterious dots and dashes
were recorded on the tape which were not
a part of the message sent by the transmit-
ter. The term "atmospherics" explains it-
self to a certain extent. It was a mark OT
record out of the atmosphere, as it were,
not sent by human agency. The term
"X's" also probably -emanates from the
mathematically -inclined individual who,

...011=111.11
knowing that he was receiving something
about which he knew nothing, promptly
termed them X-an unknown quantity !
The term "static " relates to that form
of energy which is stored up ; for instance,
static. electricity is stored in a condenser
after a pair of wires having a difference of
potential (voltage) have been placed across
the two terminals.

Uncertain Origins
Thus do we see that the` various terms

are more or less descriptive of this bugbear
of wireless. Statics are caused by electrical
discharges taking place somewhere on the
earth. That they often come from a con-
siderable distance is evidenced by the fact
that observations made on certain nights at
stations two hundred or more miles apart
show that, so far as it was possible to take
measurements, certain of them were of the
same strength. On other nights it has been
found that statics received at one station
were not apparent .a matter -of twenty miles
away, and those' that were measurable were
of considerably less strength. Another
peculiarity about statics is that just before
sunrise and sunset there is a distinct cessa-
tion of the usual steady stream. Statics
fade about fifteen minutes before sunrise
and likewise at sunset until they cease al-
together, but about ten minutes afterwards
they begin again and settle down for the
next twelve hours in a steady stream, only
being interrupted and increased to great
intensity by the passing of a local thunder-
storm.

A Wonderful Feat
All those whO went the other day to the

R.A.F. pageant at Hendon must have been
struck by the perfection to which wireless
communication between aeroplane and
aeroplane, as well as between pilots and
ground stations, has been brought. The
exhibition of manoeuvres controlled from
the ground by wireless telephony was
really remarkable. The loud -speakers in-
stalled in various parts of the field enabled
the spectators to hear clearly the orders
transmitted from the ground, as well as
those from the squadron leader in the air
to the aeroplanes under his command.
The programme warned us not to expect
too much, pointing out the enormous diffi-
culty. of broadcasting from a plane in
which the microphone is within 3 ft. of
the open exhaust of a 385-h.p. engine. Yet
with all these difficulties the transmission
was excellent, and provided yet another
feather for the cap of the wirelessengineer.

THERMION.

On October 23, 1926, at the Grand
Palais des Champs-Elysees, the third
wireless exhibition organised by the Syn-
dicat Professionnel des Industries Radio-
Electriques will be held. The display of
the latest perfection4 in radio should be
of particular interest to amateurs.
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PRACTICAL
ODDS AND ENDS

An All -wave H.F. Choke
THOSE who have built Reinartz and
I similar sets for receiving the zo-too-

metre and 2o0 -600 -metre transmissions will
have met with some difficulty regarding
the choice of an H.F. choke coil suitable
for both wavebands.

I ism I

ZIZZAMW
TO H.Z BATTERY

Arrangement of Choke Coils.

One solution of the difficulty is to con-
struct a separate choke coil for the short
waves by winding too turns of No. 36
d.c.c. copper wire on an ebonite former
3 in. in diameter and 2 in. long. The
small choke is then wired permanently in
series with a 500 -turn plug-in coil, the
latter being short-circuited when receiving
on the 45 -metre band. B. H.

Screw -driving Tip
WHEN constructing a complicated
v V receiver it is sometimes necessary to

insert wood screws between adjacent com-
ponents or in some awkward position
where difficulty is encountered in holding
the screw until it "bites."

A pilot hole drilled the same diameter
and length of the screw is one useful

-

CHATTERTON3 COMPOUND

SCREWDRIVER

Method of Inserting Screw.

remedy. A loop of wire could also be
used to hold the screw in position, but if
the screw head is attached to the end of
the screwdriver with a little Chatterton's
compound it is not necessary to hold the
screw,

After driving the screw home a slight
pull will cleanly remove the screwdriver
and compound. B. G. R.

Cleaning Crystals
ALTHOUGH a crystal receiver may be

suffering from a loss of signal
strength, apparently due to the crystal
being " worn-out," there is no need to dis-
card the rectifying material,as being of no
further use. It is more than probable that
a slight film of grease on the surface has
destroyed the rectifying. properties, and
washing the crystal in pure methylated
spirit will form an effective cure. Care
should be taken to handle the crystal as
little as possible. K.

Wiring -up Hint
ADIFFICULTY frequently experienced

by constructors of multi -valve sets
where a large number of wires is used is
the gauging of the correct length of wire
required for long connections.

The best way 'out of. the difficulty is to
keep handy a fairly long piece of, say,
No. zo copper wire and to make a tem-
porary connection with this. When all
the necessary bends have been made with
this wire it can he straightened out and
the correct length found. A ,piece of
tinned copper wire can then be cut off
the hank, with the advantage that none
will be wasted due .to incorrect gauging of
the length of wire. V. W, B.

Losses Due to Cabinets
WHEN constructing a short-wave set,

a loss in signal strength and
stability may quite reasonably be caused
by mounting the set in a heavily -varnished
cabinet. If poor results are obtained with
such a set it is well worth while to try
the experiment of removing the set from
its cabinet to see whether it improves
results.

The effect of the varnished cabinet
seems to he to increase the total distri-
buted capacity of the set, thus causing
annoying capacity effects, which are par-
ticularly noticeable on short waves (below
too metres). If for the sake of appear-
ance, or to keep dust away from the
"works" of the set, a cabinet must be
used, let it be one made of thinly var-
nished or unvarnished wood. S.

Improvised Loud -speaker
THOSE who possess gramophones will

find the following hint useful for im-
provising a loud -speaker. A 3 -in. length
of No. 18 copper wire is fixed to the reed
of a Brown A earphone.

If possible this should be soldered,
though this is not absolutely essential.
The other end of the wire is filed to a
fine point, and the earphone so arranged
that the point rests as nearly as possible
on the centre of the mica diaphragm of the
gramophone. Better results are obtainable
using this method than by allowing the

I Mica diophrop?
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64iind box

Ear piece
Improvised Loud -speaker.

needle to rest on the vibrating reed of the
phone. L. B. H.

H.T. Battery Container
WHEN constructing "wet" H.T. bat-

teries, difficulty is sometimes experi-
enced in obtaining a large number of small
glass containers for the cells. A cheap and
efficient substitute can be made as follows :
A wooden or stout cardboard box 12 in,
long by 4% in. wide and 3% in. deep has
strips of paper pasted on the inside joints.
Hot paraffin -wax is then poured into the
box until She latter is full. This opera-
tion should be performed slowly in order

Rest
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1/4/es
Simple H.T. Battery Container.

to avoid air bubbles. When the wax btu
set quite hard and cold, its surface is

marked out in squares of 1% in., giving
twenty-four squares. With a brace and
IT/6-in. bit the centres of each square are
carefully drilled down to a depth of 2% in.
These wax holes can then be used as
efficient containers for the sal -ammoniac
solution and the elements of the cells.

A. W. E.



amateur Wiretes3 08 JULY 17, 1926

These four photographs show front and rear views of units used in the system described below.

lel

A NOVEL. SYSTEM OF SET CONSTRUCTION 4
Alterations and additions can be made with the minimum of trouble and expense

HE true experimenter is seldom
I satisfied for long with the results from

the set which he has constructed; to his
mind it either lacks volume or quality or
else it is not selective enough. This is the
true experimental spirit, and will ulti-
mately reward the amateur by the extra
knowledge gained. The cost of ebonite
and cabinet work which is involved in
making these continual changes is, how-
ever, eriorinous. In addition to this, a
large amount of time is taken up in
.mechanical details if the usual orthodox
methods of erecting sets in polished
cabinets is employed, and this time might
be better employed in perfecting the elec-
trical details.

As an alternative the unit system can
be used; that is to say, the various parts
of the set, such as the tuner, the detector,
the L.F. and the H.F. amplifiers, can each
be built in separate boxes. This is a dis-
tinct advantage, as the change of circuit
may not involve any alteration to one part
of the system. Even with this system the
number of small boxes which must be em-
ployed if each stage is to be kept distinct
from the next soon grows to a large
number with a corresponding cost. Further-
more, each stage may not require the same
size of box, and the look of a number of
boxes each a different size is not pleasing.

A method of overcoming these troubles
to a large extent is to build the set on a
framework as shown in the photographs
and drawing. The wood strips should be
about 11/2 in. square, and the frame can,
of course, be made as long as required.
Each small ebonite panel is then cut to
the size required and can be fixed to the
front of the top strip by means of a small
binge; this will enable the panel to be

lifted up and an inspection of the wiring
at the back to be made without trouble.
If this method is emplOyed the wiring
of the unit can be carried out at the back,
and the sub -wiring be made from unit to

J°

1

Details of the Framework for Suppor ing
the Units.

unit at the front. The photographs show
the back and fronts of small panels made
for this system. Stage to stage connections
are made by ordinary plugs and jackS.. If
a good finish is required, the whole system
can be enclosed in the cabinet without
losing any of its advantages. A. H. H.

LIGHTNING AND
RECEPTION

is it unsafe to use a receiver when it is
I lightning ? " This question is always

cropping up, and much conflict of opinion
exists. The following, however, may he
considered an unbiased answer to the
question. To begin with, general opinion
is divided into two camps. Some insist
that, provided a lightning discharger is

connected across the aerial and earth ter-
minals of the set, no damage can ensue
through lightning; others assert that the
presence of an aerial actually increases the
risk of lightning striking a particular
building, and that having struck the aerial
it will not necessarily spark across the
discharger to earth, but may damage the
receiving set.

It has long been a universal practice
actually to provide buildings with con-
ductors to safeguard them against damage
by lightning; therefore. provided precau-
tions are taken in the erection of a wire-
less aerial similar to those taken in the
case of a lightning conductor, there can
he no reason to assume that the presence
of an aerial causes danger to a building.
In the case of a lightning conductor, care
is taken that the conductor is as free as
possible from -any sharp bends, since if
lightning does strike it is apt to pierce
the ledge or obstacle causing the bend
rather than follow the distorted conductor.

It is therefore natural to assume that if
a discharge gap be connected across the
aerial and earth leads as near the entrance
of the aerial as possible, a lightning dis-
charge will prefer this path rather than
that via the inductances in the receiving
set. See, therefore, that you provide a
lightning discharge gap as near the out-
side of the building as possible. T. A.

The Air Ministry is erecting a number
of short-wave stations in the British
Empire for communication with aircraft.

The cost of wireless receiving licences in
Czecho-Slovakia has been reduced from
fifteen to ten kroner, or roughly is. 2d.
per annum.
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"A.W." TESTS OF APPARATUS
Conducted in the "Amateur Wireless " Research and Test Department

New Vernier Dial
THERE are many vernier dials on the

market, all of them incorporating more
or less ingenious gearing devices, but few
can equal the MH vernier dial in this
respect. -Use is made of a neat mechanical
movement which gives a slow or quick
motion of the dial using only one knob.
The dial fits any size of condenser spindle,
a separate bush being supplied for spindles
having a diameter of % in.

The scale is marked from o to iSo. de-
grees on the bevelled edge of the dial,
while a vernier scale is engraved on the
side of the control knob. The latter gives
a- slow-motion. control over to degrees of
the main scale for a 6o -degree' movement
of the control knob. This gives a gearing
ratio of 6 to 1.

Owing to the construction of the slow -
Motion mechanism, it is impossible for any
backlash to occur. Moreover, the knob
operates the mechanism through a conical
stud which, by reason of its shape, auto-
matically takes up any wear.

MH Vernier Dial.

We have tested this dial and can say
without any hesitation that it is one of the
best we have tried. The manufacturers
are L. McMichael, Ltd., of Hastings
House, Norfolk Street, Strand, W.C.2.

H.P.R. H.T. Battery Cells
WE are glad to note that the H.P.R. Co.,
of Leyton, are producing small glass cells,
together with the necessary electrodes, for
the construction of wet H.T. batteries of
the Leclanche type.

Each glass container measures t A in. in
diameter by 2% in. long, and is waxed
round the rim to prevent creeping of the
electrolyte. A zinc electrode of ample pro-
portion is provided and is sufficiently thick
to last for a very long time. The carbon
electrode is supplied enclosed in a sack
containing the necessary depolarising com-
pound.

. Connections to the electrodes are brought
out to connecting strips which may be
easily soldered or clipped together in
series.

With these cells a very efficient form of
H.T. battery can be constructed, possessing

H.P.R. Leclanche Cells.

the decided advantage that at any time an
inspection of each individual cell can be
made and, if found faulty, may be replaced
or cut out altogether.

A wet battery of this type is very free
from parasitic noises, and if carefully
looked after will outlive the usual type of
enclosed dry battery.

V.M.C. Anode Resistance
WE have examined and tested samples of
the anode resistance manufactured by The
Varley Magnet Co., of Woolwich, London,
S.E.18. This fixed resistance is wound
with a fine gauge of resistance wire, there-
by ensuring that the value of the resistance
remains absolutely constant in operation,
free from the scratching or crackling noises
that a resistance composed of paste or
powder is apt to create.

The resistance element is contained in
the usual form of cartridge case, having a

Varley Anode Re istance.

conical metal contact at each end to which
the resistance element is connected. The
cartridge clips in between two flat metal
springs which are bolted to an ebonite
base by terminals of ample proportions,

An amplifier consisting of .two or three
stages  of resistance -capacity coupled
valves, using wire -wound anode resistances
such as those described, will give the
purest reproduction obtainable, although
the amplification per stage will not equal
that of the transformer -coupled amplifier.
It is essential, also, that suitable valves are
used in conjunction with the resistances,
having a fairly high amplification factor
and impedance.

In order to overcome the voltage drop
across the resistance, the H.T. applied to
the valve should be not less than 12o volts.
A grid -bias battery is also necessary, apply-
ing a negative potential to the grid of the
valve through a grid leak that should not
exceed .5 megohm in value.

Smoothac Filament Rheostat
\\.-E, have received from A. W. Staple-
ton, of 19A, Lorrimore Buildings, Lorri-
more Street, London, S.E.17, a sample
of the Smoothac filament rheostat, illus-
trated in the accompanying photograph.

Smoothac Rheostat.

This component possesses some outstand-
ing features which are worth noting.

The resistance wire, for instance, is
wound, over a piece of asbestos cord, in
a helical fashion on a cylindrical former.
This gives the resistance winding a helical
projection, so that when the cylinder is
rotated by the control knob each turn of
wire on the helical projection makes con-
tact with a stationary flat contact strip.

This method of varying the resistance
ensures a very smooth action, and as each
turn of the wire comes into contact with the
strip in a direction parallel with the axis
of the wire, very little wear takes place.

The workmanship and finish of the rheo-
stat is of the highest quality, and is suffi-
ciently substantial to resist the roughest
use. The component takes up very little
panel space-less than that required by the
usual circular rheostat.
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An addition to the charms of the river.

DOES wireless lose its interest during
the summer months? Some people say

that it does, and give as an explanation
the counter attractions of the. open road
and open-air life generally. Those who
live far from a broadcasting station com-
plain of a falling off in signal strength
during the summer months due to the light
evenings; accordingly they allow their re-
ceiving sets to stand idle until the even-
ings get chilly and dark again and fires
and inglenooks are popular. But there
are many people who take their phones or
loud -speaker out into the garden during
the sunny hours and carry on as though
it were always "listening time."

Suitable Valves for
Portable Sets

The valves used in portable receivers
must he capable of standing a great deal
of rough treatment. The following is a
list of valves which may be used in
various stages in the receiver.
H.F. Valves.-Marconi and Osram DE3

H.F., Burndept H512, 11310, Ediswan
AR06, Cossor W2, Mullard D3 H.F.,
D06 H.F.

Detector Valves.-Marconi and Osram
DER, Burndept HL310, B.T.H. B5,
Cossor Wl, Mullard DE06 (white '
ring.)

L.F. Valves.-Marconi and Osram DE2
L.F., DE8 L.F., Burndept L525,
B.T.H. B7, Ediswan AR% L.F., Cossor
Wl, Mullard D3 L.F., D06 L.F.
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TAKE YOUR WIRELESS WITH YOU!
An Appreciative Article on Summer Wireless on Rail and Motor, Sea and River

By Capt. JACK FROST

So, to whichever group
we may belong, whether we
are enthusiastic 'all -the -
year -round listeners or not,
we  are all interested in
novel methods of listening.
When a friend tells us of
an ultra -portable wireless
set that he has, which may
be moved into the country
or to the seashore or used
in a drawing -room, our
interest is awakened-we
sit up and take notice.

which the bare.aerial wires were fixed was
therefore a difficult matter. We all know
of the unavoidable sag which occurs in
aerial wires between supports. This was
the trouble. The supports above the roof
had to ,be short and the aerial had to be
of the necessary length. This difficulty,
however, was soon surmounted. To -day
certain trains are equipped with wireless
receivers which supply loud -speakers in
various coaches.

The motor -car offers great possibi:ities.
Lots of people nowadays take a. receiving
set in their car and a length of insulated

An interval in the motor trip.

In the early days of broadcasting the
portable set was unknown in its attaché -
case form, but a set carried by railway
train or motor -car from place to place for
entertainment en route was certainly
known.

It was in the latter end of 1922, when

aerial wire so that, on arrival at the
picnic ground the aerial can be flung over
a convenient tree. A quick earth can be
made and listening can be carried on as
usual. The disadvantage of this is, of

broadcasting in Great Britain was but
newly inaugurated, that a train steamed
out of a large London railway terminus
with a wireless receiving set aboard.
The aerial was fixed along the roof of a
luggage van with insulated supports, the

Portable Receiver
Weights

The following is a list of the chief
portable receivers and their approximate
weights.

set reposing in the van beneath. The B.T.H. 2v. 27 lbs.
earth was made to the chassis of the van. Climax lv. 13 Elbs.

The great difficulty in those days was with
the aerial. Trouble was also experenced
from the lighting dynamo beneath. the
floor of the van, noises being received due

Ediswan
Gillan
Halcyon
Levis
Magnum ...

2v.
4v.
4v.
4v.
2v.

19 lbs.
21 lbs.
32 lbs.
18 lbs.
20 lbs.

to induction into the aerial wires. One Marconiphone 2v. 24 lbs.
very practical "snag" was the tunnel M.P.A. 3v. 35 lbs.
room above the roof of the coach. Some- Pelican ... 5v. 38 lbs.
times trains have to pass through tunnels Rees -Mace 4v. 28 lbs.
which allow quite a small clearance, and
the erection of supports upon the roof to

Rolls ... 2v. 20 lbs.

course, that no listening can be indulged
in until a halt is called, and that may be
after the news bulletin or some special
item has been transmitted. It may be of
advantage, therefore, to make some
arrangement in the 'car itself for an aerial
and earth system which may be used whilst
the car is in motion. The type of aerial
trim was found to be efficient was one
mounted on insulators and inserted in the
roof of the car body. It was composed of
a sheet of copper and had soldered to it an
insulated lead to the receiving set placed
in a recess built beneath the driver's seat

tension supply. Major
adjustments were made to
the set itself and the doors
of the recess closed and
locked if necessary-, fine
tuning being effected by the
passenger without any
trouble at all.

The earth for this set
was fixed to the chassis of
the car beneath the floor of
the body. The aerial in the
roof was conveniently
placed out of sight beneath

The picnic party finds it invaluable.

and forming a cupboard with doors open-
ing at the level of the passenger's feet.
The phones and controls were fixed close
by the hand of the passenger, together with
a switch for operating the high- and low -

Portable Receiver
Sizes

That even a multi -valve set can be made
very compact is shown by the following
table of the dimensions of a number of
portable receivers.
Climax
Ediswan

'Ilan
Halcyon
Levis ...
Magnum ...
Marconiphone
M.P.A.
Pelican ...
Rees -Mace ...
Rolls

lv.
2v.
4v.
4v.
4v.
2v.
2v.
3v.
5v.
4v.
2v.

11 x12 x 9 in.
16 x 12 x 7- in.
18 x 14 x3x

15
18 x12 x 6 in.
16 x 6 x 101 in.
15 x11

x
9 in.

121x15 x 9i in.
17x16 x 9 in.
17 x 16-1 x 8 in.
15 x11 x 61 in.

There is much for the experimenter out of doors.

asked the distance at which reception is
possible with this type of "lash-up." It
is very difficult indeed to state this with
any degree of certainty. If a two- or
three -valve set is used, and the listeners
are content with reasonable headphone
strength, reception should be good on most
roads near to a main broadcasting station:

But what of the river and the Broads?
A punt or a yacht can be equipped with
Wireless, and the aerial can be erected
between poles fixed at each 'end of the
punt. Its height will, I fear, suffer, and
so will signal strength, but with a power-
ful receiver. this snag may he overcome.

(Concluded at foot of next page)

Frame -aerial
Windings

Below will be found suitable windings
for a square frame aerial, each side
measuring 2 ft. No. 22 or 24 S.W.C.
copper wire should be used for winding.
The turns should be spaced apart about

in., and a condenser having a maximum
capacity of .0005 microfarad used for
tuning.
300 metres : 9 turns, using 74 ft. of wire.
600 metres: 15 turns, using 122 ft. of wire.
800 metres: 21 turns, using 170 ft. of wire.

A small loading coil may be placed in
series for increasing the tuning range,
but the frame itself should always be as
large as possible so that the greatest
amount of energy may he picked up.
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the car upholstery,
likewise hidden.

One detector and four or more H.F.
valves would probably be found to be the
best for such an installation. It must be
borne in mind that headphone strength
only may be possible as, apart from- lack
of volume, a loud -speaker would hardly be
convenient in a moving car. The business
man travelling from place to place is the
one who is likely to be most interested in
this type of car installation, in that news
items may be received or entertainment
may be enjoyed 'as a pleasurable relief to
the tedium of a long journey. The
majority of motorists find that it is suffi-
cient for their requirements to have wire-
less at the halt, a portable receiver being
pressed into service with an insulated wire
as aerial.

'It must be remembered that, when an
aerial is flung over the bough of a con-
venient tree, screening from surrounding
trees which tower above it may be a cause
of weak reception. Many people have

and all leads were
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DOES wireless lose its interest during
the summer months? Some people say

that it does, and give as an explanation
the counter attractions of the. open road
and open-air life generally. Those who
live far from a broadcasting station com-
plain of a falling off in signal strength
during the summer months due to the light
evenings; accordingly they allow their re-
ceiving sets to stand idle until the even-
ings get chilly and dark again and fires
and inglenooks are popular. But there
are many people who take their phones or
loud -speaker out into the garden during
the sunny hours and carry on as though
it were always "listening time."

Suitable Valves for
Portable Sets

The valves used in portable receivers
must he capable of standing a great deal
of rough treatment. The following is a
list of valves which may be used in
various stages in the receiver.
H.F. Valves.-Marconi and Osram DE3

H.F., Burndept H512, 11310, Ediswan
AR06, Cossor W2, Mullard D3 H.F.,
D06 H.F.

Detector Valves.-Marconi and Osram
DER, Burndept HL310, B.T.H. B5,
Cossor Wl, Mullard DE06 (white '
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B.T.H. B7, Ediswan AR% L.F., Cossor
Wl, Mullard D3 L.F., D06 L.F.
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By Capt. JACK FROST

So, to whichever group
we may belong, whether we
are enthusiastic 'all -the -
year -round listeners or not,
we  are all interested in
novel methods of listening.
When a friend tells us of
an ultra -portable wireless
set that he has, which may
be moved into the country
or to the seashore or used
in a drawing -room, our
interest is awakened-we
sit up and take notice.

which the bare.aerial wires were fixed was
therefore a difficult matter. We all know
of the unavoidable sag which occurs in
aerial wires between supports. This was
the trouble. The supports above the roof
had to ,be short and the aerial had to be
of the necessary length. This difficulty,
however, was soon surmounted. To -day
certain trains are equipped with wireless
receivers which supply loud -speakers in
various coaches.

The motor -car offers great possibi:ities.
Lots of people nowadays take a. receiving
set in their car and a length of insulated

An interval in the motor trip.

In the early days of broadcasting the
portable set was unknown in its attaché -
case form, but a set carried by railway
train or motor -car from place to place for
entertainment en route was certainly
known.

It was in the latter end of 1922, when

aerial wire so that, on arrival at the
picnic ground the aerial can be flung over
a convenient tree. A quick earth can be
made and listening can be carried on as
usual. The disadvantage of this is, of

broadcasting in Great Britain was but
newly inaugurated, that a train steamed
out of a large London railway terminus
with a wireless receiving set aboard.
The aerial was fixed along the roof of a
luggage van with insulated supports, the
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The following is a list of the chief
portable receivers and their approximate
weights.

set reposing in the van beneath. The B.T.H. 2v. 27 lbs.
earth was made to the chassis of the van. Climax lv. 13 Elbs.

The great difficulty in those days was with
the aerial. Trouble was also experenced
from the lighting dynamo beneath. the
floor of the van, noises being received due
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to induction into the aerial wires. One Marconiphone 2v. 24 lbs.
very practical "snag" was the tunnel M.P.A. 3v. 35 lbs.
room above the roof of the coach. Some- Pelican ... 5v. 38 lbs.
times trains have to pass through tunnels Rees -Mace 4v. 28 lbs.
which allow quite a small clearance, and
the erection of supports upon the roof to
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course, that no listening can be indulged
in until a halt is called, and that may be
after the news bulletin or some special
item has been transmitted. It may be of
advantage, therefore, to make some
arrangement in the 'car itself for an aerial
and earth system which may be used whilst
the car is in motion. The type of aerial
trim was found to be efficient was one
mounted on insulators and inserted in the
roof of the car body. It was composed of
a sheet of copper and had soldered to it an
insulated lead to the receiving set placed
in a recess built beneath the driver's seat

tension supply. Major
adjustments were made to
the set itself and the doors
of the recess closed and
locked if necessary-, fine
tuning being effected by the
passenger without any
trouble at all.

The earth for this set
was fixed to the chassis of
the car beneath the floor of
the body. The aerial in the
roof was conveniently
placed out of sight beneath

The picnic party finds it invaluable.

and forming a cupboard with doors open-
ing at the level of the passenger's feet.
The phones and controls were fixed close
by the hand of the passenger, together with
a switch for operating the high- and low -
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That even a multi -valve set can be made
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table of the dimensions of a number of
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asked the distance at which reception is
possible with this type of "lash-up." It
is very difficult indeed to state this with
any degree of certainty. If a two- or
three -valve set is used, and the listeners
are content with reasonable headphone
strength, reception should be good on most
roads near to a main broadcasting station:

But what of the river and the Broads?
A punt or a yacht can be equipped with
Wireless, and the aerial can be erected
between poles fixed at each 'end of the
punt. Its height will, I fear, suffer, and
so will signal strength, but with a power-
ful receiver. this snag may he overcome.

(Concluded at foot of next page)

Frame -aerial
Windings

Below will be found suitable windings
for a square frame aerial, each side
measuring 2 ft. No. 22 or 24 S.W.C.
copper wire should be used for winding.
The turns should be spaced apart about

in., and a condenser having a maximum
capacity of .0005 microfarad used for
tuning.
300 metres : 9 turns, using 74 ft. of wire.
600 metres: 15 turns, using 122 ft. of wire.
800 metres: 21 turns, using 170 ft. of wire.

A small loading coil may be placed in
series for increasing the tuning range,
but the frame itself should always be as
large as possible so that the greatest
amount of energy may he picked up.
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likewise hidden.

One detector and four or more H.F.
valves would probably be found to be the
best for such an installation. It must be
borne in mind that headphone strength
only may be possible as, apart from- lack
of volume, a loud -speaker would hardly be
convenient in a moving car. The business
man travelling from place to place is the
one who is likely to be most interested in
this type of car installation, in that news
items may be received or entertainment
may be enjoyed 'as a pleasurable relief to
the tedium of a long journey. The
majority of motorists find that it is suffi-
cient for their requirements to have wire-
less at the halt, a portable receiver being
pressed into service with an insulated wire
as aerial.

'It must be remembered that, when an
aerial is flung over the bough of a con-
venient tree, screening from surrounding
trees which tower above it may be a cause
of weak reception. Many people have

and all leads were
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One of the Courts of the King's Bench
I+ Division an elaborate system of wiring
was installed in conjunction with a small
amplifier in order that a deaf man, inter-
ested in the case being tried, could follow
all the evidence by the aid of a pair of
headphones.

Successful tests in the direction and
operation of goods trains by radio -tele-
phony have been completed by the New
York Central Lines. Conversations be-
tween engine and guard's van were carried
on for five hours during a severe electrical
and rain storm, and no interference from
steel bridges, power lines, or passing trains
was experienced.

One of the clauses in the will of an in-
habitant of Wrexham (Denbigh) referred
to what is believed to he the first bequest
of wireless apparatus.

The B.B.C.'s S 0 S broadcast recently
on behalf of the Metropolitan Hospital for
a she ass-perhaps the most curious S 0 S
that has yet been broadcast-was highly
successful. Within two hours the services
of ti\'o she asses were voltinteered.

Miss Gertrude Jennings' popular one -act
play, Five Birds in a Cage, is to be pre-
sented to London listeners by Mr. R. E.
Jeffrey on July 23.

"TAKFi YOUR WIRELliss WITH You! - (con-
- tinued from preceding page)

The earth is the simplest thing of all.
The water itself is the "earth," and a
really efficient one too.

On or near the coast troubles will arise
in the shape of interference from ship and
shore morse stations. Little can be done
about this other than by the use of
elaborate and therefore expensive appara-
tus. But let us take heart, this type of in-
terference is decreasing and will continue
to decrease as time passes.

At certain seaside places wireless on
the beach is forbidden, but at others bath-
ing tents and -huts are equipped. Many
a merry holiday party listens to while
away the sunny hours.

Reception is always best in the hours of
darkness, so don't be disappointed if your
signals are somewhat weaker during day-
light now that long evenings are with us
once more. Watch your aerial and earth
and all connections to them. Don't allow
joints to become loose. Don't let your
aerial sag; keep it tight. In faCt, keep
everything fit and healthy for the winter
months and dark evenings which will be
with us again all too soon.

On the occasion of the annual meeting
of the _British Association at Oxford on
August 4, the Prince of Wales's speech in
the Sheldonian Main Hall will he simul-
taneously broadcast by all B.C.C. stations.

The Bells of Croyland Abbey will again
be broadcast on August i.

On July 21 the London station will relay
a concert -party performance from the Pier
Music Pavilion, Eastbourne.

Germany has produced a new wireless
valve which actually consists of two
valves in one, but uses a common filament.
It is known as the "Pentatron."

Signor Italo Maschi, who claims to be
the last of the Troubadours, will give a
recital of songs at the 2 L 0 studio on
Wednesday, July 21, to the accompaniment
of his own guitar.

Commencing in July, and continuing
throughout the holiday months, relays of
band and concert -party performances are
to be given twice a week from Kelvingrove
Park, Glasgow.

At the recent camp -fire broadcast from
the shores of Loch Lomond a welcome and
unrehearsed feature was the singing of
thrushes and other birds. It has been de-
cided to repeat the entertainment, and it
is hoped that the feathered vocalists will
again co -Operate.

The Liege Radio Club now broadcasts a
concert twice weekly on a wavelength of
585 metres, but- as it is interfering .with
commercial transmissions, it is stated that
-another wavelength will have to be
adopted.

The' American Society of Authors,.Com-
posers and Publishers only allow the broad-
casting stations to play selections once a
week froni - certain musical shows now
being performed in New York in order
that the public may not become tired of
hearing the music.

A new revue entitled No Option will be
broadcast, from 2 L 0.on July 24 the scene.
is supposed. to take place in a prison.

The President of the American Broad-
casting Association has intimated that he
is considering a plan for the organisation
of a company of artistes to tour from one
broadcasting station to another through-
out the United States in the same way as
dramatic companies are booked.

The Irish Free State hopes to erect and
equip three more broadcasting stations,
each with a poWer equivalent to that of
Dublin.

It has been discovered that small pieces
of red sandstone, which are to be found in
certain parts of the north of Scotland, can
he used instead of crystals as detectors
with encouraging results.

A 706 -watt relay station is in course of
construction at Hamar, a small town of
some 8,000 inhabitants, on the borders of
Lake Mjoesen (Norway). When in opera-
tion it will relay the Oslo daily pro-
gramme.

There are no broadcasting stations in
Rumania, but the cost of a wireless:
listener's licence is 250 lei for any appar-
atus using more than two valves, or
roughly 5s. per annum.

At Langenberg, near Cologne, what will
be the biggest wireless station in Europe,
is rapidly approaching completion. The -

new station, which will have a power of
Go kilowatts, will enable owners of crystal
sets to hear everything sent by Langen-
berg within a radius of about a hundred
miles.

The World's Christian Endeavour Con-
vention is to be relayed to 2 L 0 from the
Crystal Palace on Sunday, July i8th, from
8.15 to 8.55 p.m.

Highgate School, one of the best-known
educational institutions in North London,
is to broadcast a school concert on July 26.

The Radio-Wein broadcasting station
near Vienna is to test out the new Karolus
system. for transmitting photographs over
a long' range.

Pitlochry (Perthshire) Women's Rural
Institute has given a fully equipped four -
valve receiving set to the Atholl District
Nursing Home for the use of the patients.

Experiments are being carried out by
the Post Office, near Cupar, Fifeshire, as
part of a comprehensive series of tests de-
signed to determine the relative amount of
atmospheric interference with wireless re-
ception in various parts of the country.

In the twelfth .and last of the Shake-
speare Heroines' series, to be broadcast on
Sunday, July i8, Miss Gertrude Elliott
(Lady Forbes Robertson)- will play the part
of Katharine of Arragon from Henry VIII.

The Idzerda Radio Company of The
Hague has been granted a transmitting
licence by the Dutch Administration of
Posts and Telegraphs, and will shortly
broadcast, using the old call -sign P C G G.

Experiments have recently been made at
Nauen (Germany) in the transmission of

"photographic pictures on a short I wave-
length of 4o Metres. Further tests will ho
undertaken during this and next .north by
the Telefunken Company between Berlin -
Buenos Aires and Berlin -Rome.

The underground Metropolitan stations
in Paris have been equipped with loud-
speakers for broadcasting of the times and
destinations of electric trains.

Radio Belgique (Brussels) is making
experimental - transmissions on a wave-
length of about 55o metres.
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16 AN " ALL -EUROPE '.' LOUD -SPEAKER SET
[A,

Tlw second and concluding article on the construction of a jive -valve receiver for loud -speaker reception of
all Continental and B.B.C. stations.

THE centre of the coil bridge should be
fixed 54. in. behind the rear of the

front panel. A moving -coil holder with a
long spindle is required. In this receiver
the spindle is 54 in. long, and the moving -
coil holder is on the left-hand side of a
two-way coil holder. The fixed -coil
holder of this component is not made use
of as it is not spaced at the correct dis-
tance from the moving -coil holder. In
fixing the coil holders care should be
taken to see that the pins are all to the
rear and that the coil holders are all
parallel to each other. If an ebonite
bridge is used, the drilling should he in
accordance with Fig. 5, which also shows
the terminal strip which the battery
leads are terminated.

Wiring
Fig. 6 shows the wiring of the receiver,

and it is of great importance that the con-
nections of the high -frequency portion of
the receiver he made strictly as shown.
No. 22 -gauge tinned -copper wire is used
throughout, and Svstoflex sleeving is used
for insulation. Special points to be noted
in connection with the wiring are as
follows:

(1) The pin of the moving -coil holder is

(2) The moving plates of the aerial
tuning condenser should be connected to
earth and the moving plates of the two
anode -tuning condensers should be con-
nected to H.T. +.

ling Street, E.C.4); one mahogany cabinet,
21 in. by 8 'in. by 9 in.; one mahoganite
panel, 21 in. by S in., and panels for coil
bridge and terminal panel (S. Marks and
Sons, 7, Carthusian Street, Aldersgate

4 \PVca t - Tz rt;44-'
32

(
-1- 4

c:sA

-4- -4

FOR COIL 8R/ DOE

Fig. 5.-Layout;
of Coil Bridge and

Terminal Strip.
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TERM/NAL STOP

(3) The layout of the high -frequency
portion of the receiver is designed so as to
ensure that the wiring shall he as short
and direct as possible. The layout of the
components as shown in Fig. 6 should
therefore he strictly adhered to.

The following is a list of the com-
ponents used : One No. 25 Powquip coil;
two No. 35 Powquip coils; three No. 5o

View of Eack of Receiver (out of case) with Coils Removzd.

connected to the grid of the first valve,
and the anodes of the two high -frequency
valves and of the detector valve are con-
nected to the pins of their respective coil
holders. When the coils are plugged in to
their coil holders the trade names on the
top of the coils should all read the same
way.

Powquip coils; three No. 75 Powquip coils
(Power Equipment Co., The Hyde, Hen-
don, N.W.9); three Polar cam -vernier
variable condensers, .0005 microfarad;
three Igranic rheostats, 6 ohms;. three
Igranic auxiliary resistances, 25 ohms;
one geared two-way coil holder with
54 -in. handle (A. Munday, Ltd., 59, Wat-

/2
ic"

--
//`

Street, E.C.i); five single -coil holders,
preferably with square baSe (E. Gray and
Sons, 18, Clerkenwell Road, E.C.i);
eleven electroplated terminals; one key,
No. 68 (General Electric Co.); two .000i
fixed condensers (Dubilier); two .0003
fixed condensers (Dubilier); two .00i fixed
condensers (Dubilier); two grid leaks, 2

megohms. (Dubilier); two grid -leak attach-
ments (Dubilier); five Benjamin valve
holders; one Powquip Manchester -type
transformer : one Powquip Orchestral -type
transformer (ratio 4 to I); one T.C.C. con-
denser, z microfarads; two T.C.C. con-
densers, i microfarad; one grid -bias bat-
tery, volts ;F:Ver Ready).

Details of Coils
The special coils used in this set, which

are made by the Power Equipment Co.,
are provided with a loose pin which can
be screwed into either of two sockets fitted
on the under side of the coils. This is to
enable the coils to be readily reversed
without altering the wiring to the coil
holders. The windings are in the same
direction when the name Powquip on the
tops of all coils reads in the same direc-
tion, and the wiring of the set is so
arranged that the coils should all he
inserted in the holders with their windings
in the same direction.

The following table shows the sizes of
coil to use for various wavelengths :

14' ay. lengths
Aerial

Coil No.C il
First

Anode Coil
No.

Sec.:nd
Anode Coil

No.

Fe A loft
Cr ils

(Three)From To

200
350
50o
700

1500

 350
500
700

1500
2500

25
5o
75

100
150

35
5o
75

150
200

35
50
75

150
200

50
75

zoo
200
250

(Concluded at foot of next page)
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tillREGIONAL BROADCASTING0,..,.,....,,.,....,.....,......,...,...,,..._,
FOR the past twelve months the question

of a change of policy of transmission
has been uppermost in the minds of broad-
casting authorities.' From the earliest
days of broadcasting it was realised that
the arrangement of stations which was
being developed would in the natural
course of events become obsolete.

At the outset, licence holders desired
immediate facilities for receiving pro-
grammes, with the result that tranSmit-
ting sets were erected in the centres of
population. This satisfied the demands of
the public for the time being, but it soon
became necessary to increase the area of
reception by the addition of relay stations,
and this meant increase of personnel and
technical' equipment. The result has been
that the greater portion of England and
Wales is now covered by existing arrange-
ments.

Economy
It can be seen that were the country to

be divided into regions and, by increase of
power, these regions adequately to be
covered for crystal reception, not only
would a decrease in the total number of
stations result, but, owing to the increase
in range, a greater choice of programmes
would he available to the small set owner.
Such an innovation do away with
the need for numerous relay stations.

Alternative Programmes
The next matter for consideration was

how the different tastes of listeners could
be catered for. In every area there exists a
strong Focal feeling for the possession of
a station through which the individuality
of a neighbourhood can be expressed.
Lancashire, for instance, prides itself on
its musical taste, and very naturally
demands a station expressive of this
advanced musical education, and similar
demands exist in other areas.

Now if regional transmitting points
xvere in duplicate, each area could receive
the London programme and also radiate
a local broadcast. Present ideas point to
the early erection of a second London
station, so each region by relaying two
contrasting London programmes could
give to their listeners an alternative
Metropolitan broadcast.

Economy in Material 
It will be seen that the above scheme

would reduce the number of existing
stations. Were five areas, excluding
London, to he established, the total
number of original programmes need be
seven only --this against nine - or twenty

,as at present. By duplication of trans-
mitting plant each area would have two
programmes within crystal range, exclud-
ing Daventry, while the valve -set owner

would possess the choice of seven. By re-
ducing the number of original broadcasts
an enormous saving in programme mate-
rial would result, and in addition economy
of personnel 'and equipment.

ROBERT GLENDINING.

AUTUMN WIRELESS
EXHIBITIONS

IT is interesting to note that the opening
date of the Wireless Exhibition, to be

held in London in September, nearly coin-
cides with that of the Grosse Deutsche
Funk Austellung (the German Wireless
Exhibition) in Berlin, which is to be
opened on September 3. However, as the
Berlin exhibition is only from September 3
to September 12 and the London exhibi-
tion extends from September 4 to
September i8, it will still be possible for
the keen wireless enthusiast or trader to
ascertain by actual inspection exactly what
advances have been made in both countries.

For the past two years the Berlin exhibi-
tion has been the larger. This year, hOw-
ever, as the London exhibition is now open
to a wider field of manufacturers and dis-
tributors and more than 130 exhibitors
have already taken space. A note regard-
ing the French exhibition, which is to be
held in October, appears at bottom of p. 66.
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Fig. 6.-Wiring Diagram of the " All -Europe " Loud -speaker Set.

AN 'ALL -EUROPE LOUD -SPEAKER SET"
(continued from preceding page)

The valves used are as follows : First
H.F., DE3; second H.F., DE3B ; detector
and two L.F.s, B.T.H. B5. Valves having
corresponding characteristics may be sub-
stituted for this selection if desired.

Tuning
On wavelengths below 35o metres the

aerial coil should he closely coupled to the
reaction coil. The set will not oscillate
on these wavelengths, and the music from
all stations can be easily tuned in on the
loud -speaker. On wavelengths above 350
metres there will he a tendency for the set
to oscillate if the aerial coil is closely
coupled to the reaction coil, but by turn-
ing the aerial coil away from the reaction
coil a few degrees, perfect stability will
be maintained and all stations can be
tuned in as before.

It should be borne in mind when cali-
brating the set that the tuning is very
sharp. The reading of the two anode -
tuning condensers is approximately equal
for any given station and the reading of
the aerial condenser is only slightly
different. J. MCK.

Pouishnoff, the famous pianist, is to give
a series of recitals at the end of the month.
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In the
Programmes

APLEASAN T change is- promised for
Sunday afternoon in the vay of a

light orchestral prOgrantine given by the
Wireless Orchestra, the soloists being
Cedric Sharpe, the well-known violon-
cellist, and Mark Raphael, a baritone
who created a very favourable impression
by his classical recitals at Wigmore Hall,
and who will sing on this occasion a
rarely heard song cycle, "To Julia," by
Roger Quilter.

The orchestral music includes inci-
dental music to The Merchant of Venice,
which forms a prelude therefore to the last
of the series of Shakespeare's heroines, in
which Miss Gertrude Elliott (Lady Forbes
Robertson) plays the part of Katharine of
Arragon from Henry VIII.

The Sunday evening service is a relay
from the Crystal Palace, where a World's
Convention is being held. The evening
programme is in the studio and provided
by the famous Casano Octet, with Ethel
Fenton, contralto, as vocalist.

Mr. George Grossmith appears before
the microphone on Monday to read one
of F. Anstey's poems, " Juniper Jem."
Chamber music follows by the Boris

By " THE LISTENER

Pecker String Quartet, with Miss Isabel
Anson, soprano. Between to and i I p.m.
a variety programme includes Fred Rome
and Buena Bent, Colleen Clifford, and
Scotch humour by the. well-known
comedian Harry Merrylees.

There are some people who have a taste
for listening to debates, and on Tuesday
one of musical interest is announced be-
tween Sir Landon Ronald, supported by
the Wireless Orchestra, and Jack Hylton
of jazz fame. These musicians will dis-
cuss the merits of classical and jazz music,
with illustrations in support of their
arguments.

The first half-hour of Wednesday's pro-
gramme will be provided by the Wireless
Orchestra and Italo Meschi, who claims
to be the last of the descendants of the
Troubadours, the band of wandering min-
strels which existed in the Middle Ages.
Signor Meschi will sing to his own guitar
accompaniments. Another seaside relay
follows at 8.30, when " Pier Revels of
1926," under the direction of Mr. Felgate
King, will he relayed from the Pier Music
Pavilion, Eastbourne. And an orchestral
studio programme concludes the day un-
der the ambiguous title, " The Long Day
Closes."

The Victor Olof Sextet, with the blind
singer Sinclair Logan, provide a pro-
gramme on Thtirsday. This is followed

by a half-hour of Lawrence Anderson and
the Roosters Concert Party with " The
Vicar at a Jumble Sale." As a sharp con-
trast, at 10.5 will be heard the eminent
violinist, Albert Sammons.

Most playgoers have seen Gertrude
Jennings' one -act play Five Birds in a
Cage, and for Friday evening Mr. R. E.
Jeffrey has prepared it for the microphone.
The symphony concert which follows will
he conducted by Dr. Adrian Boult. In-
cluded in the programme is Vaughan
Williams' "Wasps" and "Folk Song
Idylls," by George Butterworth, the young
composer who was killed in the war.

On Saturday a revue No Option, written
by Weston Drury, will be given. Later
follows a pet formance by Callender's
Band, interspersed with songs by Car-
men Hill.
Included i n
the revue
No Option
are En a
Grossmith,
T o m m y
Handley.,
Eddie Reed,
Theo Charl-
ton, Robert

epple and
Miriam
Ferris. Cedric Sharpe.

WIRELESS LtiPARLIAM ENT

From Our Own Correspondent.
MR. DAY asked the Postmaster -General

if he could state the result of the
experimental alternative programmes test
made by the British Broadcasting Co., and
whether it was likely that such alternative
programmes would be made a permanent
feature of British broadcasting ?

Sir Wm. Mitchell -Thomson replied that
authority had been given to the British
Broadcasting Co. to conduct a series of
tests in the simultaneous transmission of
different programmes from two stations in
close proximity. The tests were not yet
completed, and it was not yet possible to
snake any statement as to their result.

Sir Harry Brittain inquired whether the
appeal by the British Broadcasting Co. to
owners of unlicensed wireless sets to pay
for their licences had had any noticeable
effect, and whether it was intended to
reiterate this appeal from time to time ?

Sir Wm. Mitchell -Thomson said that the

number of wireless licences issued showed
a steady increase, but it was impossible to
say to what extent the increase is attri-
butable to the practice of broadcasting
notices concerning the use of unlicensed
wireless sets. These notices were broad-
cast periodically because the owners of un-
licensed sets sometimes profess, when
questioned, to he unaware of the legal
obligation to obtain a licence, though this
was, of course, no excuse in case of a
prosecution.

Sir Harry Brittain asked the Postmaster -

The Editor
of AMATEUR WIRELESS writes in the July issue
of the "WIRELESS MAGAZINE" (ofwhich
journal he is also Editor) a special article on his
recent tour of the United States entitled :

"My Impressions of American Radio"
A large number of interesting features includes four

special home -constructor sets :-

A Holiday Four-valver
The Town -dweller's Reflex Two
A Long-range Three -valuer
The Old Folk's Crystal Set

A coloured Structograph plate is also given free with
the July issue of the " Wireless Magazine," price is.

General whether he could state what
number of owners of wireless sets had been
prosecuted up to the present for not being
in possession of a licence, whether any
such owners had been proceeded against
on more than one occasion, and what was
the maximum penalty which has been
inflicted ?

Sir W. Mitchell -Thomson said that the
number of persons proSecuted for the use
of unlicensed wireless apparatus since the
passage of the Wireless Telegraphy (Ex-
planation) Act last autumn was 296. Up
to the present it had not been necessary
to prosecute .any person more than once.
The maximum penalty imposed was ,to
in addition to .1.io costs.

On July 27 listeners will . hear the first
instalment of a serial by Mr. A. E. W.
Mason, and the readings will be continued
throughout the week.

It is with the deepest regret that we an-
nounce the death, which occurred last
month, of Mr. F. A. Graham, the respected
chief of the House of Graham, manufac-
turers of the famous Amplion Loud-
speakers.
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At the request of many readers we are
extending the Closing Date for Entry
Forms until Tuesday, July 20th

JULY 17, 1926

Apply for
Form NOW

A Great
International Set Competition I

When I was in America in April and May, a most
interesting challenge was thrown out to me. I was discussing
matters with the Secretary of the Radio Manufacturers' Show
Association and we were commenting upon the essential
differences between American and British sets. He suggested
that the American public would like to see a number of
representative British receivers, as to which there was much
curiosity but little knowledge. Suddenly we alighted upon the
idea that there might be very active support for an inter-
national competition in which American and most certainly
British amateur set -builders would take part, and in which
it was hoped that French and German constructors might also
be represented.

The upshot was that I expressed my willingness to take
the responsibility of organising a British Elimination Com-
petition for the purpose of finding 25 sets to send to New
York to represent this country, and I now have pleasure in
inviting every skilled home -constructor to take part in such
an Elimination Competition.

I want valve sets of every kind, as long as they are
well -designed, well -made and representative of thoroughly
up-to-date practice. I do not mind what the origin of the set
is, whether the design first appeared in the pages of AMATEUR
WIRELESS, WIRELESS MAGAZINE or any other periodical, Or
whether the design has never been published at all. That is
quite immaterial. Certainly, I do want readers of this paper
to support the competition in great strength, and I want the
designs published in this paper and in the WIRELESS
MAGAZINE to be well represented too. But I want every
home -constructor who has produced a set of outstanding
quality to enter it for the Elimination Competition.

WHERE AND WHEN
I wish to send the 25 sets to the United States during the

first week of August, that is, in not more than a few weeks'
time. There is, therefore, not a moment to lose. I propose to
hold the Elimination Competition just as quickly as it can be
organised. I have had prepared a printed entrance form and
set of rules (there is nothing irksome in the rules), and what
I want qualified readers to do is to send me straightaway an
application for the entrance form and rules. These I shall
send in duplicate-one entrance form to be returned completed
with as little delay as possible, and the other to be retained
for the competitor's reference.

I want all the sets entered for the Elimination Competition
to be on public view for a short time.

I repeat then : Let the qualified reader write me
immediately for entrance form and rules. In due course I
will send to him all the necessary information.

PRIZES
Twenty-five sets will be selected to go to the United States.

The owner of each will be awarded by us a BRONZE MEDAL.
The American organisers will distribute three prizes among
the British Competitors, in addition to a certificate to each,
and will award

AN INTERNATIONAL CUP OR MEDAL
for the best amateur -built set exhibited, whether by American,
British or other nationals.

Should the International Prize be awarded for a British -
built set that has passed through our Elimination Competition
and been sent by us to the United States, then, in addition
to the International Prize, we ourselves will award

A GOLD MEDAL SPECIALLY STRUCK FOR THE
PURPOSE

So you see that the prizes are worth having and anybody
may be well proud of them. I have great hopes that my
readers will seize upon this opportunity of taking part in the
first international competition of this sort that has ever been
organised.

The rules which will be sent to every applicant will be
found to cover, it is hoped, almost every possible contingency,
and in themselves they are simple and encouraging, but per-
haps there are a few points upon which I may make a public
note.

AMATEUR WIRELESS and the WIRELESS MAGAZINE are
responsible for the Elimination Competition only. The
American authorities are responsible for the organisation and
judging of the International Competition in the U.S.A.

No wireless manufacturer or salesman, no employee of
any wireless manufacturer or salesman, and no other member
of the wireless industry may compete ; neither may any
employee of the proprietors of AMATEUR WIRELESS and tile
WIRELESS MAGAZINE.

Do not send me the set until the proper formalities have
been complied with ; in other words, first apply for the
entrance form, upon receiving it complete it, return it to me
and await the supply of labels which I will send you.

The 25 sets selected to go to the U.S.A. will be sent and
returned free of all expense to the competitors, and will be
insured from the moment they leave London until they are
returned to the competitors.

No crystal set is eligible.
Please post me immediately the application for entrance

form and rules. Address your application to :

INTERNATIONAL COMPETITION,

THE EDITOR,
"Amateur Wireless,"

La Belle Sauvage,
Ludgate Hill, London, E.C.4.

Special Note: WE Pay Return Carriage on ALL Sets
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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, layouts, diagrams, etc., on separate sheets containing your

name and address. Always send stamped, addressed envelope and attach Coupon (p. 84).

Finding Frequency
Q.-Knowing the wavelength, how can one

find the frequency ?-N. C. (Birkenhead).
A.-The frequency can be found by dividing

300,000,000 (the velocity of wireless waves in
metres per second) by the wavelength in
metres.-J. F. J.
Rectification

Q.-I understand that stronger signals are
obtained when the grid - condenser - and - leak
method of rectification is used than when
the valve is worked on one of the bends of its
characteristic curve and adjusted to this point
by means of a potentiometer. Why is this ?
--W. P. L. (Prestatyn).

A.-In the latter case the voltage of the
grid becomes alternatively positive and nega-
tive under the influence of the signal impulses
applied to it. In the former case, however,
there is a cumulative effect, as the grid cannot
become positive during a positive half -cycle
owing to the fact that the electrons attracted
to it are not free to leak away as quickly as
in the former case. Thus, in the former
method, there is a build-up of signal strength
which is absent in the latter case.-B. W.
Sensitivity of Crystal

Q.-What causes a crystal to loose its sensi-
'ivity after a time ?-D. L. C. (Manchester).
.A. --There are many ways in which a

:rystal may be caused to become insensitive.
I too much heat is employed when the crystal
s being mounted in its cup the sensitivity
)f the crystal may be permanently injured.
9. comparatively heavy current passed through
the crystal contact may have the same effect.
Thus a crystal may be found to lose its sensi-
tivity after having been used for the reception
of very strong signals, after a heavy atmo-
spheric discharge, or after the current from
the H.T. battery has been allowed to pass
through it. This last can occur only, of
course, when the crystal is used in conjunction
with valve amplifiers. Grease on the surface
of the crystal, though destroying its sensi-
tivity temporarily, does not seem to have any
permanent ill -effect as the crystal is as good
as ever when the surface has been properly
cleaned .-B .
Softening of Valves

Q.-What makes a hard valve go soft ? I
bought a cheap valve a short time ago and it
was so hard that it could be used as an L.F.
amplifier with moo volts on the plate. Now
it has gone quite soft and a blue glow appears
with a little over 20 volts H.T.-D. L. (Leeds).

A.-It is comparatively easy to evacuate
the bulb of a valve to a high degree of vacuum,
but it is much more difficult to make a valve
which will retain this vacuum. It is possible,
of course, that your valve leaks very slightly,
but much more probably the cause is that
gas, which was at first retained by the metal
of the electrodes, has since been liberated
owing to the effect of electronic bombardment.
It is a matter of great expense to drive off all
such gas from the surfaces of the metal
employed in the interior of the valve before
the bulb is finally exhausted, and foreign
manufacturers often cut down expense in
valve production by omitting the process.-
J. F. J.

Aircraft Wavelengths
Q.-What is the wavelength most commonly

used by aeroplanes and ground stations com-
municating with them ?-G. M. (Hastings).

A.-The wavelength most generally em-
ployed for this purpose is goo metres.-J. F. J.

OUR WEEKLY NOTE

USE OF POWER VALVES
It seems to be a popular fallacy that if one inserts

a power valve in the last socket of a receiver, a great
increase in signal strength is bound to result. This
idea is quite erroneous and has probably arisen
owing to the fact that the reason of the term " power
valve " is not properly understood.

Such valves have larger electrodes than are used
in ordinary receiving valves in order to enable them
to handle signals of considerable amplitude without
being overloaded. Although power valves are capable
of dealing with greater power than are ordinary
valves there is absolutely no advantage in using tht m
if they are only to be called upon to deal with com-
paratively weak signals.

For instance, a power valve is often ideal in the
second L.F. stage of a powerful set where the signals
passed on by the preceding valve are fairly power-
ful. But in a small set employing only one L.F.
stage it will usually be better to use an ordinary
receiving valve in the last stage.

There are, of course, various types of power valve
requiring more or less power to be applied to them
so that they may work to the Lest advantage. For
instance, when a set is being used for the reception
cf a nearby station a small power valve might scme-
times be used with advantage immediately behind
the detector. In most cases, however, an ordinary
L.F. valve should precede one of the power type.

THE BUREAU.

Winding Honeycomb Coil
Q.-What constitutes a turn " when winding

a honeycomb coil on a former with two rows
of pins ?-B. C. (Bermondsey).

A.-Quite immaterial of the manner of

FRAME RECEPTION!

winding, one turn is completed when the wire
has passed once completely round the former.
Crossing the wire over from side to side of the
former has very little effect on the inductance
of the coil, the main aim of this procedure being
to reduce the self-capacity.-B.

Two Leads from One Aerial
Q.-My aerial is supported at the lead-in

end by attachment to my house. The other
end is supported by the house of a friend.
Would it be possible to take a down -lead from
either end of the horizontal portion so that we
could both use the same aerial ?-R. D. S.
(Denton).

A.-It is not advised that the suggested
arrangement should be used, as the results
given by either set axe then likely to be poor.
If the distance between the two houses is
considerable you could break the horizontal
portion in the centre and insert insulators:
A down -lead could then be taken from the
house end of each portion when the whole
arrangement would be equivalent to two
separate L aerials arranged with their free
ends pointing in opposite directions.-J. F. J.
Components for " Concert Six "

Q.-I should be obliged T. f you would let me
bow the makes of components recommended
for constructing the Concert Six receiver de-
scribed in A.W Nos. .20I, 202, and 2o.1.-L. E.
(Coventry).

A.-Here is a list of the main components
required. When more than one maker is
quoted the first -mentioned make was that
used in the original set. Ebonite panel, 24
by S in. (Becol or Peto-Scott) ; baseboard,
24 by 9 in. ; cabinet in fumed oak or polished
mahogany (Bowyer -Lowe, Caxton Wood Turn-
ery Co., or Carrington Manufacturing Co.) ;
one .0005 variable square -law condenser
(Bowyer -Lowe) ; two .0003 variable square -
law condensers (Bowyer -Lowe) ; one poten-
tiometer (Radio Instruments) ; six rheostats
(Polar) ; two variable anode resistances,
50,000 to 250,000 ohms (Watmel) ; two double
closed-circuit jacks (Burne-Jones) ; one single
open circuit jack (Borne -Jones) ; one plug
(Borne -Jones); 6 valve holders (Borne -Joins) ;
two fixed condensers, .0003 microfarad
(Dubilier) ; one fixed condenser, .00h micro -
farad ; two fixed condensers, .0015 microfarad ;
three fixed condensers, .00t microfarad ; two
fixed condensers, one microfarad ('l'.M.C.) ;

two grid leaks, one megohm (Dubilier) ; two
grid leaks, .5 megohm ; one Ideal transformer,
2.7 to I (Marconi) ; two L.F. chokes (I,issen) ;
one L.T. switch ; three single -coil holders
(Burne-Jones) ; eleven terminals ; one piece
of ebonite, 2 in. by 2 in. (for aerial and earth
terminals) ; two dozen lengths of square
tinned rod, or an equivalent quantity of
Glazite, for wiring ; three dozen round -
headed brass wood -screws ; two dozen 4 B.A.
1 -in. countersunk brass screws ; one pair of
brackets for fixing panel.-J. H. R.
Licences

Q.-If one desires to transmit, are two
licences necessary, one for transmitting and one
for receiving ?-P. D. (Glasgow).

A.-No. In all cases where a transmitting
permit is granted this also covers reception.-

J
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ELECTRADIX
Clearance Sale

REAL BARGAINS
Just those "HARD TO GET"

Things that you want.
110-v. Electric Immersion Heaters, brand new,
nickel -plated, with flex and plug. Boils water, eggs,
milk, etc.; in a few minutes. Two in series for
220 v. Sale price, 5/..
220-v. Electric Toasters, nickelled, brand new, with
flex and plug. List, 35 -. Sale, 7/6.
Hotplates, 100 v. large, 200 v. small size. Aluminium
frame. Brand new. I.ist, 351- and 451, Sale, 7/6.
110-v. Elootric Blowers, or Hair Dryers. Work off
210 N. in series with iamp. Nickel -plated, light-
weight, with control switch for hot or cold. Brand
new, with flex cord and plug. List, 45/- Sale, 1216.
110-v. Electric Massage Vibrator Sets. Work off
220 v. in series with lamp. Nickel finish, with 5 appli-
cators for muscular treatment. All in leatherette
padded case. Brand new. List, £4 Ss. Sale price,
21/6. or 2.2s v. Electric Irons, list 21/-. Sale,
10/, All the above guaranteed for A.C. or D.C.,
and bi:tittl 111'0.
Low Loss Short-wave Coils, as used by, Marconi.
Air wound copper strip. Ifelices 25 to 250 metres,
bonito mounted, 4/..

C.A.C. Surplus H.T. Accumulators, So v., brand
a, in rbottite cases. Reduced price while stock

40/-.

INSTRUMENTS.
6 special Valve Characteristic Testers, as supplied
to Laboratories. Pc,I Sloping Cabinet, 3 Moving Coil
Meters on panel 7+ in. x 9 in., with special socket
and adaptor for testing valves in situ. Worth
Sale, £5 each.
4 -range Westons, panel 2!,y in., dial o -6a. 0-24 m/a,
0-120 III ,1, 0-240 Cot £4. Sale, 401-.
Onemeter 12 -range Radio Test Set.-B52T cabinet,
mounted moving coil, with ranges, 12o v., o.-') vy

Ill a, r_ nr a, 0-120 to a, o -6a, 0-300 m/v. A
net essity. Sale, 65s.
A.C. Tester, toSiB21, has 4 ranges, 120 Y., 6 v.,
200 m a and 4 amps., for 40-100 cycle mains, and
cheap at 45/..
Panel Moving Coil Milliammeters for D.E. filament
or plate current. All ranges stocked for reading
from a rnta. to 23e n/a. State max. load and send
23/.. Accuracy guaranteed. Bit ditto, 10/6 each.

RECEIVERS.
Crystal.sets, with HR phone. 10/-, 15/- and 25/,
t -valve set and crystal, enclosed cabinet, and
two valves, 31/-.
--valve set, enclosed cabinet and valves. 50/..
Mains 2 -valve and D.C. Receivers, c det. t L.F.
wioli,floo metres, with 1001250-V. D.C. H.T. 3 -tap unit
'it same closed cabinet, fitted milliam meter. Re-

tion micro -vernier condenser tuning.
rested all B.B.C. stations on aerial. With valves
and phones, £7 59. The bargain of the year.
-1'11iVe set, enclosed cabinet, and valves.80/..

',valve set, enclosed cabinet and valves. £6.
elcss Brown amplier for crystal sets, demon-

..trated 0u loud -speakers here. 50/,
_ valve amplifier, in mahogany case. 35/,
'mice amplifier, M. III. 50/,

:-p,-het --valve R.A.E. amplifier. £5 106.
300 Surplui nearly finished i-valve and crystal det.
sets in closed leather pattern ease. These are
straight from the factory of a Leading Wireless
/lantifacturer and contain ebonite panel with nickel
fittings for detector, valve holder, L. and S. nave
switch, double spade tuning, two t,rion-w, 200/4,000 -
metre II F. chokes, T.C.C. condenser, terminal and
plug sockets. All new, fixed and partly wired, with
wiling diagram and Osram valve. List price, £7.
Sale, 12/6. Finished complete and tested on aerial,
31/-.

LOUD SPEAKERS.
ALL NEW.

" Junior," 4,0o0 ohms. 14/,
Western Electric, any res. 10/- Bargain.
Concert " Serenada,' adj. tone, non -resonant horn.

3- gni nen model. 30/-.
N.:dyes, 40/.. X-ray tubes, 30/-. Electric
50/-.

Battery home chargers. £3 55.
Autonuttie remote switches. 12/3.
S -way Lucas switeheS, 4/6. Relays, So D., 4/-.
Navy Stabilising Gyroscopes. 15/,
Mains 'LT. Units, D.C., 220 V., 3 taps. 35/-.
A.C. ditto, with rectifier. £5.
L.T. 4 volt 40 amp. accumulators. 14/,
In our New Summer List, containing over 500 illus-

trations, you will find 1,000 wonderful Bargains.
For 4d. we will post a copy at once. Call at our
new Showrooms here, between 9 a.m. and 6 p.m.

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4.

'Phone: City 0191.
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A Novel Indoor Aerial
SIR, -Some few weeks ago there ap-

peared in the "Practical Odds and
Ends " page a note of an indoor aerial,
the wire of which was wound round the
electric -light flex lead and then taken
straight to the set.

The other day, whilst my outdoor aerial
was undergoing repairs, I decided to use
this type of aerial as a makeshift,
although I did not anticipate great
success.

The results, however, exceeded my
greatest hopes, for I received Birmingham
at very goOd phone strength and Daventry
on my loud -speaker. I also received
London, Manchester and Cardiff at phone
strength, and Radio -Paris came through
very faintly at about 9.45 in the evening.
The set is only a two-valver.-M. D.
(Worcester).

Marconi House Transmissions
SIR, -I noticed with interest B. D.'s

letter re the strength of the Marconi House
transmission in No. 212. I would like to
add that my experience was similar in
the recent experimental transmission.

The Marconi House transmission was
easily 15 per cent. more powerful than the
new Oxford Street station using three
valves (H.F., detector and L.F.), which
would seem to point out that the reception
to the south-east of Oxford Street is still
inferior to the old station. -J. C. S.
(Westcl iff).

Low -power Transmission
SIR, -The following notes on low -power

transmission on 45 metres may be of
interest to your readers.

My transmitting circuit is a loose -
coupled Hartley, parallel feed; with an
aerial 70 ft. long and 3o ft. high. This
aerial is in the front of the house, whereas
the counterpoise, which is a single wire
70 ft. long and ro ft. high, is at the back
of the house. I have tried a counterpoise
in the orthodox position, but after many
tests I came to the conclusion that the
other way was more efficient both as
regards transmission and reception. I find
results are better from the point of steadi-
ness of wave when the aerial coil is about
3 in. from the secondary coil, and with
low power a steady wave is essential. The
valve used for transmission is a Cleartron
power valve designed for transformer
coupling (CT25) and is worked from a 6 -
volt accumulator.

Several low -power tests have been
made, but the following have been my
best contacts to date : On.June 13 I estab-
lished contact with G 6 0 H at Lichfield
(96 miles away), and after reducing power
considerably I found I was able to work
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him when using .008 watt (S volts at
m.a.). This works out at something

like 12,000 miles per watt.
Again, on June 18 I worked G 2 S W at

Southport (18o miles away), and on reduc-
ing power I found I was audible at his
station when using .009 watt (9 volts at

m.a.). This represents 20,000 miles per
watt.

This miles -per -watt contact was done
over a comparatively large distance (18o
miles), and I should be very interested to
hear from anybody who has set up a
bigger miles -per -watt figure at a similar
or greater distance.

I should be very glad to fix up tests
with anybody who would care to carry out
'some low -power" tests' on 45 metres:. --.-
G 2E S.

The Power of 2 L 0
SIR, -I, too, noticed Thermion's remarks

in No. 210. I also note a correspondent's
remarks in. No. 212. 1 am in south -cast
London. After experimenting with various
types of crystal set, I managed to get
Marconi House on the loud -speaker com-
fortably heard in a quiet room. When
the change was made to Oxford Street it
was a mere whisper. I set about experi-
menting again; nothing made any im-
provement. And I have now given it up.
If I want loud -speaker reception I have
to switch on the valve set. After Oxford
Street had been working for a few weeks
it was stated that something was going
to be done in the matter, and really on
one or two evenings I thought there was
an improvement; but it soon wore off, and
certainly in this neighbourhood the old
Marconi House transmission was much
better. I am only 1 Y, miles from Marconi
House and 2y miles from the Oxford
Street station, and considering the extra
power of Oxford Street three-quarters of
a mile should not make all that differ-
ence. -A. H. (London, S.E.).

Home-made H.T. Accumulator
SIR, -Having made up a very large

accumulator H.T. battery, giving 25o
volts, according to the instructions given
in No. 193, I think it necessary to write
and inform you how delighted I am. I
required a very high plate voltage, as I
wished to use the battery with resistance -
capacity coupled L.F. valves.

A great improvement I find is as
follows : Obtain some A -in. sheet ebonite
and cut sufficient 1 -in. discs (according to
number of cells in use) to take the lugs
of the positive and negative plates, the
holes to take these can be easily cut out
with the aid of a small fret -saw. In the
centre of each disc is drilled a small hole
for the vent. Plug the vent hole for the
time being, afterwards filling in the top
of each cell with either pitch or paraffin -
wax ; the plug can be easily withdrawn
just before the wax sets.

I get seven week' use from each charge
(four valves), which to my mind is exceed-
ingly good. -H. W. T. (London, N.).
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-the dependable
EBONITE

REGISTERED TRADE MARK
BECOL" is more than a trade mark-it

is your protection. It stands for all that
is best in ebonite manufacture-it is a positive guarantee of panels
free from surface leakage. That's why the expert, whatever he may
be, says "BECOL." He knows from experience there is no better

ebonite in the world.

RODS, TUBES, SHEETS, MOULDINGS
Always ask for " BECOL"

THE BRITISH EBONITE Co. Ltd., Hanwell, LONDON, W.7
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Wireless
field
He
sell

4 Amateur-is,..is out
knowledge
Exchange
word,

Address

is attracting all men. The
in great numbers, and he wants

will require Materials, Parts, Tools.
surplus material.

to cater for this class of reader,
and bargains. To meet

columns, which he is sure
4s. minimum, prepaid. Latest

: The Advertisement Manager,
La Belle Sauvage, Ludgate

,!..

Amateur is entering the
to know all about it.
He will also want to

9 /

Wireless"

who will be eager for
him, use the sale and
to search. Rate 4d. per

date Thursday mornings.

 Amateur Wireless,"
Hill, London, E.C.4.
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Soldering
simplified

The Fluxite Soldering Set will solve your
soldering problems for ever. Everything from
an aerial connection to a big multi -valve set
may be soldered quickly and successfully with
this simple soldering set.
The Fluxite Soldering Set is exceptionally
suited for Wireless; it is simple and compact,
and will last for ever. It contains a special
"small -space" soldering iron with non -heating
metal handle, a really efficient pocket blow-
lamp, Fluxite, solder, and full instructions.
All Hardware and Ironmongery
Stores sell the Fluxite Soldering
Set, 7 /6 complete. Fluxite can
also be had in tins
price 8d.,1 /4 and 2,8.

FLUXITE LTD. it'Dept. 326),
Rotherhithe, S.E.16.

Useful "Amateur
Wireless" Handbooks

Of all Booksellers and Newsagents.

Each 1/6 net, or 1/9 post free
From the Editor of " Amateur Wireless."
La Belle Sausage, London, E.C.4.

Crystal Receiving Sets
and How to Make Them
A Simple and Efficient Receiving Set. A Single -Slider Set. Set with
Semicircular Tuner. Crystal Set with Tapped Single Coil. A Loose -
Coupled Set. Set with Plug -In Basket Coils. Combined Crystal and
Valve Receiver. Some Miniature Receiving Sets. Crystal Circuits.
How Crystals Work. Making a Buzzer. Receiving C.W. Signals on a
Crystal Set. Making a Wavemeter from a Crystal Set. Converting
Low -Resistance Phones. The Morse Code.

Simple Valve Receiving Sets
and How to Make Them
A Single -Valve Set with Basket -Coil Tuner. A Single -Valve Set with
Slide Inductance. A Single -Valve Heterodyne Receiving Set. One -
Valve Variometer Set. A Portable Single -Valve Set. Adding a
Valve. A Two -Valve Set. A Three -Valve Amplifying and Detecting
Unit. The "Amateur Wireless" Unit Set. An Improved Unit Set.

Wireless Telephony Explained
The Electron; Induction and Electro-Magnetism; Waves and How
They Travel; Inductance and Capacity; Rectification; Amplification;
Reaction and Beat Reception; Aerials and Earths; Transmitting
Systems; Receiving Sets; Useful Formula' and Data.

Wireless Telegraphy
and Telephony
and How to Make the Apparatus
General Principles of Wireless Telegraphy. Som.!. Informative Experi-
ments. Tuning and Resonance Explained. Transmission and Recep-
tion. Various Detectors Explained and Described. Therrnionic Valves
as Detectors, Amplifiers, and Generators. Making a Single -circuit
Receiving Set. Making a Complete Short-wave Receiving Set. Mak-
ing a Valve Panel for Receiving Set. Making a Five -valve Amplifier.
Wireless Telephony.

Wireless Component Parts
and How to Make Them
Components and Their Varied Purposes. Crystal Detectors Coils :
Making and Mounting. Condensers. Variometers and Vario-Couplers.
Resistances or Rheostats. Transformers. Making a Test Buzzer.

Practical Guide to Wireless
(1/- net)

An Outline of Present Broadcasting. The Aerial. Tuners and Tuning.
The Crystal Set. The Valve and Valve Sets. Telephones and Loud -
Speakers. Current for Valve Filaments.

CASSELL & CO., LTD., LA BELLE SAUVAGE, LONDON, E.C.4

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
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The efficient
Low Loss Coil

EXPERTS agree that
the progress of

Radio invention has
produced no better coil
than the Solinoid layer
Wound.
Anodon Coils owe their
immense success to the
fact that they are built
on this principle. It
means much to your
Set to have it Anodon
Coil equipped. They
are priced low enough
to bring them within
the reach of every en-,
thusiast and they are
unchallenged for qual-
ity. Next time an
Anodon Coil.

Sizes 25 to 300

Prices 2 6 to 6 '-

ifirrobor)
di you,' local dealer out of stock send to
Anodon, 72 86, Oxford Street, W.I, enclosinl
P.O. for price quoted, and the article will he

deli.eret by return, pent
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TIEI,X 0 'I'M?. 0 DIX VALVES
Why pay 14 /- for Doll Emitter Valves, when you can obtain die
famous Triotron Dull Emitter Valve, 2 volt, '2 amp., 5 /6 ; 3-4
volt, '06 amp., 6,6; Power Valve, 10!6, post free. Satisfaction
guaranteed or money refunded. By post from
H. E. NICHOLLS, 29-30, Trinity Square, London, E.C.3.

First Consignment of the Wonderful 14 -inch
CINGIATNI.A.9CI CONE
Complete with bronze stand and support, frame and reed -
rod -12 /6 post free, for first 1,000 orders. 'These speakers
only -require any Brown reed phone screwed on to make
them complete, no tools or fitting required. Patents
pending. Secret cone -parchment. Full approval granted.
JOHN W. MILLER, 68, FErringdon St., E.C.4.
Radio Association Approved Repairer. Phone, Ceotra11950,

SELENIUM CELLS
can now be obtained direct from

Dr. E. E. FOURNIER d'ALBE,
47, Brent Way, Finchley, London, N.3

Prices on application.

FREE Camera Catalogues
Call and see our at indoa,
for London's Largest Se-
lection of New & Second-
hand CAMERAS, or write
for Free Catalogues and
see our money -saving
prices for all kinds of
Cameras, etc.

SANDS HUNTER'S, 3;4 ABI,V.40.2S.L

Sreuld hand
KODAFS
and all

olh r makes
HALF LIST

PRICE.

BROADCAST.
_TELEPHONY

';

n116 1,111!1,

NOTE.-In the following list 0/ transmissions
!hese abbreviations are observed: con. jar
concert; lee. for lecture; arch. for orchestral
concert; irr. for irregular; m. for metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to British

Summer Time.
London (2L0), 364 m. 1-2 p.m., con. ; 3.15-

4 p.m., transmission to schools ; 3.30-5.45, con.
(Sun.); 4.15 p.m., con. ; 5.15-5.55, children
6 p.m., dance music ; 7-8 p.m., time sig., news,
music, talk ; 8 -to p.m., music ; 9.o, news
(Sun.) ; 9.30 p.m., time sig., news, talk ;
to p.m., special feature (Mon., Wed., Fri.).
Dance music on Thurs. and Sat. until mid-
night.

Aberdeen (2BD), 495 m. Belfast (2BE), 440
m. Birmingham (51T), 479 m. Bournemouth
(6BM), 386 tn. Cardiff (5WA), 353 m. Glas.
gow (5SC), 422 m. Manchester (2ZY), 378 m.
Newcastle (5N0), 404 m. Much the same as
London times.

Bradford (21.S), 310 to. Dundee (2DE), 315
m. Edinburgh (2E14), 328 tn. Hull (61U-1),
335 m. Leeds (2LS), 321.5 m. Liverpool (61N),
331 m. Nottingham (5NG), 326 nt. Plymouth
(5P1), 338 m. Sheffield (6F1.), 306 m. Stoke.
on=Trent (6ST), Sot m. Swansea (5SX), 482 m.
Daventry (25 kw.), high -power station, 1,60o m.
Special weather report l0.30 a.m. and 10.25
p.m. (weekdays), 9.10 p.m. (Sun.); 11.0 a.m.,
light music (exc. Sat. and Sun.); relays 2L0
from 4 p.m. onwards, own con. on Mon. Dance
music daily (exc. Sun. and Tues.) till midnight ;
on first Friday in each month until 2 a.m.

IRISH FREE STATE.
Dublin (2RN), 397 m. Daily, 7.3o p.m.

Sundays, 8.30 p.m. until 10.3o p.m.

CONTINENT
The Times are according to the Continental
tystem; for example, 16.30 is 4.30 p.m., and

o8.00 is 8 a.m. B.S.T.

AUSTRIA.
Vienna (Radio Wien), 582.5 m. and 531 m.

(temp.) (to kw.). 12.00, con. (almost daily);
15.30, con. ; 19.25, news, weather, time sig.;
con., lec., news; 20.00, con. ; 22.00, dance
(Wed., Sat.).

Graz, 402 m. (a kw.). Relay from Vienna.
Also own con. (Tues., Wed., Fri.), 20.10.

BELGIUM.
Brussels, 487 m. (2% 1.W.). 17.00, orch.

(Tues., Thurs., Sat. only), news; 20.00, lee,,
con., news. Relay : Antwerp, 265 m. (too w.).

Liege (Radio Club). 585 m.

CZECHO-SLOVAKIA.
Prague, 372 111. (5 kw.). Con., 20.00-23.00,

daily.
Brunn _(ORB), 521 m. (2.4 kw.). to.00,

con., news (Sun.) ; 19.00, lee., con. or dance
(daily).

DENMARK.
Copenhagen (Radioraadet), 347.5 m. (2 kw.).

Sundays : 15.30, lec. ; 17.30, children ; 20.00,
play ; 21.15, news, con. ; 21.15, news, Esperanto.
Weekdays : 20.00, lec., con., news, con. ; dance
to 24.0o (Thurs., Sat.).

Ryvang, 1,150 in. (t kw.). Sundays: 09.0o,
sacred service.

Odense, 8to m. Relays Copenhagen.
Sorii, 1,15o m. (11; kw.). Relays Copen-

hagen.
FINLAND.

Helsingfors (Skyddskar), 504 m. (500 w.).
Helsingfors, 44o m. Con., 28.0o (Tues.,

Thurs., Sat., Sun.).

-xTamafors, 368 m.
*.lywaskyla, 562 m. (200 w.).
*U1C111/01g, 233 m. (200 w.).

* Relay Helsingfors.
GRAND DUCHY OF LUXEMBURG.

Radio Luxemburg (LOAA), 1,200 m. Con.:
14.00 (Sun.), 21.00 (TIM rS. ).

FRANCE.
Eiffel Tower, 2,65o m. (5 kw.). 06.40,

weather (exc. Sun.); 07.15, 08.00, physical
exercises; tt.00, markets (exc. Sun. and Mon.);
11.'20, time sig., weather ; 15.00, 16.45, Stock
Ex. (exc. Sun. and Mon.); 18.00, talk, con.,
news ; 19.00 and 23.10, weather ; 21.00, con.
(daily). Relays PTT, Paris : 07.15, o8.00
(daily).adi

o.Paris (CFR), 1,760 in. (about 3 kw.).
Sundays : 12.45, con., news ; 26.3o, Stock Ex.,
con. ; 20.15, news, con. or dance. Weekdays:
10.4o, news ; 12.30, con., markets, weather,
news ; 16.30, markets, con. ; 20.15, news, con
or dance.

L'Ecole Sup. des Postes et Telegrapher
(PTT), Paris, 458 m. (Soo w.). 07.15, 08.0o,
physical exercise,, (except Sun.); 20.3o, Jec.
(almost daily) ; 21.00, con. (daily).

Le Petit Parisien, 333 m. -kw.). 21.15,
con. (Tues., Thurs., Sat., Sun.).

Radio L.L. (Paris), 35o DI. (250 W.). Con.
(Mon., Wed., Thurs.), 20.30.

Radio -Toulouse, 43t m. (2 kw.). 12.30, con.,
time sig. (daily) ; 17.3o, news (exc. Sun.);
20.45, con. ; 21.25, dance (daily).

Radio -Lyon, 280 m. (2 kW.). 20.20, C011.

(daily). Temporarily closed.
Strassburg, 2C, Ill. (too iv.). 21.15, C011.

(Tues., Thurs.).
Radio Agen, 318 tn: (250 w.). 12.40, weather,

Stock Ex. ; 20.00, weather, Stock Ex. ; 20.30,
con. (Tues., Fri.).

*Lyon-la-.Doua, 480 tn. Own COIL, 20.00
(Mon., Wed., Sat.).

*Marseilles, 351 m. (500 w.).
*Toulouse, 28o m. (z kw.).
1,Bordeaux, 411 m.

* Relays of PTT Paris.
Montpellier, 220 M. kW.). 20.45 (week-

dai only).
Angers (Radio Anjou), 300 m. (50o w.).

Daily : 20.30, news, lee.,con.
Bordeaux (Radio Sud-Ouest), 330 m. Con..

21.00 (Mon., Fri.).
Mont de Marsan, 390 m. (300 w.). Con

(Aeekdays only), 20.30.
Algiers (N. Arr.) (PTT) 310 M. (100 w.).

21.45, con. (Mon., Thurs.).

GERMANY,
Berlin, on both 504 and 571 m. (4 kw.).

06.30, con. Phys. fixer, (Sun.) ; 09.0o, sacred
con. (Sun.) ; 21.00, con. and tests ; 12.55, time
sig., news,' weather ; 15.00, educ. hour (Sun.),
markets, time sig. ; 17.30, orch. ; 20.30, con.,
weather, news, time sig., dance music until
24.00 (Sat., SUFI. Thurs.). Relayed on 1,300
in. by Konigswusterhausen (1,3oo in.) and
Stettin (241 m.).

Konigswusterhausen (LP), 1,300 in. (8 kw.).
11.30-12.5o, relays Berlin (Sun.); 25.0o, lec.
(daily) ; 18.30, relay of Berlin (Vox Haus) con.
(daily). 2,525 in. (5 kw.), Wolff's Buro Press
Service : 06.45-20.10. 2,880 m., Telegraphen
Union : 08.30-19.45, news. 4,000 m. (to kw.),
07.00-21.00, news.

Breslau, 418 m. (4 kw.). 12.00, con. (daily),
Divine service (Sun.); 12.55, time sig. (Sun.),
weather, Stocic Ex., news ; 26.0o, children
(Sun.); 17.00, con. ; 19.00, lec. ; 20.30, con.,
weather, time sig., news, dance (relays Berlin).
Relay : Gleiwitz, 251 m.

Frankfort -on -Main, 470 m. (1% kw.). o8.00,
sacred con. (Sun.); 22.55, time sig., news;
12.55, Nauen time sig. ; 16.00, con. (Sun.);
16.30, con. ; 18.00, markets, lec. ; 20.00, lec.,
con., weather. Dance : relays Berlin. Relay :
Cassel, 273.5 in,

Hamburg, 392 m. (4 kw.). Relayed by
Bremen (279 tn.), Hanover (297 m.), Kiel (230
m.). Sundays : 07.25, time sig., weather, news,
lec. ; 09.15, sacred con. ; 13.15, con. ; 18.00,

(Continued on rage 82)
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For Crystal -Clear
Radio Use

L.F. TRANSFORMERS

TYPE AF4 - 17 /6
TYPE AF3 - 25

The nearly perfect
Transformer.

Ask for leaflets

Wa401 and Wa402.

FERRANTI LTD, HOLLINWOOD
LANCASHIRE

ITS NEVER To
LATE TO MENU

That broken or burnt -out valve has a real cash value.
" DON'T buy new, let LUSTROLUX renew."
Thanks to ultra modern methods and plant, and a staff
of highly -skilled specialists, we can guarantee satis-
faction in valve repairs. No matter what the damage,
it will be returned to you quickly, as perfect in its tone -
reproducing qualities as when new.

AND JUST NOTE LUSTROLUX PRICES !
Bright Emitters ... 4/6 Double Grid Valves ... 7/ -

Dull Emitters ... ... 7/6
Power Valves repaired at half the original cost of

the valve, maximum charge 10/-.
Send for Catalogue A of

lit,f5Irk6
VALVES
PERFECT RESULTS,
Low initial cost ; the
limit in current economy.

LUSTROLUX LTD.,
West Bollington,
Nr. Macclesfield.

a wave stercea 5.110 eurotavy

No. 2
NOW ON

SALE
Better even
than No. 1

gaSt
eiliAgAZINE

publishes only the best work of the best
writers-that is why the first number sold

out. Contributors include :

H. G. WELLS. A. CONAN DOYLE.
H. de VERE STACPOOLE.

A. E. W. MASON. ROBERT HICHENS.
E. W. HORNUNG. JACK LONDON, etc.

Something you should recd
Please Mention " A.W." When Corresponding with Advertisers

LONDON,
E.C.4

111111S.1111=1111.M.1111111
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Anti -Micro -phonic,
valve` holders' must

have these five
features

To MOUNT a valve on springs is not
enough. It must be " floated "-
cushioned against vibration in every
dire6tion. Before you buy an anti-
microphonic valve holder make sure
that it has the following features:
(i) The socket must be perfectly free

to float in every direction-parallel,
lateral, and vertical. In addition the
springs must be of sufficient strength
to " float " the heaviest valve.

(2) There must be no clamped or riveted
joints between soldering tag and valve
socket. In the Benjamin Clearer Tone
Valve Holder it is one piece of solid
metal from tag to socket.
There must be a straight through hole
to assist any cleaning and prevent
accumulation of dust.
Spring movement must be restricted
by suitable stops to protect the springs
when inserting or removing a tight
valve.

The holder must be so designed that
when the valve legs are pushed home
they cannot possibly touch the base-
board.

The extraordinary success of the
Benjamin Clearer Tone Valve Holder
lies in the fa6t that it possesses every
one of these essential features. In
addition, terminals as well as solder-
ing tags are provided to allow new
circuits to be tried out easily.

aPms' ggivAnN MA OE
CLEARER TONE VALVE HOLDER

IANTI.NIFCROPMONIC

(3)

(4)

(5)

Patent Nos. 22208'6-1923
250431-1925

Regd. Design No. 714847

From your Dealer or direct from
THE BENJAMIN ELECTRIC Ltd.,

Brantwood Works, Tariff Road
Tottenham, N.17

V.3

82
BROADCAST TELEPHONY " (coat. from page So)

con. ; 19.15, sports, weather, con, or opera,
dance. Weekdays : 05.45, time sig., weather ;
07.00 and 07.30, news, weather ; 12.55, Nauen
time sig., news ; 14.0o, weather, con. ; 16.15
con ; 18.0o, relays Berlin ; 19.00, lec.; 19.55,
weather and con. ; 22.00, dance (Sun., Thurs.,
Sat.).

Konigsberg, 463 m. (1 kw.). 09.0o, sacred
con. (Sun.); 12.55, time sig., weather, news ;
16.30, con. ; 17.00, con. (Sun.); 19.30, lec. ;
20.00, con. or opera, weather, news, dance
(irr.).

Leipzig, 452 m. (3 kw.). Relayed by
Dresden (294 m.). 08.30, sacred con. (Sun.);
I oo, educ. hour (Sun.); 12.0o, con. (daily);
12.55, Nauen time sig., news; 16.30, con.,
children (Wed.); 20.15, con. or opera, weather,
news, cabaret or dance (not daily).

Munich, 485 m. (3 kw.). Relayed by
Nuremberg (34o m.). 11.3o, lec., con. (Sun.);
14.00, time sig., news, weather ; 16.00, orch.
(Sun.); 16.30, con. (weekdays); 18.30, con.
(weekdays) ; 79.15, lee. ; 19.30, con. (Sun.).

Munster, 410 m. (I kw.). Relayed by Elber-
feld (259 m.), Dortmund (283 m.). 11.45, radio
talk, Divine service ; 12.00, news (Sun.) ; 12.30,
news (weekdays) ; 12.55, Nauen time sig.;
15.30, news, time sig. ; 16.00, con. ; 17.00,
children (Sat.); 19.40, news, weather, time
sig., lec., con.

Norddeich (KAV), 1,800 m. 24.0o and 04.0o,
weather and news.

Stuttgart, 446 m. (I% kw.). 11.30, con.
(Sun.) ; 16.30, con. (weekdays) ; 17.00, con.
(Sun.); 18.30, time sig., news, lec., con.
(daily); 21.15, time sig., late con. or cabaret.

HOLLAND.
Amsterdam (PCFF), 2,125 m. (I kw.).

Daily : 06.35-15.30 (exc. Mon. and Sat., when
12.30-13.30), news, Stock Ex.

Hilversum (HDO), 1,o6o m. (5 kw.). 09.00,
sacred service (Sun.); 19.10, con. ; 21.00, news,
etc.

HUNGARY.
Buda-Pesth (Csepel), 56o m. (2 kw.). 09.30,

news; 12.00 and 15.0o, weather, news ; 17.00,
dance music; 20.00, con. or opera; dance
nightly.

Kosice, 2,020 m. (213 kw.). 19.00, con.

ICELAND.
Reykjavik, 327 m. (700 w.). Tests : 22.3o,

24.30.
ITALY.

Rome (IRO), 425 M. (3 kw.). 10.30, sacred
con. ; 13.15, official communique; 17.00, chil-
dren ; 17.30, relay of orch. from Hotel di
Russia ; 17.55, news, Stock Ex., jazz band ;
20.3o, news, weather, con. ; 22.15, late news.

Milan, 320 M. (2 kw.). 20.00-23.00, con.,
jazz band.

JUGO-SLA VIA.
Belgrade (Rakovitza) (IIFF), 1,650 m.

(2 kw.). 17.0o, news (daily), con. (Tues.,
Thurs., Sat.).

Agram (Zagreb), 35o In. (50o w.).
LETTLAND.

Riga, 475 M. (2 kw.). Con, daily, 21.00-
22.00.

NORWAY.
Oslo, 382 M. (1.2 kw.). 11.0o, Divine service

(Sun.), Stock Ex. (weekdays) ; 19.15, news,
time, lec., con. ; 22.00, time, weather, news,
dance relayed from Hotel Bristol, Oslo (22.3o-
24.00, Sun., Wed., Sat.).

Bergen, 358 m. (114 kw.). 19.30, news, con.,
etc.

POLAND.
Warsaw, 480 m. (6 kw.). Daily : con.,

11.00-13.00; 1,5.00-23.00, daily.

RUSSIA.
Moscow (RDW), 1,450 m. (12 kw.). Week-

days : 12.30 and 17.55, news and con. ; 23.0o,
chimes from Kremlin.

(Popoff Station), 1,010 m. (2 kw.). Tomo,
11.00, lec. ; 13.00, 19.00, con. (Tues., Thurs.,
Fri.).

Radio Peredacha, 410 m. (6 kw.).
Trades Union Council Station,

(2 kw.). 18.00, con. (Mon., Wed.).
450 m.

JULY 17, 1926

Leningrad, 940 m. (2 kw.). Weekdays
16.00.

Nijni Novgorod, 86o m. (1.2 kw.). 17.0.
(Tues., Fri., Sun.), con.

Astrakhan, 650 m. (1 kw.).
Kieff, 78o in. (i kw.). 18.00, con. (daily).

SPAIN.
*Madrid (EAJ6), 302 101. (r.% kw.). Daily

con. (times vary daily). Closes at 24.0o 01
Sun., Wed., Sat.

*Madrid (EAJ7), 373 m. (4% kw.). 17.3o
24.0o, con. (almost daily).

*Madrid (EAJ4), 340 m. (3 kw.). 16.0o

conT*he .Madrid stations are again working ti

a rota, varying time of transmissions daily.
Barcelona (EAJ1), 325 01. (1 kw.). 17.00

21.00, news, lee., con. (Sun.) ; 18.00-23.01
(daily).

Barcelona (Radio Catalana) (EAJI3), 462 In
(1 kw.). 19.00-23.00, con., weather, news.

Bilbao (EAJg), 415 m. (1 kw.). 19.00, news
weather, con. Close down 22.00.

Bilbao (Radio Vizcaya) (EAjtr); 418 m
(2 kw.). 22.00-24.00, con. (daily).

Cadiz (EAJ3), 357 In. (55o w.). 19.00-21.00
con., news. Tests daily (exc. Sun.), 24.0o.

Cartagena (EAJ15), 335 m. (1 kw.). 20.3o
22.00, con. (daily).

Seville (EAJ5), 357 m. (1% kw.). 21.00, con.
news, weather. Close down 23.00.

Seville (EAJ17), 300 m. 19.00-22.00, con
(daily).

San Sebastian (EAJ8), 343 In. (zoo w.).
17.00-79.00, 21.00-23.00 (daily).

Salamanca (EAJ22), 355 M. (I kW.). 17.00
and 21.00, con. (daily). Closes down 23.00.

Saragossa, about 325 m. Testing.
SWEDEN.

Stockholm (SASA), 430 In. (r% kw.). 11.03
sacred service (Sun.) ; 12.30, weather; 14.00,
con. (Sun.) ; 17.00, children (Sun.) ; 18.00,
sacred service; 19.00, lee. ; 21.15, news, con.,
weather. Dance (Sat., Sun.), 21.45.

Relays.-Boden (SASE), 1,200 m. ; Eskil
stuna, 25o m. ; Falun (SMZK), 370 m. ; Gothen.
burg (SASB), 288 m. ; Gefle, 208 in. ; Joenkoep
ing (SMZD), 199 m. ; Kalmar, 253 m. ; Karls
borg (SAJ), 1,350 In. ; Karlscropa (SMSM), 19(
m. ; Kritinehamm (SMTY), 292 in. ; Karlstad
(SMXG), 221 m. ; Linkoeping, 467 In. ; Maim<
(SASC), 270 m. ; Norrkoeping (SMVV), 26o m.
Orebro, 237 m. ; Ostersund, 72o m. ; Sal(
(SMTS), 245 m. ; Sundsvall (SASD), 55o m.
Trollhattan (SMXQ), 322 m.; Umea, 215 m.
Varborg, 385 m.

SWITZERLAND.
Lausanne (HB2), 85o in. kw.) (temp.).

20.00, lee., con. (daily).
Zurich (Hongg), 515 m. (temp.) (500 w.).

11.00, con. (Sun.) ; 12.0o, weather ; 12.55,
Nauen time sig., weather, news, Stock Ex.;
13.30, piano solo ; 17.00, con. (exc. Sun.)
18.15, children, women ; 19.00, news, weather

lec., con., dance (Fri.).
Geneva (HB,), 760 at. (2 kw.). 20.15, con.

(daily).
Berne, 435 in. (2 kw.). 10.3o, organ music

(exc. Sat.) ; 16.0o, 20.3o, con.
Basle. r000 m. (t1 k.w.), con. daily. 20.30

sliding Trays for Storing Fruit is the
subject of a well -illustrated article
appearing in the current issue of "The
Amateur Mechanic and Work " (3d.), and
should prove of great use to many readers.
Other articles appearing in the same
number are : "Hints and Kinks Illus-
trated," "Artistic Inlaying for the Home-

worker," "What Things Can I Patent ?"
"Clearing Drains and Sinks," "A Com-
bined Earthing Switch and Lightning
Arrestor," "Making a Bugle Violin," "A
Garden Swing," "Leather -work Cushions
for Chair Seats," "Camera Work That
Pays," "Overhauling the Motor -cycle for
the Summer Tour."
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Have you entered for
Dubilicon Competition
yet?
If not, write to us now
full particulars.

Cash Prize £200.

o3taii..it.
G.'. T F PE 0 TRADE

DUB/LIER
CONDENSER CO (1925) LTD

VICTORIA RoAD,NTTR,i070,,3
(1925) LTD.,''ru THE '''OCO7:"RCO(192)l7DVer7K1

E P S 200
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Once set it stays set
Neither vibration nor shocks will cause this crystal detector
to lose the extraordinarily loud reception you find when first
adjusting it. The secret lies in the unique spring construction
which safeguards the connection of the two super -sensitive
elements. The initial outlay of 3/- will be the end of your
crystal expenses and troubles. The Brownie Wireless
Guarantee is given with each model.
The Permatector," moreover, is a handsome addition to
your set. Built to fit instantly any model Brownie
Wireless " Receiver, it has also brackets, screws and nuts
provided to allow it to be fitted to any make of crystal set
in a very few minutes. The outer case is turned out of solid
brass rod and heavily nickel plated.

The Brownie Wireless In case of
accidents

"PERMATECTOR" 3 - refills are
supplied at

the always " ever -set " crystal detector from all dealers 1/6perpair

For 10/6 you can buy the world's most famous crystal set-the
BROWNIE WIRELESS (Model No. 2) CRYSTAL RECEIVER.
Ask your dealer to show you this unique and Perfect instrument.
Also the Brownie " DISTRIBUTION BOARD " which, at a cost
of 3/-, enables you to take four pairs of Headphones or Loud
Speaker into the garden without loss in reception strength.

The Brownie Wireless Co. ( f..TV) Ltd.
310a -312a, Euston Road, London, N.W.1.

Phone: Museum 3747

A \\

Voltage - 4 volts
ConsumpVon '4 amps.

Price 6/6

We are o..:,ering the public for ,a limited
time only the chance of securing excep-
tional value in valves. The

VICTOR DYE VALVE
is perfectly constructed and fully
guaranteed. It is designed with a
specially shaped Anode and Grid which
ensures maximum sensitivity and an
almost unequalled purity of tone.
Further, the design of this valve is such
that it is absolutely free from all micro-
phmic noises.
Although a bright Valve, its current
consumption is only '4 amps.

Made by Philips, the famous
Dutch Valve Manufacturers

OUR UNIQUE COMPETITION
OPEN TO ALL PURCHASERS OF THESE
VALVES - - - No Entrance Fee
1st PRIZE. 2 -Valve Set,' or equivalent value in

Radio Goods.
2nd PRIZE. Loud Speaker, or equivalent value

in Radio Goods.
3rd PRIZE. Pair of Headphones, or equivalent

value in Radio Goods.
Full particulars and form enclosed with every Victor
Dye Valve. Guaranteed safe delivery. C.O.D.

VICTOR DYE LTD., 142 Liverpool Road,
LONDON, N.1.

Advertisers Like to Know That-"You Saw it in A.W.'"
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All Post Free = At Callers Prices
IZION HAND

DRILL

Only
TAKES DRILLS 016
UP TO 5/16 in. t)/
SIX DRILLS - - 1 /-

RELIA BILITY
CONDENSERS

Mansbridge
Mfds. Type.
.25, 1/6 1, 2/6
.5, 1/9 2, 3/6

Woced..Es6
CABINET.'

For Panels 7 in. high
Width r.idinged Lid
Oak 12`,14/6 ; 14",

15/-; 18", 16/-.
Mahogany. 1/- extra.

1/3

46
Pin
Type

COIL
FORMER

Insulator
and Gal.

Bracket 1/9 4

CLAYTON EBON-
ITE. Any size cut.

BRITISH WIRES,

DEWAR Switches
12

contact
2/6

dcc. per lb. reel.
18's 1/11, 22's 2/8,
24's 2/11, 26's 3/4,
28's 3/9, 30's 4/10.

QUARE LAW
VAR. CONDEN-
SERS. .0005

4 pt. TACKS.0003 4/6. Vernier
Blade extra, 1/4. type

1/9

li

RELIABILITY All Igranic, Lissen, Orders 5/8 Value
WIRELESS Burndept, Edison- Carriage Paid.

GUIDE, No. 2. Bell, Atlas, S Seer- Under 516, 2d. Per
Yee on Request. ling goods supplied. 1/- for Packing.

rzry o1.b,
3. RADIO HOUSE,

MACAULAY ST., HUDDERSFIELD
341. (,rams:71.1012011CH HUDDERSFIELD. Mar.7 of

Ret bIlay

Great Photographic
Competition

£120 IN PRIZES
. . See . .

The Weekly Telegraph this week

H.T. Batteries Pocket Flash
Lamp Batteries 4/4 doz.; Dutch
Valves from 2 7 ; Headphones from
4/9 ; Croix Transformers (genuine),
4 /-. Write for price list.
KENNETT'S WIRELESS STORES,
11 Liverpool Rd., ISLINGTON, N.1

If YOU CAN'T SELL IT Elsewhere

1The BAZAAR
LINK HOUSE, 54, FETTER LANE, LONDON, E.C.4.

SELL IT THROUGH

-WET H.T. BATTERIES
IBritish made (round or square) Leclauche Glass Jars, 22 x it x 11,
for wet H.T. Unite. Waxed, 1/3 doz., plain, 1/. doz. Carriage and
packing extra. 'Phones and Loud Speakers reconditioned, 4/6 8: 5/ -
The H.R.P. Co., 46, St. Mary's Road, LEYTON, E.10.

NO OTHER JUST AS GOOD
No other Coil Holder has so many unique
and essential features combined to enable
perfect and easy tuning. The moving block
simply cannot fall back.

Patent No. 71'

193150

Other Patents

Gear
. Ratio

GEARED 9
pending Con HOLDER

The Only Perfect Coil Holder
Fading Banished-BacklashVanistel

61- Dealers,
or post

Of all good Radio

free direct from
THE PENTON

ENGINEERING CO.,
I -o mer St.,Gray's

Jinn Rd., W.C.1.

84

CHIEF EVENTS OF THE
WEEK

London
Aberdeen
Birmingham
Bournemouth
Glasgow
Manchester

London
Birmingham
Bournemouth
Cardiff
Newcastle

London
Aberdeen
Cardiff

London
Aberdeen
Bournemouth
Belfast
Manchester
Nottingham
Sheffield
Swansea

London
Aberdeen
Cardiff
Glasgow
Newcastle

London
Aberdeen
Birmingham
Bournemouth
Glasgow
Manchester

London
Birmingham
Bournemouth
Belfast
Manchester

SUNDAY, JULY 18
Shakespeare's Heroines.
Recital of Psalm Tunes.
Symphony Programme.
Handel Programme.
Band of 1st Btn. H.M. Cameronians.
Songs and Chamber Music.

MONDAY
Chamber Music.
Musical Comedy.
Popular Light Music and Ballads.
The Merrymakers.
" The Novae.'

TUESDAY
Popular Orchestral Concert.
Instrumental and Vocal Concert.,

A Day's Coaching."

WEDNESDAY
" The Pier Revels of 1926."
An Hour of Burns.
Popular Light String Music.
Ballad Concert.
Australian Bush Songs.
The Nottingham City Police Band.
The Soho Syncopaters.
The Tawe Glee Singers.

THURSDAY
The Vicar at the Jumble Sale.'

Operatic Programme.
Old and New Music.
Variety.
Arias-Light Orchestral Music.

FRIDAY
Five Birds in a Cage.
Mirth and Melody.
Light Classics.
Operatic Night.
The City of Glasgow Police Military Band.
A Seaside Concert.

SATURDAY
No Option.
The City of Birmingham Police Band.

A Merry -Go -Round."
Popular Songs and Duets.
Request Programme.

TRADE NOTES AND
CATALOGUES

pOUR very attractive showcards have
I just been issued by Messrs. Igranic
Electric Co., Ltd., of 147, Queen Victoria
Street, London. They illustrate the
Pacent S.L.F. variable condenser, trans-
former, filament rheostats and series of
plugs and jacks.

A four -page catalogue dealing with a
variety of terminals has been issued by
The M.A.P. Co., of 246, Gt. Lister Street,
Birmingham. In addition to terminals,
there are shown switch arms, lead-in
tubes and other small accessories.

An interesting and informative sixteen -
page booklet dealing with the Dimic coils,
made by L. McMichael, Ltd., of Hastings
House, Norfolk Street, Strand, W.C.2, has
been sent us by that firm. Users of these
coils will find many useful circuits in the
pUblication, which. incorporate Dimic coils
to their best advantage. Other literature
which is available from this firm deals
with their Supersonic receiver, vernier
dials, and balancing condenser.

An interesting range of the smaller
accessories used in radio work are illus-
trated in a six -page catalogue issued by
Messrs. J. J. Eastich and Sons, of Eelex
FIOUSe, i 38, Bunhill Row, E.C. A device
of particular interest to the constructor is
the low -loss coil holder which is suitable
for mounting home-made basket coils,

lematettrwiretesil
COUPON

Available until Saturday,
duly 24'.h, 1926
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ADVERTISEMENT INSTRUCTIONS tot "Amateur
Wireless " are accepted up to first post on Thurs-
day morning for following week's issue, providing
space is available.

PREPAID ADVERTISEMENTS.

Advertisements under this head are charged
FOURPENCE PER WORD, minimum charge
FOUR SHILLINGS.

DEPOSIT SYSTEM.
As the Publishers cannot accept responsibility

for the bona fides of Advertisers in this publication
they have introduced a system of deposit which
it is recommended should be adopted by readers
when dealing with persons with whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub-
lishers the amount of the purchase money of the
article advertised. This will be acknowledged to
both the Depositor and the Vendor, whose names
and addresses must necessarily be given. The
Deposit is retained until advice is received of the
completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In
addition to the amount of the Dercsit, a Fee of
6d. for sums of £1 and under, and Is. for amounts
in excess of Li, to cover postage, etc., trust be
remitted at the same time. In cases of persons
not resident within the United Kingdom, double
fees are charged.

The amount of the Deposit and Fee must be
remitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

AMATEUR WIRELESS,"
ADVERTISEMENT DEPARTMENT,

LA BELLE SauVAGE, LONDON, E.C.4.

WIRELESS.-Capable, trustworthy men with spare time who wish to
substantially increase income, required where we are not fully repre-
sented. Applicants must have practical knowledge of installation of
Set and Aerial, he a Householder or live with parents, and be able to
give references. State age and experience. - Address, Dept. 28,
General Radio Company, Limited, Radio House, Regent Street,
London, W.I.

PATENTS. -Trade Marks. Advice Handbook free. -13. T. King,
Regd. Patent Agent, 146a, Queen Victoria Street, London.

PATENTS and Trade Marks obtained.-H. T. P. Gee, Patent Agent,
Member R.S.G.B., A.M.I.R.E., 5152, Chancery Lane, London, W.C.2.
Phone Holborn, 1525.

BARGAIN.-Three transformers for Superhet, nearly new, cost
£3 58., sell 13 10,-Evans, Danygralg, Penelawdd, Swansea. 114

GREEN DEACON DIAPHRAGM PAPER, ready for use, splendid
results, 12 in. diem., Ys. 6d.-P. J. East., 29, Prince's Parade
London, N.3. [13

Build Your Own LOUDSPEAKER
WITH A LISSENOLA OR BROWN A
and our COMPONENTS. You can construct yourself a hand-
some CONE type, or PLEATED PAPER type LOUDSPEAKER
in half an hour for lees than it would cost you for the ordinary
cheap horn type Loudspeaker. You will obtain VOLUME,
CLARITY, and unsurpassed tonal quality. Prices, particulars and
Diagrams for stamp. TRADE inquiries invited. Telly= Dealer.

Goodman's, 27, Farringdon St., E.C.4

r..es22Z

The Original One Hole Fixing Defector
Stops Fiddling with Catswhiskers
Every "Liberty

id"einalersall!tested on actual
broadcasting and or direct
sitillyguarapteed
'tooted and Un-
animously mom.
mended by the

I wireless pros

Frac T.:

50% More Efficiency
50% Lower Price

The 177, DETECTOR.

Refuse inferior imitations
Insist on seeing name' LIBERTY'

190.000 Satisfied Users-Specimen Testimonial
Dear Sirs, March 3rd, 1926.

Having got tired of Catswhiskers and other forms
of Detectors, 1 purchased one of your " Liberty"
Detectors and now my troubles seem to be over,
for it is impossible to get a dull spot, and it is
ever set to give us pure music and speech, and the
strength of signals is very greatly increased. I am
using a T.M.C. Loud speaker, and both music and
talks are very distinct and clear all over the room.
This testimonial is entirely unsought and you are
at liberty to use it for any purpose. Wishing you
the best elleCeSS, 1 leg to remain, Yours faithfully,

(Signed) Chas. W. Iredale,
RADI-ARC Elec. Co., Ltd., Bennett St.,London, W.4
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...lower ILE 1
resistance than
any other coines
inercial plug in

coil /
TESTS carried out by

the National Physical
Laboratory show that the
LEWCOS COIL has a
lower H.F. Resistance than
any other coil on the
market.

Its low H.F. resistance
combined with great selec-
tivity and mechanical
strength make the
LEWCOS Coil the finest
you can buy.

Made by the
manufacturers

of Clazite.

Try a LEWCOS Coil in
your set-it makes all the
difference. Descriptive
leaflet gladly sent on re-
quest to :

The

LONDON ELECTRIC WIRE
COMPANY & SMITHS, Ltd.

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

No. 25

4/6

35 40 50 60 I 75. 100 150 200 250 300

9/- 10 /-Price 4/6 4/6 5/- 5/6 15/6 6/9 7/6 8/6

Inductance
COIL

JUDD

Cassell's

"AMATEUR WI IELESS"
HAND 2 OOKS

each 2/6 net

The Wireless Man's
Workshop

By R. W. HALLOWS, M.A.
A concise and practical book dealing with all methods of
the making up of cabinets, cutting and finishing panels,
drilling, slotting, working of metals, soldering, etc. etc.

Loud Speaker
Crystal Sets

The special system of operating a loud -speaker from a crystal
set-with results comparable to those obtained with one and
possibly two valves-is fully described with diagrams and
illustrations.

Cassell & Co., Ltd.,
La Belle Sauvage, E:C.4.

.....- 1
" t -

Advertisers Appreciate Mention of

VAR. THE /2'

Oti

Fired males in-
sulatedfrom end
plates by 'Scree -

in.

Rotor VOW'S of
decrement shape

Soldered lig-tail
connection to rotor

2,01105

Dnst-proof cover
for gear

mechanism

Definite stops on
rotor spindle

VERNIER,
RATIO
100- 1

-this is the report of all the
Radio authorities towhom we
submitted the PYE CONDENSER
before placing it on the
market.

The same skill and care
that have made our scientific
instruments world - famous
have been brought to bear
on this new condenser. The
200-1 vernier movement
works as smoothly as the
adjustment of a microscope
and with the same complete
freedom from backlash. The
metal work is of solid brass
and the insulation of porce-
lain.

CAPACITIES

.0001 m.f.d.

.0002

PRICE

Li 2 6
.0003 o,

.0005

.00075 : 7 6

ARIABLE CONDENSED
Brings Reception to Perfictiort

Obtainable from all radio dealers or in case of
difficulty from :

W. G. PYE & CO., GRANTA WORKS
MONTAGUE ROAD, CAMBRIDGE
Manufatlurers of Scientific Instruments & Radio Apparatus

"A.W." with Your Order
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.M. advantages

1 GREATER EMISSION
1- SURFACE.

P.M. Filaments have up to 51 times
greater emission surface than ordinary
filaments ensuring a much wider range
of power for economical operation;
in fact these new filaments are so con-
servatively rated that they give ample
results at lower voltages than marked &
will stand up to a reasonable overload.

9 LONGER VALVE LIFE.
The special alloy of rare metals that
forms the heavy covering of P.M. Fila-
ments is prepared by a patented process
that secures a copious flow of electrons
and the operating temperature is so low
that this precious alloy cannot be dis-
charged, a definite proof of long useful
life.

UNBREAKABLE
FILAMENT.
P.M. Filaments are longer than ordin
ary filaments, and retain their ductility
even after -1,000 'hours life, so -that it is
possible to tie them in a knot. At no
time does the low operating tempera-
ture causc sag, and these filaments are
specially set around the five strong
resilient hooks so that they are free
from tension and cannot he broken
except by the very roughest handling.

A NO VISIBLE GLOW.
-11 The extreme economy in heat of P.M.

Filaments can be judged by the fact
that no sign of glow can be discerned
during operation.

5
REDUCED CURRENT
CONSUMPTION.
P.M. Filaments only require one.tenth
ampere filament current, giving up to
seven times the life of each accumulator
charge, a reduction to one -seventh in
your cost of accumulator maintenance.

NONOISES.
MICROPIRONIC6

The unique method of mounting the
filament within the field of the grid and
anode, so that the filament lies without
tension or sag in its correct position,'
and all the electrons are utilised and
controlled, completely eliminates all
microphonic noises, leaving an effective
background of silence to emphasise
faithful reception.

7MAJESTIC VOLUME. .

livery P.M. Valve is a master valve in
its own class, designed to give you

JULY 17, 192.6

that save you money, give better
reception and cost no more to secure
than the price of an ordinary valve-

Perfect Radio
Reception.

Grid with two supports Anode (with two support) cut

away to show filament and krid,

Filament two
complete loops

',resilient filament supports
keeping filament in

permanent alignment.

Note that the vastly increased length of the P.M.
Filament completely within the field of the anode
and grid is obviously greater than that of any
other valve on the market.

The man who knows about
valves will tell you that it is the
filament that counts and this 13
what you pay for. He will tell
you that a filament with P.M.
aivantages will give you 33%
better results, reduce your main-
tenance costs and last you many
times longer than any other, no
matter what new constructionLl
features 'are employed.

For 4 -volt accumulator or
3 dry cella

THE P.M.3. (General Purpose)
0'1 amp. 16/6

THEP.M.4 (Power) 0'1 amp. 22/6
For 6 -volt accumulator or

4 dry cel:s
THE P.M.5 (General Purpose)

0'1 amp. 22/6
THE P.M.6(Powor)0*1 amp. 22/6
For 2 -volt accumulator
THE P.M.1 H.F. 01 amp. 15'6
THE P.M.1 L.F. OA amp. 15/6
THE P.M.2(Power)015arnp. 18/6
These paces do not apply in Irish Free .5Ws

Ask yowl Dealer for the Valves with the P.M. Fiktinertt

Mullard
THE  MASTE1Z- VALVE

ADVT. THE WILILLARD WIRELESS SERVICE CO., LTD., BALHAM, LONDON, S.W.12

Printed and Publiatied in Lowland by CASSELL & COMPANY, LIMITED, Ludgate 1-1 ill, London. E.C.4. Sole Agent for South Africa, CLfilMAL A lin sAGLNL1 LIMITED, Saturday, July 17, 1920
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MAKING THE CRYSTAL SET SELECTIVE
--....11111=111=11

THE SIMPLEST PORTABLE SET

Vol. IX. No. 215 SATURDAY, JULY 24, 1926 Price 3d
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CONTENTS
HOW YOU CAN RECEIVE

SHORT - WAVE TELE-
PHONY

A NOVEL TUNING UNIT

A NEW SELENIUM -CELL
DISCOVERY
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Registered at G.P.O. as a Newspaper.

LEAD IN TO
MOVING LOP_

STEEL
MAGNET

CRADLE

SEE PAGE 98

SUSPENSION

DOPED
PAPER
CONE

MOVING COIL
ON BACK OF
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The photograph shows the McLachlan Loud -speaker, which
is fully described by the inventor in this issue.
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A PROFITABLE INVESTMENT
li

dity 17- El
/

E.E.C. MONOBLOCK
" H.T." ACCUMULATORS
Dull Emitter Valves have done much towards reducing
the expense incurred in recharging your L.T. Accumu-
rators, but the wireless enthusiast still finds that the
cost of H.T. Battery upkeep is a considerable item.
This outlay can be more than halved by using the
E.E.C. MONOBLOCK ACCUMULATORS, while
at the same time wireless reception is immensely im-
proved. Much of the noise attributed to atmospherics
emanates from your dry battery. If you want per-
fect reception use Accumulator H.T. 20 -volt units
in Moulded Class Poxes, Tam-ed at every cell, with
Grease Cup. Capacity 1,800 milliamps. Size 81" x
1 x ". Weight 2 lb. Price 12'- per unit
charged in a dry state, and only needing addition
of acid. 10 -volt units, same specification as
above, but half the length 6/..
tend name and address oa P.C. for free copy of 44 -page Radio Catalogue

tewornic iketricitd

DOWN

TO

i0
METRES !

Igranic Short Wave Coils
have a wavelength range
of approximately 10 to
100 metres.

They are wound with
heavy gauge wire, rigidly
supported so as to preserve the accuracy of spacing.
The H.F. resistance is extremely small and oscillation
is easily obtained.

Made in 4 sizes.
2 turn 2/6
4 turn 2/7
6 turn 2/8
9 turn 2/9

10/- per set of four.
Send for LIST No. D 18.

Pat,
applied
for.

IGRANIC ELECTRIC CO. LTD.,
149, Queen Victoria St., LONDON, E.C. Works : BEDFORD.

,51Iercury outdone!
MERCURY 1S a back number nowadays. For
years his supremacy as a swift bearer of tidings
went unchallenged. But then came railways and
motor -cars, aeroplanes, and the telephone, and
Mercury was outdone. His real death -blow came
with CLF,ARTRON VALVES-the mo't faithful, the
swiftegt, and the most pleasing form of message

transmission ever devised.
For Increased Volume, for Greater Di§tance, for
Operatic Purity of Tone always use CLEARTRON VALVES

-the valve with the Ironclad Guarantee
Full technical data and prices of all types obtainable from your dealer or 110111

CLEARTROINI RADIO ILIIIMIIITED
ONE CHARING CROSS, LONDON, S.W. I, AND BIRMINGHAM
'Phone: Regent 2231/2 'Grams: " Cleartron, Wefirand, London "

*A', 52

To Ensure Speedy Delivery. Mention " A.W." to Advertisers
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HOW YOU CAN RECEIVE
SHORT-WAVE TELEPHONY

THE test of a short-wave set is its
ability to receive telephony. Generally

speaking, any short-wave set that will
receive telephony will be admirable for
the reception of morse signals, because, if
it will take in telephony transmissions, it
must have been adjusted to "the last
notch " so to speak.
.I know that many folk have been

tempted to build themselves short-wave
sets with the idea of getting American and
Continental broadcasting on wavelengths
of from 35 metres to too metres, and have

comes in full and strong, without any dis-
tortion that makes speech unreadable.

Most short-wave sets are constructed
with some circuit which provides for a
fixed reaction coil, with control provided
by a variable condenser. These are really
the only possible circuits for short-wave
working. Sets with variable magnetic rd. -
action can  he used, and are used, but
usually their manipulation is far too
ticklish a business for the average listener.

Considering, then, a set with a fixed re-
action coil and a variable condenser con-

C1D12 TURNS 34IN. DIA. ec

00015
>i 000l

E L-8

6

DEVTc,,.0003
I 3MEGS

0002
?OTURNS

3i IN. DIA.

Circuit Diagram of a Good Short-wave Receiver.

been very disappointed to find that though
there was not much difficulty about receiv-
ing K D K A, the other more interesting
transmissions on the lower wavelengths
could only be tuned in with the greatest
difficulty.

Smooth Reaction Control
Presumably the reader is aware of the

necessity for carefully choosing a fixed
grid leak of the right resistance to assist,
with other necessary adjustments, in get-
ting a smooth reaction control. A smooth
control of reaction is absolutely necessary,
but it is not all. The reaction control
must be very gradual as well as smooth.
If it is too quick in rising from very little
to the point of oscillation, it will usually
be found quite impossible to get the set
into that delicate state, just before oscilla-
tion, in which telephony from a distance

0 HT.4-1

Hr' -2

trol, it is obvious, for smooth and gradual
application of reaction, that the smallest
possible, coil that will give reaction over
the desired wavelength band should be
used, in conjunction with a good variable
condenser of low maximum capacity. On
short waves it is better to aim at getting
really efficient control over a short wave-
length band than to try to have the re-
action work over all the settings of the
grid -tuning condenser for any given coil.

To take a concrete example: My own
short-wave set is built to the circuit shown
by the illustration. For working over the
wavelength band which is most interesting
just now, namely, from 35 to ,fio metres,
I use coils of No. 12 wire 3% in. in dia-
meter and 3% in. long. The grid coil,
Irhich is tuned with a .0002-microfarad
square -law Gecophone condenser, consists

'(Concluded at foot of next tags)
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Photograph of Novel Tuning Unit.

MANY amateurs will be interested to
hear of a method for dispensing with

the ordinary two-way coil holder and the
flexible wires connected with it. The
photograph shows an arrangement by
means of which this may be accomplished.

The following materials are required :
A valve plug from an old valve; one coil
(75 turns) wound on a 3 -in. former; one
coil (40 turns) wound on a 2 -in. former;
one strip of ?yin. ebonite 9 in. long I in.
wide; one strip of 34 -in. ebonite 2 in. long
% in. wide; three pieces of 6 B.A. rod
2% in.' long; four 6 B.A. nuts; one 6 B.A.
ebonite knob; one pinion wheel with to
teeth and one cog -wheel with about 6o
teeth (these may be taken from an old
clock) ; two brass bushes for 6 B.A. rod;
one 4. -in. bolt, nut and washer (No. 4 or
6 B.A.).

A hole is drilled in the centre of the
valve plug. The 9 -in. strip of ebonite (a)'
is placed in hot water, and when pliable is
bent round a jam jar (which should be of
the same circumference as the 75 -turn coil)
and allowed to cool. A hole is drilled
through the centre (for fixing ebonite to
valve plug); this hole should be the same
size as the hole drilled in the valve plug.
Two holes should be drilled through the
ebonite so as to allow two of the pieces of
6 B.A. rod (when the 75 -turn coil is placed
inside the ebonite) to pass through the coil
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to meet in the centre. These holes should
be large enough to take the two brass
bushes, to each of which should be sol-
dered a wire. These two wires are con-
nected to the filament pins of the valve
plug. Two further holes are drilled (one
on each side of the hole for fixing the
ebonite to the valve plug) through which
the ends of the 75 -turn coil pass to be con-
nected to the grid and anode pins re-
spectively. The bolt should now be
put through the ebonite and valve plug
and the .nut screwed on so as to make the
ebonite firm. The 75 -turn coil is held in
position by binding in two places with silk
or cotton (b).

A 2.1 -in. hole is then drilled in the centre
thickness of the a -in. strip of ebonite
and tapped 6 B.A. The large cogwheel (c)
is soldered to one piece of 6 B.A. rod in
such a position that, when passed through
the outside ebonite (a) and coils and
screwed into the 2 -in. strip (d) inside the
.1.0 -turn coil, it will fit tightly to the brass
bush. The small pinion wheel (e) is sol-
dered to the other piece of the -6 B.A. rod
in such a position as to allow it to pass
through a hole drilled in the ebonite.
Two 6 B.A. nuts lock it. The remain-
ing piece of 6 B.A. rod is passed
through the opposite hole and screwed into
the ebonite (d), and two locking nuts are
put on the outside of the brass bush. The
ends of the 4o -turn coil are soldered to the
two pieces of 6 B.A. rod which meet in the
ebonite (d).

The 4o -turn coil is fixed to the 2 -in. strip
of ebonite (d) by putting a small screw
through the coil into the ebonite at each
end. It will be found now that the inner
coil will rotate inside the larger coil and
at the same time be connected to the valve
pins.

By using the 75 -turn coil for reactance
and the 4o -turn coil for the aerial induct-
ance, and rotating the inner coil, very
sharp tuning may be obtained, while there

is no difficulty with regard to reversing
the coils to make them react. For high -
frequency work, by using the 75 -turn coil
for anode tuning the 4o -turn may be used
for reactance. Fof crystal reception or
any other case where a variometer is re-
quired, this is made possible by shorting
two of the terminals. W. T. J. J.

BATTERIES IN THE
PORTABLE SET

HIGH- and low-tension batteries form a
large portion of the load that has to

be carried about with the portable receiver.
H.T. batteries can, under certain circum-
stances, be dispensed with if four -electrode
valves are used, but the L.T, battery,
either of the dry cell or accumulator type,
is absolutely necessary.

Dry cells are quite satisfactory provided
they are not required to work a large
number of valves. Small non -spillable
accumulators, although, perhaps, slightly
heavier than dry cells of similar current
capacity, take up less space and are cer-
tainly more economical. Only a very
small accumulator is needed to supply the
filament current for a multi -valve receiver
provided dull -emitter valves are used. The
weight of the H.T. battery -can be reduced
by using one having small cells, which,
although not having a great length of life,
provide sufficient current at the required
potential. These batteries are cheaper,
too, than the larger types used for the
receiver at home, which is another point
in their favour. K. U.

Telephony tests which were being
carried out at the Rugby high -power
station have had to be curtailed owing to
the coal strike. It is hoped to resume the
tests with America as soon as conditions
are normal.

" How You CAN RECEIVE SHORT - WAVE
TELEPHONY " (cont. from preceding page)

of twenty turns. This combination of
capacity and inductance has the advantage
of bringing the desired wavelength band
on to the lower part of the condenser dial
settings, where the scale is most open. It
should be realised that a square -law con-
denser only gives straight-line tuning over
a portion of its scale and that the degree
of bend at the lower part will depend on
the coil used. It is advantageous to use
such a combination that the scale is as
open as possible. In my case I get
io metres covered by the first thirty
degrees of the condenser scale. This is
a great advantage in the crowded state of
the ether on this hand.

Reaction
The reaction coil consists of only twelve

turns of wire. It is tuned with a .0003-
microfarad condenser. With a DEV
detector valve, 3-megohm leak, -.000i grid
condenser and 15 volts plate potential,
this gives a control of reaction which is
so gradual that it is impossible, on a quiet
day, to tell whether the set is oscillating
or not without touching the aerial ter-
minal with the finger. The choice of the
right values for leak, condenser and H.T.
is a matter of experiment, but modern
valves will not usually be found very
critical. The most important point is the
relation of the reaction coil to the grid
coil, and of the tuning condensers to their
respective coils. If these are chosen

rightly there should be no difficulty at all
about tuning in telephony.

Usually in a short-wave set it is not
advisable to have the reaction coil bigger
than the main tuning coil. If the set will
not oscillate without a big reaction coil,
the fault will generally be found in the
design and layout of the set, and recon-
struction in the direction of getting rid of
stray capacities is indicated. In the circuit
indicated in the figure the position of the
aerial tapping will make a difference.
Bringing it towards the filament end of the
coil will usually help oscillation and will
also reduce static interference.

In building a short-wave set, always aim
at using a smaller reaction coil than grid
coil. 5 Y
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View of Interior of Receiver.

THE set described in this article is the
result of a series of experiments under-

taken with the idea of producing a reliable
and simple portable receiver. With a
straight circuit it is undoubtedly advisable
to use the best possible outside aerial that
can be erected, but where circumstances
do not permit of other than a loop aerial,
as in the case- of certain flats, furnished
apartments, etc., then the port-
able receiver with self-contained
aerial is invaluable.

Although under exceptionally
favourable conditions long dis-
tances have been covered with the
receiver to be described, the de-
sign is only intended for reception
from the local station.

The circuit (see Fig. t) is novel
in that the loop acts as the col-
lecting agent in the place of the
more usual aerial and earth, and
in addition it combines the duties.
of the A.T.I. and reaction coils in
the simplest possible form, thus
eliminating a number of controls
and components.

As so many portable sets are
very heavy, the reader will be interested
to learn that the weight, excluding bat-
teries and outside case, is only 6 lb.

The parts required are as follows :
Wood (A), two pieces 13% in. by 4% in.

by % in. ; (3), two pieces 13 in. by 4% in.
by % in. ; (C), four pieces 14 in. by % in.
by % in. ; (D), four pieces 13% in. by
% in. by =4 in. ; (E), one piece 13 in. by
22g in. by % in. ;
(F), one piece to in.
by 4% in. by l in. ;
(G), one piece 7% in.
by 4% in. by 134- in. ;
(II), six pieces 4 in.
by % in. by % in.

Radion panel, 13

in. by 4% in. by -eu.
in. ; one R.I. L.F.
transformer; orte
Ormond ordinary
variable condenser,
.0005 (without
dial): one Trix 6o -

THE SIMPLEST
OF

PORTABLE SETS
Economical :: Self-contained

volt high-tension battery; one Osram DE2
H.F. valve; one Osram DE2 L.F. valve;
one Worthmore 2 -volt accumulator; Too
ft. Callender's 1005 MC4MM flex; 9 ft.
connecting wire; one small L.T. S.P.D.T.
switch (Trix); one Dubilier 'condenser,
.00r microfarad; one Dubilier .00025 micro-
farad condenser with 2-megohm resistance;
six telephone terminals; six valve legs;
screws, etc.

After drilling the panel according to the
diagram Fig. 2, the two pieces of wood
F (see Fig. 3) should be screwed in their
respective positions on the top, and a short

27:

Fig.

2M!]

1.-Circuit Diagram

/P 05

00/

T

View of Components, Framework and Aerial.

ceptional care and strictly in accordance
with the diagram, as it should be remem-
bered that once placed in the frame the
connections are inaccessible. The connec-
tions for the batteries and loop can be of
the same kind of wire as that used for the
loop.

By reference to the drawing Fig. 3 and
the photographs, which arc self-explana-

tory, the frame can be built up,
and when completed the panel
inserted and screwed in place.

To allow for the passage of the
connections from the set to the
loop, three holes should be
drilled in suitable positions in
the bottom of the frame. One
end of the rubber -covered wire to
be used for the loop should he
joined to an S -in. length of wire

HT provided for this purpose from
the connection between the Vari-
able and grid condensers, and
when 18 turns have been wound
in the groove on the outside and
the surplus cut off, the other
should be connected* to the wire
from the .00r fixed condenser and

H.T. -. The third wire from the set to
the loop, that is, the one from the vari-
able condenser- and L.T. +, is now tem-
porarily fixed to the sixteenth and seven-
teenth turn, the best position being found
by experiment.

After connecting the H.T. and L.T. bat-
teries to their correct leads, place them in
their respective divisions and make the

final adjustment by
moving the last con-
nection made to the
loop, as this controls
regeneration. When
the best position has
been decided upon,
the joint can be per-
manently soldered.
Remember the
farther it is from
the grid the greater
the signal strength,
(Concluded at foot of

;:ext page)

P/w/7..".5

of Two -valve Portable Receiver.

piece of wood H (to which the R.I. trans-
former has already been attached) secured
underneath; after this the valve legs, ter-
minals, variable condenser and switch
should be bolted in place. As the fixed
condensers are retained in position by,
their connections only, they are inserted
in any convenient space during wiring,
which should be carried out with ex -

/.3 -

014 23 ha/es

Fig. 2.-Layout of Pane%
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A NEW SELENIUM -CELL DISCOVERY i
Possibilities of Increasing the Working Speed, of Light-sensitive Cells

put that a mechanical relay can be
operated. It will -thus be seen that the
selenium cell worked with alternating in-
stead of direct current may prove to be a
powerful light-sensitive element suitable
for television purposes. T. T. B.

SELENIUM, that remarkable element,,
half metal, half non-metal, which may

.he described as the " father " of the light-
sensitive substances which heralded wire-
less pictures and television, has for years
been looked upon with disfavour owing to
its sluggish action. The effect of throw-
ing light on a selenium cell is seen in the
diagram, where the conductivity is shown
by the height of the curve at any point
and the time or duration of the illumina-
tion by the length of the horizontal axis.
It is seen that an appreciable time is taken
for the conductivity to rise to a maximum,
and that after the light has been switched
off the return to its normal "dark" con-
ductivity is very gradual, and that it does
not return to zero for a considerable time
in seconds.

Present Applications
To light up a buoy at sunset by the

action of a relay through the intervention
of selenium and to extinguish it at dawn
are simple operations that have been
successfully accomplished long since by
the French coastal authorities and others.'
For the purposes of photo -telegraphy and
television, however, it is not a matter of
just two signals a day, at dawn and sun-
set, but of many thousands per second !

A discovery recently made by the writer,
and described a week or two back in
IVatture, has opened up important new
possibilities for the selenium cell. It is
that by passing alternating current through

the cell instead of direct, the change in
conductivity caused by changes in the
amount of light illuminating the cell is
almost instantaneous, and the lag or
sluggish return to zero is eliminated.

Experiments are now being conducted to
ascertain whether the selenium cell can,
when used under these conditions, replace
the photo -electric cell, the great advantage
being that one can obtain with the varia-

ti

LIGHT ON - LIGHT OFF

TIME IN SECONDS

Conductivity Graph of Selenium Cell.

tions in light and shade of the image to be
transmitted a current variation of 2 or 3
milliamperes, whereas with the vacuum
type of photo -electric cell under similar
conditions the current produced is in the
neighbourhood of only a ten -millionth of
a milli -microampere (io-16 amp.), and
requires enormous amplification before it
can be made to control a carrier wave.

A suitable selenium cell used as a grid
leak will, if illuminated by the light of a
match a dozen feet away, so affect the out -

ABOUT SILICON
SILICON is one of the non-metallic

chemical elements; although it does not
occur in a free state in nature, it is in its
compound silica one of the most abundant
of all the elements. In colour it is a
metallic grey. It is the main component
of sandstone, felspar and many other
rocks. White sand is nearly pure silica,
and rock crystal is another form, which is
also nearly pure. Silicon carbide is car-
borundum. This crystal is usually used in
the form of a perikon detector, in conjunc-
tion with zincite or tellurium, and it may
also be used with copper, antimony, bis-
muth, gold or steel.

A common form of silicon detector con-
sists of a gold or brass contact resting
lightly on the silicon crystal. The crystal
is very uneven as regards sensitivity. One
or two highly sensitive spots are usually
to be found, while the rest of the surface
is somewhat unresponsive. Its compound
carborundum, however, is one of the best
of crystals for detection, although this also
is not popular.

"THE SIMPLEST OF PORTABLE SETS" (con-
tinued from preceding page)

and the minimum of reaction is required.
No details concerning the external case

are necessary, as this is a matter for the

Photograph of Framework of Receiver.

individual taste of the
builder, but the type
shown in the first photo-
graph is recommended,
and it can be either
polished or covered
with imitation leather.

It is of considerable
importance that the
preliminary adjus t-
ments should be carried
out with the type of
valve intended to be
used. Much depends,
in a receiver of this
description, upon the .

choice s of valves. In
practice, highly satis-
factory results coupled
with low anode and
filament consumption
have been obtained
with an Osram DEz
H.F. as detector and
DEz L.F. as amplifier.

B. G. CALVER.
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F 1g. 1.-The Complete Rotary Transformer.'

THE problem of the high-tension bat-
tery and its shortcomings has become

sufficiently acute to justify a very serious
attempt being made to overcome its numer-
ous objections by the substitution of some
form of apparatus of a more reliable
nature. Many years' experience in the de-
sign of small motors and generators has
led the writer to the conclusion that some
of the weak points associated with high-
tension current derived from the usual dry
battery may be successfully eliminated by
the use of a rotary
transformer, which,
if carefully designed,
is extremely reliable
in operation and
exhibits a constancy
of performance and
flexibility in point of
adjustment that no
primary battery can
ever hope to possess.

Lest it should be
said thal the substi-
tution of untried de-
vices, possibly at-
tended by troubles
of their own which
may be worse than
the ills we already
know of, is not an
attractive proposition, an assurance can
be given that the high-tension battery
eliminator now described for the first
time, although of an original design, has
been fully tested out, and has passed far
beyond the experimental stage.

Of the troubles incident to its develop-
ment the less said the better; they have
taken many months to overcome, but the
end has, it is hoped, justified the
means. Weight, dimensions and
efficiency have all to receive
their 'due attention, while the
finished apparatus must be at
least as portable and robust as
the high-tension battery of to-
day that it is intended to dis-
lodge. The difficulties which
'presented themselves so formid-
ably during the stages of de-
velopment, however, need not
discourage any reader who feels
a desire to construct rather than
to purchase, provided he has the

89 ettiatv.tr Wireless
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MACHINE -MADE
HIGH-TENSION

Full constructional details of a rotary transformer for
eliminating the high-tension battery

A Special Article by A. H. AVERY, A.M.I.E.E.

necessary workshop equipment, enthusiasm
and skill.

A rotary transformer is a single -unit d.c.
motor generator combining the functions
of both motor and dynamo in one frame.
One field -magnet is common to both arma-
ture windings, the windings occupying the
same slots in the armature, but being elec-
trically separate, and each with their own
commutator and set of brush gear, ar-
ranged at opposite ends of the frame. The
advantages of this construction are many

Armature shaft

MT End Macke,

'Armature
svls

Commutator
sefmer74.5 Clam, thy

Fred ma,aef

fA Nati,

i

Ji
r

Armature care

Fig. 3.-Vertical Section of Rotary Transformer.

as compared with separate motor and
separate generator coupled together. In
the first place, the two -unit set has four
bearings and a coupling, so that the fric-
tional .losses must necessarily be larger.
It has also two'field-magnets with two sets
of field coils, each requiring a certain ex-
penditure of watts for excitation. Both
the copper and the iron losses are therefore

Fig. 2.-The Comoonent Parts of the Rotary Transformer. ,

e-nci Mack&

F/eid cods

Clamp ring

-Commutator
seyrnents

higher than with one field and one field
winding. Lastly, the over-all dimensions
and total weight of the double -unit set
are all considerably more than those of the
single -unit set, a point to be taken, into
consideration when space and portability
are concerned.

If efficiency is a consideration, likewise
the single -unit set has always the ad-
vantage, as it has only one set of losses
instead of two, and although this would
he a small matter if running expense alone

were concerned, it is
a very big point if
the current supply is
to be provided by an
accumulator, since
the less the input
current required for
a given output the
longer will the bat-
tery last on one
charge.

The set which it is
proposed' to describe
was designed for an
output capacity of
25 watts, sufficient
for all ordinary re-
ceiving and small -
power transmitting
stations. The fol-

lowing are its chief characteristics :
Input, 6 volts d.c.; output, r,000 volts

0.025 ampere (or equivalent) d.c. ; speed,
3,000 r.p.m. ; over-all dimensions, 1044 in.
long, 44 in. wide, 5Y4. in. high; inclusive
weight, 9 lb. ; type, totally . enclosed;
rating, continuous.

For small -power transmitting sets the
rotary v-ould need to be wound for 500

to 1,0o0 volts on the high-tension
terminals, whereas for detector
circuits and for amplifying 6o,
150 or 300 volts is advisable.
The exact adjustment of output
is very simply and easily ob-
tained by a- small series variable
resistance in circuit with the
low -voltage terminals between
the rotary and the accumulator,
which enables the speed to be
adjusted, upon which the H.T.
output depends. In certain
cases it might even be necessary
to supply current at two different
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voltages simultaneously, and this con-
dition can also be met by connecting an
inductively -wound resistance in- series
with the H.T. terminals on full voltage,
and providing it with tapping points or a
slider, from which intermediate values of
potential difference can be taken, as with
any potentiometer -connected resistance.
A multiple -contact switch connected -with
a good number of tapping points will
serve as a coarse adjustment, while any
fine adjustment necessary to suit the valve

90

the double purpose; but the precaution
should be taken of inserting a low-tension
choke in each of the L.T. leads to prevent
any ripple being impressed upon ,the bat-
tery voltage, and hence on the grid
potential, where one and the same battery
is utilised for filament supply as well. A
suitable smoothing circuit is also arranged
for on the H.T. side, consisting of a choke
coil and large -capacity condenser, values
for which will depend, of course, on in-
dividual working conditidns.

JULY 24, 1926

potentiometer -connected resistance for the
supply of two values of high-tension cur-
rent, are shown in Fig. 4.

A photograph of the completed rotary
ready for service is shOwn in Fig. 1, and
the component parts are shown in Fig. 2.
In conjunction with the scale sectional
drawing (Fig. 3) and the drawings (Fig.
5), the photographs should provide suffi-
cient information for construction.

Separate drawings of the field and arma-
ture stampings are shown by Figs. 6 and

+ 11111
6- VOLT ACCIfivilkA7OR

, VAR SPEED RES/ST

LT CHOKE L.T CHOKE

L T GRMATI/RE

/2 S/045

Fig. 4

Fig. 6

HT LT

2 375-el/a

Fig. 5

Fig. 4.-The Electrical Circuit of the
Rotary Transformer.

Fig. 5.-Horizontal Sections of Ends of
Converter showing Brush Gear. '

Figs. 6 and 7.-Armature and Field -magnet
Stampings.

Fig. 7

/a - a'/a holes

characteristics is obtainable from the low-
tension side simply by adjusting the speed -
controlling rheostat. This latter should be
of the slider type and not a stud contact,
as this provides much finer graduations in
the speed.

Usually it is more convenient to take
the low -voltage supply current for driving
the rotary transformer from the same accu-
mulator that supplies current to the valve
filaments. But in the case of dull -emitter
valves this would be hardly practicable,
on account of the low voltages used; it is
best therefore to work on a standard 6 -volt
low-tension winding, using, if necessary, a
separate accumulator for the rotary when
this voltage does not suit the valves. In
the large majority of cases where 6 volts
is suitable for the valves as well as the
rotary, the same battery will serve for

Mechanical noises in running will be
very slight if the work ig carefully exe-
cuted and the armature carefully balanced
on knife edges after it is completed and
wound. What little noise still exists, and
which is due to the ball bearings and the
friction between brushes and commutator,
can he muffled by enclosing the rotary in
a small cabinet lined with felt, and sus-
pending the machine from the top with
two stout rubber bands, if necessary pro-
viding a third band at the bottom to re-
strain the set from swinging.

The Circuit Connections
The electrical circuit, showing the L.T.

battery common to both rotary and valve
filaments, including L.T. choke, speed -
regulating resistance (for control of H.T.
volts), and also the H.T. terminals with

7, and these being the most important
parts have been fully dimensioned. Par-
ticular attention is directed to the utmost
saving of weight these embody; in the
ordinary field -magnet a very considerable
amount of iron is only partially made use
of, namely, that region between the limbs
on either side where they merge into one
common pole -piece. In the present de-
sign one may imagine the natural course
of the magnetic lines curving from pole to
pole in the shortest possible path, free
from any restraint imposed by awkward
contours in the iron, the lines finding their
way through equal iron section through-
out, and offering a minimum of reluctance
as well as calling for minimum ex -citing
power. As all iron parts have to be
worked to a high flux density, if the utmost
use is to he made of the material, the iron
paths have to be very carefully propor-
tioned. A. H. A.

(To be concluded)

The Oslo programmes are now being
simultaneously broadcast through two
small relay stations, namely, Riukan, 445
metres (5o watts), and Porsgrund, 405
metres (too watts). Three further relays
are being erected at Frederikstad (7o0
watts), Notodden (5o watts), and Hamar
(700 watts); when these are completed the
power of the ,Porsgrund station will also
be increased to 70o watts.

Lester Wolfe, an American broadcast
announcer, was electrocuted at Chicago
Beach Hotel while attempting to replace
a blown -out fuse in the battery -room. He
omitted to disconnect the electric power,
and was killed instantly.
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COSMOS
PERMACON

CAT No 955132

0002 tif-

"the best English fixEd condenser
in the Country

Such is the opinion of a London Wireless firm after
subjecting the " Cosmos " Permacon to a rigid test for
insulation and capacity.
The " Cosmos " Permacon is an ideal fixed condenser, being
light in weight, of guaranteed accurate capacity, and having
the lowest possible losses.
The dielectric is mica, and each condenser is tested at 500
volts during inspection. Nickel -plated cases give them a
particularly neat appearance.

Prices are given below :
Ask for copy of the " Cosmos " Components Brochure:

METRO-VICK SUPPLIES LTD.
(Proprietors : Metropolitan -Vickers Electrical Co., Ltd.)

Metro -Vick House, 145 Charing Cross Road, LONDON, W.C.2

v

0001 mfd ... 1/6
0002 1/6
-0005 1/6

0003 (with clip for grid leak) ... 1/8
4)01 . .  1/8

1.002 1/10
,005 2/8
01

C -

" COSMOS" GRID LEAKS
are uniform and permanent.
1, 2 and 3 megohms, each 1/6

0 (6 nit OA)
RADIO COMPONENTS

!-Cy,tecv4t-e
-c, Notezar-

* . 1

' ...

1/
4 4'4
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You can tell them by the mark. It is-
--- your safeguard against hidden faults

,_-_-

.,----.--_

and leakages. It means first-class
design, fine finish, accurate assembling.

s_ These all -British qualities assure best
,--------

,_--.---

reception at a very reasonable cost.
7'Z -a

illustration shows a Wearite Vernier Control Filament
-;-%,-,..,..-.--..-

Rheostat. Q. 11 (7 ohms) 3/6; Q. 12 (30 ohms) 3/9;
P. 12 (300 ohms) 4/6. Elements are interchangeable
and can be sup lied separately with resistance values
plainly stamped on each.

%

4> /
1 -0 i

'
Write for
free list.

Itt, WEIA
COA.IPOIVEthS

I,T

WRIGHT & WEAIRE LIMITED,
740 High Road, TOTTENHAM, N.17

I`6 2

Mention of " Amateur Wireless"

p
P42

Wf' ..c)C

TROLITE
3

i
1n. and in.

EFFICIENT AND ELEGANT.
IN 4 BEAUTIFUL FINISHES,
READY FOR USE, THUS :-
Polished Black (tested 50,000 volts
per m/m.), IV f" d. per sq. in.
Mahogany, Walnut and Wavy, i';;

W.; .1" Id. per sq. in.
Ask your dealer to show you some.
F. A. HUGHES & Co., Limited,
204-6, Gt. Portland St., London,

W.1.
Telephone: Museum 8630-1-2.

PANEL
DE LUXE

Ica Time, Space and Money
THE WATMEL

2/6 each
to Advertisers will Ensure

COMBINED
GRID CONDENSER
AND FIXED GRID LEAK
Built so that the Grid Leak can be con-
nected either across the condenser or direct
to the filament of the detector valve. Send
card for full particulars of the well-known
Watmel Products,

Always specify the famous round Watmel
Condenser, for perfect efficiency.
Sizes up to '002, '0025 to '006, 2/6

The Watmel Wireless Co., Ltd.,
332a, Goswell Rd., London, E.C.1
Representative for Lancashire and Cheshire:

Mr. .1. B. Levee, 23, Hartley Street,
Levenshulme, Manchester.

Prompt Attention
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A Useful Series for Wireless Amateurs
Simple Valve Receiving Sets and How

to Make Them
This handbook, which is compiled from the writings of many contributors
to Amateur Wireless, seeks to show in close detail, and with the aid
of 1 1 2 illustrations, how to make and operate about ten different types
of valve sets.

Crystal Receiving Sets and How to
Make Them

Compiled from the pages of - Amateur Wireless," this handbook deals in
a simple, straightforward manner with the making of a number of crystal
sets. With 114 illustrations.

Wireless Component Parts and How to
Make Them

Detailed instructions for making the various component parts of many
kinds of wireless receiving sets. It does not describe the making of any
one complete set, but just all the parts likely to be required. With over
200 illustrations.

Wireless Telegraphy and Telephony and
How to Make the Apparatus

This revised edition is by Mr. E. Redpath, the well-known writer on wire-
less. The explanations of principles are up to date, and there are directions
for making apparatus, including detectors, amplifiers, single -circuit and
complete short-wave receiving sets, a valve panel, and a five -valve amplifier.

SIMPLE VALVE
RECEIVING SETS

And How to
Make Them

Fully
Illustrated

Wireless Telephony Explained
CONTENTS : The Electron ; Induction and Electra
Magnetism ; Waves and How They Travel ; Inductance
and Capacity ; Rectification ; Amplification ; Reaction
and Beat Reception ; Aerials and Earths ; Transmitting
Systems ; Receiving Sets ; Useful Formulae and Data ;

Index.

AMATEUR WIRELESS
HANDBOOKS 1'6 net

each
From all Newsagents and Booksellers, or 1/9 post
free, from the Editor of "Amateur Wireless."

An unrivalled series, uniform in style and price with
Cassell's famous Work Handbooks, and edited by
Berard E. Jones, the Editor of the " Wireless
Magazine." The information is reliable, practical,
and up to date, and each book is profusely illustrated.

Cassells,
Publishers,

La Belle
Sauvage, E.C.4.

Advertisers Like to Know That-"You Saw it in A.W.'"
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"Cosmos" BDullTPATH S.P. 18 Valves are recommended
be use as shown below with alternative H.T. values-
Stage

Recom neuded
Cotmling Valves H.T.

,20-80 v. 801200.

H.F.
Amplifier

Toned Anode (neutrodyne) ..1 Green
Tuned Anode (not neutrodynel: Green
Transformer (loose coupled) ..! Red
Transformer (tight coupled) ..! Green

Blue---
total or Reflex All Couplings .. .. .., Red lied
Detector(Grid Leak).Reststance Coupling .. . -

L.P. Transformer or Choke . 1
Green

Blue
Blue

Detector
(Anode Bend) All CouPlIngs   1 - Blue

L.P. Stages .. Resistance . , .. ..1 Green
L.P. Transformer or Choke . Green

Blue
Green

RedLast Stage .. AU Couldiogs lest

r

Another SHORTPATH Valve
S.P. 18/B (B LUE SPO T)
This new S.P. 18 Valve supplements the well-known S.P. 18 Red
Spot and Green Spot 'Valves. It is designed especially for use in
resistance -capacity coupled sets, and for use as a Detector and in
H.F. neutrodyne tuned anode stages using 80-120 Volts H.T., so
that where this H.T. is employed in the last stage the difficulty of
two H.T. supplies is avoided.
In addition, it gives still more amplification and consumes very little H.T.
current.
The S.P./B (Blue Spot) is an excellent valve for anode bend detection.
Designed to work in parallel with the S.P. 18 Red Spot and Green Spot
Valves, it operates from a 2 -volt accumulator and consumes only 0.09 amp.
filament current.

PRICES OF " COSMOS " SHORTPATH S.P. 18 VALVES.

RED SPOT

12/6
GREEN SPOT

12/6
BLUE SPOT
12/6

METRO-VICK SUPPLIES, LTD.
(Proprietors: Metropolitan -Vickers Electrical Co., Ltd.),

METRO-VICK HOUSE, 145, Charing Cross Road, LONDON. W.C.2.

RADIO VALVES
tr

Wonderful
THE popular price of this new condenser of un-

rivalled precision presents to the amateur the ideal
instrument for his experimental set. The construction

executed for mechanical perfection has been achieved by
the use of a ball bearing rotor, eliminating harshness and
unreliability of tuning.
Electrical efficiency and exceptional range of wavelength
together with full dial availability for tuning, is combined
in its low loss square law design.
If at any time the Bowyer -Lowe Condenser develops a
fault during the twelve months after purchase, the article
will he replaced free of charge.

-0003 46.

BOWNyelle 0 'r CC -

ter -1127

ANNOUNCEHEHT SY THE BOWYER-LOWE C!, L'? LETCHWORTH HERTS

No unnecessary handling
with the " Lotus "

Moving block
cannot fall

The fewer adjustments, the easier it is to get
accuracy. The "Lotus" is designed and proved
in actual tests to respond to the most delicate
operation without the exasperation caused by
ordinary coil holders.
The moving block remains rigidly in position
with the heaviest coil and no screws are needed
to tighten it. It also moves in the same direc-
tion as the knob, which prevents any confusion.
Three sets of enclosed precision machine cut
gears ensure this. .

'.. v,e, 40% " ..
.,.'.. 1 iorriurs....,

...0... oe co% ....
.. kol ke. ,,,O . '...

OS I '..

.. s ci°  %
. beNvOt t'' = COL HOLDERS

% ,P\ ''' cNO 1 5 eN ..

*. Ne Os :E, be 2,40. __.7,...,., L -.

Advertisers Appreciate Mention of "A.W." with Your Order

From all Radio Dealers
Two Types :

For outside panel mounting:
Two-way .. .. 7/ -
Three -way 10/6

For inside baseboard mount-
ing, with 6 in. handle:

Two-way 8/ -
Three -way .. 12/6

Garnett, Whiteley
& Co., Ltd.,

Lotus Works, Broad -
green Rd., Liverpool
Makers of the new improved
"1.01 U S" VALVE-HOLDEII.
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A  C  Cossor Ltd.
Highbury Grove
London : N.5

COSSOR "POINT
ONE" SERIES
Black Band: For

Detector or L.F.
(Consumption '1 amp.)

Red Band: For
H.F. use - - 15/6

(Consumptiom 1 amp,)

STENTOR TWO
Green Band : For

power use
(Cociaimption '15 amp.)
,4,4 operate at 1-8 volt&

15/6

18/6

SS
SSIdCli by A. C. Cessor, Ltd., Iiitjhbury Grove, London, N.3.

You will Help Yourself and

ClAccording to Homer, Stentor was the name of a Greek
herald in the Trojan War whose voice was as loud as
that of 50 other men combined. As the name for a new
Cossor Power Valve it is, therefore, peculiarly appropriate.

$wegs74.egvegvegotitwaig9
g;4,04

The new
Stentor Two
described by "Popular Wireless" as a wonder-
ful little power valve with a punch out of
all proportion to its diminutive wattage.

FOR more than 20 years automobile engineers have
been waging a ceaseless struggle in an effort to produce
engines of more power with less weight. So successful

have they been that to -day motor -car engines develop
more than twice the horse -power of engines of equal
weight constructed a decade or so ago.
And with the reduction in weight naturally follows a
tremendous economy in upkeep. Less petrol, less oil,
lighter moving parts with less wear. In fact cheaper
motoring all round.
This lesson has been taken seriously to heart by wireless
engineers. Everyone realises that to obtain really good
loud speaker results a power valve is essential. The ordinary
valve cannot give the volume necessary because it has little
or no reserve of output. But in the past power valves
have suffered from two main disadvantages : (a) they have
been expensive to buy and (b) they have been costly to
maintain both in filament and anode current.

Takes only ' 15 of an ampere
At last, however, there is available a real power valve --
entirely redesigned and utilising principles of construction
never before found in any valve-which finally overcomes
both of these serious disadvantages. It is the new Stentor
Two-manufactured under a group of Cossor Patents.
Its superb fidelity of tone and unparalleled grandeur of
reproduction has astonished even the most critical of radio
technicians. They have readily admitted that never before
has a 2 -volt dull emitter consuming so little as 15 of an
ampere been able to produce such magnificent results.
Get acquainted with this wonderful new power CossOr
Valve now-your dealer can supply from stock. Ask him
also for our descriptive literature explaining the Cossor
method of Co -axial Mounting and its far-reaching ad-
vantages.

r P
Help Us by Mentioning " A.W." to Advertisers
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Quality and Quantity
I NOTE with interest that the controversy

regarding modulation shows no signs of
abating. During the Stfilte;:iii Order 'to
Overcome oscillation and increase the range

recepfion, all news was amplified beyond
the normal amount: London listeners may
have found little alteration except that
their batteries appeared to be giving their
best. The innovation was felt further
afield, and listeners living on the fringe
of 2 LO's range got their news in in-
creased 'volume. Once having tasted this
strength, they are still demanding that the
B.B.C. should make a practice of sending
out all news on the same power as that
employed during the strike.

This der -nand is being steadfastly re-
fused. The view is held by the B.B.C.
engineers that they should cater for the
average set, which normally is fairly effi-
cient. They argue that if over -modula-
tion be permanently employed, distortion
will be experienced on the majority of
sets possessing a factor of safety. Also
such an innovation, as far as this country
is concerned, would affect adversely the
listener residing inside a station's accepted
"field," while benefiting the few who live
on the limits of range of that station.

Another point arises. First-class sets
are not necessarily the expensive sets.
Many people now realise that cash will not
always buy efficient reception. Before the
plea for over -modulation is made the
listener should strive to erect a really first-
class aerial, and frequently he will find
that his set moves from the third-class into
the first-class category. Over -modulation
will always find support among the back-
woodsman, but its general effect on broad-
casting, I fear, would be to retard improve:
merit in receivers.

The Importance of the Heterodyne
It is difficult to assess the order of merit

of what might be termed "basic " inven-
tions in wireless, but Dr. Eccles has stated
that he considers the invention of the
heterodyne method of receiving C.W. sig-
nals as one of the three or four outstand-
ing discoveries in the art of wireless tele-
graphy.

The point was raised quite recently, be-
fore the Royal Commission on Awards to
Inventors, in connection with the terms of
an agreement between the owners of the
ptent covering the heterodyne principle
and the Admiralty respecting the royalties
Lo be paid for the past and future use of
:his method of reception in the navy. The
sum agreed upon was Lio,000, which does
not, perhaps, at first sight appear an ex-
cessive amount, in view of the importance
of the invention. At the same time it

wouldwould be a. handsome prize for any
amateur lucky enough to have hit upon
the discovery, for it is essentially an in-
vention that might have come from such -
a Source. :

 The Original idea of combining two fre-
quencies in order to secure a "beat " effect
was, in fact, first suggested in 1907 by
Fessenden. He only applied it, however,
to the rectified signals after they had
passed through the detecting device, the
rectified signals and the local frequency
being combined in the Magnet windings of
the receiving telephone.

The modern system, in which both the
signal and local frequencies are applied to
the receiving aerial, resulting in the beat
frequency being detected by the valve or
crystal, was patented in 1912 by J. W.
Lee and J. L. Hogan, two American in-
ventors. They subsequently disposed of
their patent rights to the Metropolitan
Vickers. Co., to whom the Admiralty are
now paying the sum above mentioned.
This will, of course, he only a small frac-
tion of the total amount of patent royal-
ties due from other users of heterodyne
reception.

The Old and the New B.B.C.
At the last-and actually the final ---

annual Meeting of the B.B.C. as now con-
stituted, certain prominent firms in the
wireless industry entered a protest against
the changes in policy that may follow the
"taking over" of the B.B.C. at the end
of the present year.

The existing directors of the company
are being urged to get into immediate
touch with the Government in order to
secure a definite decision as to the tines
which future developments might be ex-
pected to take. The manufacturers appar-
ently desire the Government to bring in
legislation at once so that the industry
may know where it stands, and suggest
that the Government might guarantee the
status quo for at least twelve months. This
is very unlikely to happen, but it would
certainly appear reasonable that any dras-
tic alterations in the present system, such
as the replacement of numerous relay
stations by a relatively small number of
high-powered centres, or any wholesale
alteration in the existing scale of wave-
lengths, should be notified to the industry
and Press well in advance of the actual
event. In this way manufacturers would
have ample time to adapt the standard de-
sign of their sets or to take whatever other
steps might be necessary to meet the new
situation.

Winter Plans
I learn that plans for next winter's

broadcast programmes are rapidly matur-

4*. The musical side will again be par-
ticularly strong. This will include a
series of celebrity symphony concerts of
the Same calibre as was given in Covent
Garden". -The world's fainous conductors
will wield the baton, and soloists' of the
highest standard will be engaged. The
B.B.C. has announced its own opera pro-
gramines, a step in the right direction, for
opera, when broadcast from the studio, is
to be preferred to excerpts from opera
performed in the theatre. .

In addition, it is understood that an out-
side company may contribute to the opera
programme during the. winter season. The
studio symphony productions will round off
the musical bill, so that the music -loving
listener has a great deal to whiCh he may
look forward.

Variety
A great advance has been made in the

variety section. On many nights 2 LO's
variety bill would grace the hoardings of
any music -hall. The winter will see a
further advance,: and listeners will reap
the benefit of this close liaison between
broadcasting and the variety stage. It
would appear that many artistes have in-
creased their box office value by their
popularity before the microphone.

Drama
A great deal of spade work is being done

in regard to drama. Leading artistes are
realising the value of broadcasting and
appreciating its demands on the art of -act-
ing. The winter will usher in the era of
more elaborate dramatic productions in
which the imagination of the listener will
play a greater part. This applies more to
serious drama.

Next season also will see the inclusion
of more theatre excerpts, while a larger
number of people, well known in the
lighter musical productions, will be re-
cruited to radio. Altogether, the listener
will have fare in abundance, and granted
its freedom, radio will display more
vigorous driving power than in any pre-
vious period.

A Birthday
It, is at the end of this month, on

July 27 to be exact, that Daventry cele-
brates its first birthday, so naturally an
extra special programme is to be given
on that date. During its short history the
present 5XX (the original one, if you
remember, was at Chelmsford) has helped
enormously to popularise wireless, for it
has brought first-rate programmes within
the range of crystal users over a very
large part of this' country. Our own 5XX
was the first high-powered broadcasting
station in the world.' Its success has
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    On Your Wavelength ! (continued)  ID    0

naturally brought many others into the
field, both in Europe and in America. In
the latter country Bound Brook is rated
at about fifty, kilowatts, whilst in Europe
Germany has already a ten kiloWatt
station at Hamburg and one of fifty kilo-
watts projected for Cologne. Sweden is
building a twenty-five kilowatt station,
Hilversum is shortly to raise its power to
at least twenty kilowatts, and several
other giants are in course of construction.
There is little doubt, I think, that the
future will see a small number of high-
powered stations, rated possibly up to a
hundred kilowatts or even more, instead
of the multiplicity of low -powered trans-
mitting posts -we have at the present time.

-and Another.
It was not until I happened to notice

the number of the issue of AMATEUR WIRE-
LESS which lies before me as I write that
I realised that we were already four years
old. Actually our fourth birthday occurred
when No. 2°9 was published, rather more
than a month ago. How quickly time
seems to have passed since wireless first
became a popular hobby - and what
changes we have seen in this short period.
AMATEUR WIRELESS may well be proud of
its record. It has always stood for up-to-
date and reliable information without
stunts or scares.

Phew!
As I write it is rather more than hot,

though, owing to the delightful vagaries
of this funny climate of ours, it is quite
possible that it will be snowing when you
read these lines. It seems likely, how-
ever, that we are in for a warm spell,
and if this is the case it behoves the wire-
less man to attend to one or two little
points of importance. In the first place
keep an eye on your telephones. When
these are worn for any length of time
in hot weather, moisture is apt to con-
dense inside the earpieces, with rather
surprising results later on.

Not long ago a friend showed me a
pair of phones, complaining that they
had almost entirely ceased to function.
Upon removing the caps, I found that
there were signs of rust on the outer
surface of the diaphragms, and when these
were turned over it was found that rust
had almost filled up, the tiny space
between their undersides and, the pole
pieces of the magnets. They had become
insensitive just because the diaphragms
were unable to vibrate. If you want to
keep your phones in good condition during
the summer you should remove the
diaphragms every now- and then and wipe
them over, so as to get rid of all traces
of moisture or rust. Do not forget, too,
to cast an eye from time to time upon
your accumulator, and 'to replace any of
the electrolyte lost by evaporation with
enough distilled water to bring the level of
the solution above the plates.

Earths
Heaps of people put down the loss of

range that they experience in summer-
time entirely to the longer hours of day-
light. This, of course, has a big effect
upon range, but in many cases inability
to receive distant stations is due in no
small measure to the unsuitability of the
earth connection for work in summer -time.
In winter almost any kind of earth will
do; I have had excellent results, for
instance, when using nothing better than
a small poker thrust a few inches into the
soil. But in summer -time it is a very
different business.

If your home happens to be situated
in a district where the upper soil is light
or gravelly, much of the falling off in
range and signal strength you experience
may be due to a high resistance between
your earth contact and the soil surround-
ing it. If you find that a couple of.
buckets of water improves matters, you
may feel pretty sure that Our' earth is a
bad one for summer use. The only way
of making sure of having a really efficient
earth at all times of the year`is either to
dig down until you are well below the
gravel or to use a water -pipe connection.
Often the counterpoise will give better
results than any kind of earth-but for
Heaven's sake do not use a counterpoise
unless your set is quite stable, for if you
do you will probably howl the place down.

A Queer Mishap
When my high-tension accumulator

came back the other day from the charg-
ing station my set seemed to be behaving
in rather a queer way. Though no altera-
tions had been made in it during the
absence of the battery, there was a distinct
tendency, of which there had previously
been no sign, to instability on the note -
magnifying side; in fact, when a strong
signal. was tuned in, a low moan soon
developed, which built up gradually until
it became a super howl. A howl of this
kind does not cause radiation, since it is
confined to the low -frequency stages, but
it does cause exasperation, I can assure
you.

The Problem Solved
I spent a long time searching for the

cause of the trouble without any success.
Then a day or two later I thought I would
remove the high-tension battery units from
their box just to see that all was well.
When I had done so the solution of the
mystery was apparent. I had asked the
people at the charging station to put new
electrolyte into the cells. They had
emptied out the old stuff, but on refilling
had overlooked one cell. The result was
a high resistance just where it was least
wanted, the misbehaviour of my note-mags
(the unit which contained this cell was
up at the high -voltage end of the battery,
and therefore did not affect the other
valves), and one cell ruined for ever.

A Catastrophe
I am really wondering what to do about

my new valves, which are so dull that
they ought to be called dark,emitters. I
am not worrying about their efficiency, for
that is remarkable; in fact, a three -valve
set that aM using just now requires
rather less current for filament -heating
purposes than that needed to illuminate a
single pocket flashlamp. I know that this
is so, because I have made the test with
an ammeter. My signals are clear and
strong-at least, they used to be before
the catastrophe occurred which I am about
to relate.

Here is just what happened to me. The
other night when I was listening to 'Oslo
with the telephones, I was told that a
friend had come to see. me about some-
thing or other. Thinking that I would
not be kept for more than a few minutes,
I just put the phones down and went into
the other room to him. As a matter- of
fact, he stayed some time, and I forgot all
about the receiving set. Before going to
bed I remembered it and duly turned over
the earthing switch. The next day I was
away, but on the following evening I went
to switch on again. To my horror I found
that the set was switched on, and had
been so for two nights and two days. With
never a glow from the dark emitters to
catch my eye or anybody else's, both high -
and low-tension batteries had been pour-
ing forth juice for forty-eight hours on
end, with dire results to each of them.
I am trying to think out an automatic
filament switch which will go on when I
sit down in my chair at the wireless table
and off when I rise from it.

Splendid Conditions
This has been the most weirdly patchy

summer that I can remember in a good
many years' wireless work. So far we
have had the most amazing ups and downs
from week to week and even from day to
day. One of the best weeks that I can
remember was that which included the
first few days of the present month. The
nights were mainly overcast, and thoUgh
atmospherics were troublesome at times,
long-distance reception was sheer joy,
stations that had not been heard for a
considerable time were coming in on
some of the evenings with almost winter
strength.

I do not think that I have ever had
better reception from some of the shorter -
wave stations; it was possible to put on
to the loud -speaker many whose signal
strength never exceeds the telephone
standard in ordinary circumstances at this
time of year. By the time that these notes
appear in print a bad patch may have come
round once more, but if there is a cloudy
(not thundery) sky on any evening in the -
near future you may find it worth while
to try a little trip abroad. THERMION.



JULY 24, 1926 97 ematew'

PRACTICAL
ODDS AND ENDS

Ever -ready Polarity Indicator
AUSEFUL addition to the experi-

menter's radio equipment is the
polarity indicator shown in the sketch. It
will he seen that the actual indicator is

CLASS
TLIBt

RUBBER
Bunt

-RUBBER
DUNG

METAL (LIP

A Simple Polarity Indicator.

mounted on a wooden base, which can be
conveniently hung on the wall in the
radio den. A small piece of glass tubing
contains the indicating liquid, which is
simply a strong salt -water solution. A

rubber bung is fitted at each end of the
tube, and through small holes in each
bung 'are led the two thick copper wires
which dip into the solution. The free
ends of these wires are taken to two ter-
minals mounted below the indicator as
shown. When connected across a D.C.
source bubbles will form at that end of
the indicator which is connected to the
negative pole of the source. A.

Simple Shock Absorbers
USERS of crystal sets which have

delicate crystal -detector adjustments,
and who are troubled with undue vibra-
tion from external sources, may find the
following hint a useful remedy. The
remarks also apply to those valve -set
owners who have trouble with micro -
phonic valves.

A sorbo ball, one about 2 in. in dia-

1

A

Method of Making Shock Absorber.

meter, has the top and bottom of it sliced
off, leaving a disc of spongy rubber about
4 in. thick. This is then cut into quarters
so that each quarter can be used, one at
each corner of the cabinet of the receiver.
To fix -the shock -absorbers to the cabinet

securely either small nails may be used
or else the absorbers may be glued into
position with Seccotine. Of course, the
squared edges of the sections of rubber
are arranged to fit flush with the cabinet
edges. C. H. W.

Microphone Suspension
THOSE who have had but little experi-

ence in radio -telephony transmission
must often be at a loss to know how to
suspend the microphone.

The device shown in the photograph has
given very satisfactory results. A hack-
saw frame is suitably mounted on a var-
nished wooden block, such as is used for

Photograph showing Method of Suspending
Microphone.

electric -light switches. As the photograph
clearly shows the scheme of construction a
detailed description should be unneces-
sary. It is desirable to explain, however,
that the microphone is suspended by means
of metallic springs covered with rubber
tubing. H. J. H.

Portable Aerial
WHEN no enclosed aerial is used in

a portable set it is necessary to im-
provise one wherever the set happens to
be. To simplify this task, the following
type of portable aerial is worth assem-
bling.

A large cotton reel has secured to it
one end of an 8o -ft. strip of copper ribbon.

This may be done with two small tacks.
Then the ribbon is wound upon the reel
and the other end attached to a small
insulator.

To use this aerial it is necessary first to

A Useful Portable Aerial,

sling a weighted string over, say, a branch
of a tree, and then to tie to the free end
of it the insulator attached to the aerial.
The aerial can then be hoisted up as shown
in the sketch. When finished with it is
then a simple matter to lower the string
and consequently the aerial, and the latter
can be wound up again. A. S. H.

Efficient Earth System
APROBLEM often encountered by the

amateur is the method of securing the
earth wire to the buried metal plate. In
the case of the earth connection illus-
trated, it will be seen that the difficulty
is overcome by using the metal itself as
part of the earth lead.

A piece of sheet zinc or copper is
obtained having the dimensions shown. A
3 -in. strip of this is then cut along about

;A./REALE
OF L,ROWID

EARED LEAD
SOLDERED
TO PLATE

Details of Efficient Earth.

three-quarters the length. of the sheet and
bent upwards, as seen in the sketch, until
it projects above the surface of the ground.
The remainder of the earth lead can then
be either soldered to the top of the strip
or attached to a terminal. ' W. J. S.
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t -CAD 35 WIRES
TO MOVING COIL

Fig. 3.-Front of McLachlan Loud -speaker w'th Wooden Board
in position.

SOME time ago decided to try to`-)im-prove upon the existing types of loud-
speaker. The chief items which seemed
to require attention were horn resonance
and tile absence of low tones in reproduc-
tion. For example, in the case of the
loud -speaker in my possession, the low
notes of the piano sounded weak, the pedal
notes of the organ and the double bass
could not be heard at all.

A Reliable Amplifier
Now the first thing I did was to get

an amplifier on whose performance I could
rely absolutely. This was accomplished
by, building an amplifier and measuring
its output at various frequencies covering
the pianoforte register from 20 to 4,030
cycles. The performance of the amplifier
was found to be very nearly equal at all
frequencies. In addition, by the use of
very simple appliances, I was able to vary
the performance of the amplifier in several
ways as follows : (i) To cut off the bass,
(2) to cut off the treble, (3) to give equal
prominence throughout the piano scale,
(4) to accentuate the treble. With a
flexible instrument of this kind it is
possible to form a good estimate of the
performance of any loud -speaker, especi-
ally if the listener has a good musical
ear.

Having got an amplifier of satisfactory
design, it was used to test some horn -type
loud -speakers. - The results were certainly
better than those obtained before, but the
faults mentioned previously still remained.

THE McLACHLAN LOUD -SPEAKER
A new departure described especially for "Amateur Wireless" by the

inventor, Dr. N W. -- McLachlan, M.I.E.E.

The next step was an
endeavour to produce
an instrument in which
these. defects were
absent.

Various diaphragm
types of loud -speaker
using a reed instrument
(Brown telephone ear-
piece or loud -speaker
movement) were con-
structed for test pur-
poses. I do not pro-
pose to enter into the
details of the construc-
tion of all these instru-
ments because it would
be rather beyond, the
scope of this article.
Instead it will be more
interesting to describe

the best instrument of them all and in-
dicate some of the more important prin-
ciples which govern its design.

In Fig. t we have a diagrammatic
sketch of what may be termed a coil -

driven cone -type loud -speaker. There is a
large electromagnet which can be ener-
gised from a battery or from the D.C.
electric -light mains, the latter proposition
being very much the cheaper of the two.
The energy consumption is about the same
as that of a small electric lamp (3o watts)
and costs about one -sixth of a penny per
hour. The current which flows in the
winding w causes a very strong magnetic
field in the air gap A A. The paths of the
lines of force are indicated by the arrows
m M. The magnetic lines flow radially
across the air gap. Situated in the air
gap is a coil of wire whose resistance
is only a few ohms. This coil is securely
fixed to a cone of stiff paper, the largest
diameter being about 8% in. The cone is
supported at its outer edge by some flexible
material such as stockinette, thin rubber,
or anything which will stretch but will pre-
vent the cone shifting its position and
bringing the coil of wire out of the mag-
netic field. There is also another small
cone at the centre of the larger one. This
is merely a constructional artifice to keep
the point of the large cone out of the
way of the centre pole of the magnet. The
paper is treated with aeroplane dope to
protect it from climatic conditions.

Lastly, there is a very important mem-
ber in the form of a large wooden hoard,

a thick screen of
curtain material or
cardboard, which
surrounds the cone.
This board is about
3 ft. 6 in. square,
and its function will
be described later.
T h e photograph,
Fig. 2, shows a rear
view with the board
in position. The
magnet and cone
rest on the top of
the box which con-
tains the output
trans former and
magnet control. The
board is fixed to the
front of the box and
held in position by
screws.

The back of the

Wooden board or rhrek
curtain rhoier/a/ 3:-63yi/a

Paper CO/le treated path
aeroplane aitw

Circo/ar cast
maynet Airyof

5,71 I

gt.0-$5116:4415:1
A

wipeiotin9 cod back

front

/e/o9 of //e-rd/e
maremd to swot, cone

Fig. L.-Diagrammatic Representation
of Coil-dri, en Cone Loud-spea a r.

t,2

9
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LEAD IN TO
MOVING COIL

FIELD COIL
CONNECTION

STEEL
MAGNET

RADLE

cone is shown by
the white portion at
the centre. Fig. 3

shows the front of
the instrument from
which the suspen-
sion material out-
side the cone and
the connecting
wires to' the moving
coil are seen. When
the instrument is
used in the open
air, the magnet and
coil, which are
mounted on a
cradle; can. be
pushed into the box.
The magnet, cradle
and diaphragm are
shown in Fig. 4.
The hoard is not
used in this case,

SUSPENSION

DOPED
PAPER
CONE

MOVING COIL

ON BACK OF

CONE

Fig. 4.-The Field Magnet and Diaphragm mounted on Cradle.

since the box fulfils a
necessary f unction
which is explained
later. When electric
currents due to speech
or music are passed
through the coil on the
cone they create mag-
netic fields. These
magnetic fields either
act with or against the
main magnetic field
due to the winding w.
The results of the in-
teraction of these mag-
netic fields is a motion
of the coil on the axis
x x, such motion corre-
sponding to the elec-
trical currents due to
speech or music. The
coil being rigidly attached to the paper
cone causes it to move also. The result
is that the electrical currents are now
transformed into sound waves. This
means that the arrangement operates as a
loud -speaker.

Now we come to the part played by.the
large wooden board. Suppose the cone to
move suddenly to the right. The air
pressure at the front P will be increased,
whilst that at the back Q will be decreased.
Thus the air at the back and the front
will he at different pressures. But air
always flows from a region of higher
pressure to one of lower pressure, .as we
all know from the air draught of the
chimneys which operate our household
fires. Now the intensity of the sound
depends on preserving the pressure differ-
ence in the air. The removal of the board
would mean a flow of air from P to Q
round the edge of the cone in order to
equalise the pressure. This would be a
mild form of draught. But to get
the sound as loud as possible, pressure
equalisation must be prevented. The
board fulfils this purpose admirably, and
serves to isolate the two sides of the
cone. Its influence is felt most on the
low frequencies. This is due to the fact
that at low frequencies the pressure
changes on each side of the diaphragm
occur slowly. In the absence of the board
the air would have plenty of time to rush
round and cause neutralisation, thereby
cutting out the low tones. The influence
of the hoard is very noticeable, especially

OUTPUT
RANSFOFWER

Fig. 2.-Rear of Loud -speaker with Wooden Board in place to
Isolate the Two Sides of the Diaphragm.

on orchestral or organ music where low
tones abound. When it is removed the
overall loudness is reduced considerably
and the low tones disappear almost
entirely.

Salient Features -

.At this stage it might perhaps be useful
to summarise the salient features of the
above design of loud -speaker and its asso-
ciated amplifier : (i) Equal voltage to the
grid of the power valve at all frequencies;
(2) a small paper cone driven by a: coil of
wire fixed at the vertex of the cone; (3)
the free suspension of the cone at its outer
edge so that its axial movements are un-
restricted; (4) the isolation of the two sides
of the cone by a large ,board, thereby pre-
serving the low tones; (5) the absence of
any resonating component, such as reed,
metal diaphragm, or horn.

The reader will observe the absence of
resonating parts. Furthermore, it is
possible to calculate-in a degree-the per-
formance of the coil -drive type at various
frequencies. This cannot be done readily
with the reed type of drive. In addition,
the moving coil itself can he designed to
accentuate either the upper or the lower
register to an extent. Thus there is some
flexibility. Different results can be attained
without resonance and the musical scale
can he reproduced fairly well from top to
bottom.

The intensity can be varied from a
whisper to a magnitude readily and com-
fortably audible too yards away; that is,
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t -CAD 35 WIRES
TO MOVING COIL

Fig. 3.-Front of McLachlan Loud -speaker w'th Wooden Board
in position.

SOME time ago decided to try to`-)im-prove upon the existing types of loud-
speaker. The chief items which seemed
to require attention were horn resonance
and tile absence of low tones in reproduc-
tion. For example, in the case of the
loud -speaker in my possession, the low
notes of the piano sounded weak, the pedal
notes of the organ and the double bass
could not be heard at all.

A Reliable Amplifier
Now the first thing I did was to get

an amplifier on whose performance I could
rely absolutely. This was accomplished
by, building an amplifier and measuring
its output at various frequencies covering
the pianoforte register from 20 to 4,030
cycles. The performance of the amplifier
was found to be very nearly equal at all
frequencies. In addition, by the use of
very simple appliances, I was able to vary
the performance of the amplifier in several
ways as follows : (i) To cut off the bass,
(2) to cut off the treble, (3) to give equal
prominence throughout the piano scale,
(4) to accentuate the treble. With a
flexible instrument of this kind it is
possible to form a good estimate of the
performance of any loud -speaker, especi-
ally if the listener has a good musical
ear.

Having got an amplifier of satisfactory
design, it was used to test some horn -type
loud -speakers. - The results were certainly
better than those obtained before, but the
faults mentioned previously still remained.

THE McLACHLAN LOUD -SPEAKER
A new departure described especially for "Amateur Wireless" by the

inventor, Dr. N W. -- McLachlan, M.I.E.E.

The next step was an
endeavour to produce
an instrument in which
these. defects were
absent.

Various diaphragm
types of loud -speaker
using a reed instrument
(Brown telephone ear-
piece or loud -speaker
movement) were con-
structed for test pur-
poses. I do not pro-
pose to enter into the
details of the construc-
tion of all these instru-
ments because it would
be rather beyond, the
scope of this article.
Instead it will be more
interesting to describe

the best instrument of them all and in-
dicate some of the more important prin-
ciples which govern its design.

In Fig. t we have a diagrammatic
sketch of what may be termed a coil -

driven cone -type loud -speaker. There is a
large electromagnet which can be ener-
gised from a battery or from the D.C.
electric -light mains, the latter proposition
being very much the cheaper of the two.
The energy consumption is about the same
as that of a small electric lamp (3o watts)
and costs about one -sixth of a penny per
hour. The current which flows in the
winding w causes a very strong magnetic
field in the air gap A A. The paths of the
lines of force are indicated by the arrows
m M. The magnetic lines flow radially
across the air gap. Situated in the air
gap is a coil of wire whose resistance
is only a few ohms. This coil is securely
fixed to a cone of stiff paper, the largest
diameter being about 8% in. The cone is
supported at its outer edge by some flexible
material such as stockinette, thin rubber,
or anything which will stretch but will pre-
vent the cone shifting its position and
bringing the coil of wire out of the mag-
netic field. There is also another small
cone at the centre of the larger one. This
is merely a constructional artifice to keep
the point of the large cone out of the
way of the centre pole of the magnet. The
paper is treated with aeroplane dope to
protect it from climatic conditions.

Lastly, there is a very important mem-
ber in the form of a large wooden hoard,

a thick screen of
curtain material or
cardboard, which
surrounds the cone.
This board is about
3 ft. 6 in. square,
and its function will
be described later.
T h e photograph,
Fig. 2, shows a rear
view with the board
in position. The
magnet and cone
rest on the top of
the box which con-
tains the output
trans former and
magnet control. The
board is fixed to the
front of the box and
held in position by
screws.

The back of the

Wooden board or rhrek
curtain rhoier/a/ 3:-63yi/a

Paper CO/le treated path
aeroplane aitw

Circo/ar cast
maynet Airyof

5,71 I

gt.0-$5116:4415:1
A

wipeiotin9 cod back

front

/e/o9 of //e-rd/e
maremd to swot, cone

Fig. L.-Diagrammatic Representation
of Coil-dri, en Cone Loud-spea a r.

t,2

9
dth

LEAD IN TO
MOVING COIL

FIELD COIL
CONNECTION

STEEL
MAGNET

RADLE

cone is shown by
the white portion at
the centre. Fig. 3

shows the front of
the instrument from
which the suspen-
sion material out-
side the cone and
the connecting
wires to' the moving
coil are seen. When
the instrument is
used in the open
air, the magnet and
coil, which are
mounted on a
cradle; can. be
pushed into the box.
The magnet, cradle
and diaphragm are
shown in Fig. 4.
The hoard is not
used in this case,

SUSPENSION

DOPED
PAPER
CONE

MOVING COIL

ON BACK OF

CONE

Fig. 4.-The Field Magnet and Diaphragm mounted on Cradle.

since the box fulfils a
necessary f unction
which is explained
later. When electric
currents due to speech
or music are passed
through the coil on the
cone they create mag-
netic fields. These
magnetic fields either
act with or against the
main magnetic field
due to the winding w.
The results of the in-
teraction of these mag-
netic fields is a motion
of the coil on the axis
x x, such motion corre-
sponding to the elec-
trical currents due to
speech or music. The
coil being rigidly attached to the paper
cone causes it to move also. The result
is that the electrical currents are now
transformed into sound waves. This
means that the arrangement operates as a
loud -speaker.

Now we come to the part played by.the
large wooden board. Suppose the cone to
move suddenly to the right. The air
pressure at the front P will be increased,
whilst that at the back Q will be decreased.
Thus the air at the back and the front
will he at different pressures. But air
always flows from a region of higher
pressure to one of lower pressure, .as we
all know from the air draught of the
chimneys which operate our household
fires. Now the intensity of the sound
depends on preserving the pressure differ-
ence in the air. The removal of the board
would mean a flow of air from P to Q
round the edge of the cone in order to
equalise the pressure. This would be a
mild form of draught. But to get
the sound as loud as possible, pressure
equalisation must be prevented. The
board fulfils this purpose admirably, and
serves to isolate the two sides of the
cone. Its influence is felt most on the
low frequencies. This is due to the fact
that at low frequencies the pressure
changes on each side of the diaphragm
occur slowly. In the absence of the board
the air would have plenty of time to rush
round and cause neutralisation, thereby
cutting out the low tones. The influence
of the hoard is very noticeable, especially

OUTPUT
RANSFOFWER

Fig. 2.-Rear of Loud -speaker with Wooden Board in place to
Isolate the Two Sides of the Diaphragm.

on orchestral or organ music where low
tones abound. When it is removed the
overall loudness is reduced considerably
and the low tones disappear almost
entirely.

Salient Features -

.At this stage it might perhaps be useful
to summarise the salient features of the
above design of loud -speaker and its asso-
ciated amplifier : (i) Equal voltage to the
grid of the power valve at all frequencies;
(2) a small paper cone driven by a: coil of
wire fixed at the vertex of the cone; (3)
the free suspension of the cone at its outer
edge so that its axial movements are un-
restricted; (4) the isolation of the two sides
of the cone by a large ,board, thereby pre-
serving the low tones; (5) the absence of
any resonating component, such as reed,
metal diaphragm, or horn.

The reader will observe the absence of
resonating parts. Furthermore, it is
possible to calculate-in a degree-the per-
formance of the coil -drive type at various
frequencies. This cannot be done readily
with the reed type of drive. In addition,
the moving coil itself can he designed to
accentuate either the upper or the lower
register to an extent. Thus there is some
flexibility. Different results can be attained
without resonance and the musical scale
can he reproduced fairly well from top to
bottom.

The intensity can be varied from a
whisper to a magnitude readily and com-
fortably audible too yards away; that is,
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speech is distinct at this distance. Any
instrument or orchestra can, with the aid
of an adequate valve circuit, be re -pro-

duced at the same intensity as the original:
Moreover, the instrument can be used in a
private residence, a hall, or for public-
address work or other purposes in the open.
air. For household use on ordinary sets.
(uniform amplification is necessary) with a
resistance -capacity amplifier and a DE5a
or LS5a valve (these having a low im-
pedance), a 20 or a 25 tot step-down trans-
former is used. This latter is indicated in
Fig. 5. The high-tension voltage should he
about zoo volts. For greater intensities the
high-tension voltage is increased and
several LS5a valves are joined in parallel.
To get good audibility at two yd. eight
LS5a valves are connected in parallel, the
H.T. being 400 volts and the negative grid
bias about 120 volts. Putting one's head
near the cone with such an output is
extremely unpleasant.

To sum up, the coil -driven cone loud-
speaker can be designed to give reasonably
natural effects aver a wide band of musical
frequencies using an amplifier giving uni-
form output. The performance is equally
good from pianissimo to fortissimo. It
will reproduce the low- and high-toned
musical instruments, such as drums,
double bass, pedal notes of grand organ

100

and high harmonics of the violin, which
are barely audible on other loud -speakers.
It can be used in a private residence or in

To receiver

DEJ A of LS 5,4
Paper cone

Moviny cot

Zoo vat stepdoem
battery or transformer
DC morns

Fig. 5.-Circuit of Power Valve and Con-
nections from Mains for Operating Loud-
speaker.

2atofmagnettone
Moms

tire open air for propagating sound to a
distance. N. \V; MCL.

Within the next.two months the Juliane-
haab (.Greenland',) wireless: ..telegraphy
station will initiate a regular daily broad-
cast of weather forecasts and reports.
The times fired for these transmissions are
midday and midnight, G.M.T., and the
messages will be sent out in the accepted
English code.

JULY 24, 1926

GRID BIAS FROM THE H.T.
IN almost every multi -valve receiver it is

essential to provide the grids of the
valves with a certain bias voltage, either
positive or negative. Positive bias is

necessary to damp the grid circuits of
H.F. valves, and to the grids of L.F.
amplifiers a negative bias should be
applied to ensure that the grid -volt swings
occur only on the straight portion of the
valve characteristic curve.

The current passed in the grid circuit
is minute, and there is practically no
drain on the grid -bias cells. For this
reason the H.T. battery can be made to
do double duty and to supply both plate
and grid potentials. The accumulator is
then not connected to the negative end of
the H.T. battery, but to a point a certain
dikance up (say the nine -volt tapping)
which will give the required bias. The
grid return lead, if connected to the nega-
tive end of the battery, will have a nega-
tive potential with respect to the filament,
and the same effect will be obtained as if
'a separate bias battery were fitted. P.

Preliminary tests of the new broadcast-
ing station in course of installation at
Danzig will start towards the end of
August.

A Musical Tourney.-A debate upon the respective merits of classical and syncopated music was recently
broadcast from 2L 0. Sir Landon Ronald took up the cause of classical music, whilst- Mr. Jack Hylton,

assisted by his band, debated upon the merits of jazz.
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W G Y -THE STATION WITH THE 50 -KILOWATT VOICE

WG Y celebrated its fourth birthday
on February 20, 1926.

In four years these three letters have
found their way into many countries and
languages, but wherever found they mean
the same thing, the broadcasting station of
the General Electric Compan.y
at Schenectady, N.Y.

When W G Y first went on
the air it had a power of t,000
watts. To -day it is licensed to
speak regularly with 5,00o
watts, and on Saturdays and
Sundays the station may ex-
press itself with ten times
greatqr power - 50,000 watts.
Further, W G Y sometimes
speaks with four different
voices simultaneously, for its
words and music may be picked
up on 32.79 metres, 109 metres,
1,56o metres and 379.5 metres.

It was through the Schenec-
tady station that the experi-
ments of the great develop-
mental station at South
Schenectady were carried on;
it was W G Y that broadcast for the first
time in any country on 5o kilowatts; it
was W G Y that conducted a serie# of

. experiments using alternately horizontal
and vertical radiation; it was AV G Y that
perfected successful 250 -mile radio relay
on 1,560 metres wavelength.

At South Schenectady special trans-
mitters operating on 32.79, 109, ,1,560 and
379.5 metres have been erected, and almost
nightly are on the air With programmes of
W G Y, while at near -by and remote

Panel in the Power House.

stations on land and on sea, in the tropics
and in the far north, observers are obtain-
ing transmission data on the various wave-
lengths. W G Y is thus not only a source
of entertainment and information for many
thousands of people, but is the instrument

by means of which pioneer work is being
carried out.

From the very first Mr. Martin P. Rice,
the manager of broadcasting for the
General Electric Co., foresaw that pro-
gress in programme development would be

The Main Transmitter of W G Y.

seriously handicapped if the station were
dependent upon programmes originating
in the studio. Within a year AV G Y's
engineers began the development of remote -
control stations wire -connected to the
studio. Now the Schenectady station has
One of the most elaborate systems of
remote control of any broadcasting station.
Through its affiliation with \V J Z,
\V G Y has the advantages of tapping into
the remote control system of the New York
station, which includes wires to Washing -

the wire system, engineers have been
engaged in the development of radio
relay. Two years ago a 50 -watt portable
broadcasting station was tried out. The
station, fitted up on a truck, was trans-
ported to church or theatre and directly

connected to the amplifiers and
microphone. The output of the
microphone was then broadcast
on too metres, ,picked up by
W G Y, and re -broadcast on the
station's wavelength. Later
work has resulted in the
development of 1,56o metres as
the ideal wavelength for re-
broadcast relay service within a
distance of 25o miles.

Within a few weeks after
W G Y took to the air, four
years ago, the local station
established itself among three
or four leading stations in the
country in the quality of the
programmes offered, and it has
maintained that posit i o n.
National sporting events, in-
cluding baseb al 1, football,

addresses by educators, legislators and
religious leaders are made available to all
listeners. The AV G Y Players, the
Minstrel Group, the W G Y Orchestra ,and
the Radio Four are always popular
features. ---

Paris concerts from the Ecole Superieure
des P T T are now being relayed nightly
by the Bordeaux -La Fayette wireless tele-
graphy station, in which a telephony trans-
mitter has been installed.

The Kenotron Rectifier Assembly.

ton and to station W R C. During the past
year W G Y extended its lines westward,
and is now connected to W F B L in
Syracuse, - WHAM in Rochester and
W M AK in Buffalo.

Simultaneously with the development of

The Reading Town Council has passed
a by-law to the effect that "No person
shall in any street or public place operate
any loud -speaker in such a manner as to
cause annoyance to or disturbance of resi-
dents or passengers."
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RULES.-Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask onequestion at a time to ensure a prompt reply, and please put sketches, layouts, diagrams, etc., on separate sheets containing yourname and address. Always send stamped, addressed envelope and attach Coupon (p. 112),

Reception of Daventry
Q.-Is there any advantage to be gained from

using " low -loss" construction when building
crystal set for the reception of 5 X X ?-P. S.

(Berks.).
A.-There is certainly some advantage to

be gained, but nothing like so much as when
reception is to be carried out on lower wave-
lengths. The losses eliminated become less
serious as the frequency of the oscillations
to be dealt with become lower, or, in other
words, as the wavelength is increased.-
J. F. J.
Altering L.F. Coupling

Q.-I have a three -valve set consisting of a
detector, a transformer -coupled L.F. stage and
a resistance -capacity coupled L.F. stage. I am
desirous of using a transformer instead of
resistance -coupling between the last two valves.
Can you tell me how to make the conversion ?
-N.B. (Dundee).

A.-This will not be at all difficult provided
that there is sufficient room in your set for
the second transformer. First of all remove
the anode resistance, coupling condenser and
grid leak which at present form the coupling
between the last two valves. Then connect
the transformer primary in the place in the
circuit previously occupied by the anode
resistance. Join one end of the transformer
secondary to the grid of the last valve and
join the other end of the secondary to L.T.
or G.B. negative as the case may be.-
J. F. J.
Phone Connections

Q. Is it really important always to connect
the phones so that the positive tag is connected
to the positive terminal ?-J. R. J. (E.2.).

A.-Care should always be taken to se,
that the phones are connected in the correct
manner. You do not say whether the phones
are used with a crystal or a valve receiver.
In a crystal set the matter is not of great
importance (though it is advisable to have
some standard method of connecting up),
but in a valve receiver the phones will be
damaged if wrongly connected for any con-
siderable length of time. Phones are marked
as regards polarity so that the current passing
through the windings strengthens the field
of the permanent magnets. When the tags
are reversed the current will tend to de-
magnetise the phones.-J.

Adding a Valve
Q.-I get only moderate loud -speaker results

from the Manchester station at a distance of
about twenty miles. My set comprises a
detector valve with reaction and two L.F.
stages, both being coupled by transformers. In
order to get really good loud -speaker strength
would you advise me to add another trans-
former -coupled L.F. valve ?-L. C. (Cheshire).

A.-The proposed addition is not likely to
give satisfactory results. Even if the best
quality transformers are employed throughout,
it will be very difficult to prevent some con-
siderable distortion when three are used in
the same set. More than likely the set would
be unworkable owing to L.F. oscillation
caused by interaction between the various
transformers. Unless your aerial is very

poor indeed it should be possible to get all
the volume you require from the local station
with your present set, and we adviseyou to try
to improve the efficiency of set and aerial
with this object in view. If your poor results

OUR WEEKLY NOTE

STORING ACCUMULATORS
Now that the holiday season is here again many

people are wondering what to do with their accemu-
lators while away. Of course, in order to keep it
in good condition, an accumulator should be kept
in constant use, charged as soon as it runs down and
put to work soon after it comes back from the charg-
ing station. Nothing ruins an accumulator so readily
as prolonged idleness.

If it is only going to be left for a fortnight it may
be given a good charge and left for that period, when
it will usually take little harm. For any longer
period, however, special steps should be taken with
regard to the storing of the battery. It should first
be fully charged and the acid poured out to be stored
separately in an earthenware or glass Par, The cells
should then be filled with distilled water. The oppor-
tunity can be taken at this time to rinse out the cells
thoroughly to get rid of any sediment. In this state
the accumulator may be safely left for many months.

When put into use again the water should be emptied
out, the cells filled with the original acid, and the
battery put on charge at a low rate until the cells
gas freely.

THE BUREAU.

are due to the conditions under which the
set must necessarily be worked, we suggest
that you add another valve as an H.F.

414' 11014'111114

What are your last four valves doing ? "
Nothing much, old boy! Just met the wife half-

way in the pane! arrangement-made the valves
match the electric -light fitting ! "

Filament. Rheostats
Q.-I have some seven -ohm filament rheostats

which have been used to control the flow of L.T.
current to " bright " valves used in conjunction
with a six -volt accumulator. Will they be
suitable for valves requiring .25 amp. at 1.8
volts P-H. N. (Birmingham).

A.-These rheostats will be quite suitabk.
for your purpose provided, of course, that the,
three cells of the accumulator are connected
in parallel instead of in series as at present.
The accumulator will then give 2 volts only,.
but will have triple its present ampere -hour:
capacity. The rheostats would have far too'
low a resistance if the accumulator were
to be used with the suggested valves in its
six -volt form, but if rheostats of sufficient
resistance to cut down the 6 volts to that
required across the filaments were used the
energy wasted in the rheostats would be
approximately twice that consumed by the
valves, so we advise you to alter the accumu-
lator connections.-J. P. J.
Reversing L.T. Connections

Q.-Why does reversing the connections from
the accumulator to the set make a great difference
to the reception. ?-G. D. (Uxbridge).

A.-This is only natural when it is con-
sidered that reversing the connections men-
tioned will greatly alter the operating points
of all the valves. If you examine the wiring
of your receiver or the circuit diagram, you
will observe that the grids of all the valves
are eventually connected to one side of the
filament circuit. By reversing the accumu-
lator connections you alter the mean potentials
of all the grids by an amount equal to the
voltage of the L.T. battery.-B.
Praperees of Frame Aerial

Q.-I had been given to understand that a
frame aerial has very marked directional
properties, and yet one which I use inside the
house appears to receive almost equally well
from the local station in whichever direction
the frame is pointing. Can you explain why
this is so .?-G.T. (Birmingham).

A.-You have been correctly informed so
far as the marked directional properties of
frame aerials are concerned. However, these
properties are only effective in indicating the
direction from which the received waves
actually reach the frame, and do not neces-
sarily point out the direction of the station
transmitting the waves. A considerable dis-
crepancy between these two directions often
arises owing to the fact that the direction of
travel of wireless waves can be greatly diverted
under certain conditions. In your case it
would seem that various conductors around
the receiver, such as water -pipes, gas -pipes,
or electric -light wiring (which may be em-
bedded in the walls of the house), are acting
as aerials in receiving the energy from the
transmitting station and re -transmitting it.
If it so happens. that these conductors are
fairly evenly distributed around the frame
aerial, it may easily be that almost the same
amount of energy is reaching the frame from
each point of the compass. Under such con-
ditions the frame might appear to be almost
non -directional, as the waves are not reacting
it from any particular direction.-R. W.,
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MAKING THE CRYSTAL SET SELECTIVE

THE test recently carried out in London probably see a considerable amount of
by the B.B.C., when different pro- attention paid to the question of making

grammes were broadcast simultaneously crystal sets more selective.
from 2 L 0 and from the old plant at Mar- - H'is impossible to obtain anything like
coni House, showed that very large numbers knife-edge tuning with a plain crystal set,

for the crystal itself introduces an amount
of damping which renders such a degree
of selectivity as can he obtained with a
carefully designed valve set out of the
question. Eiceedingly -sharp tuning, how=
ever, is not necessary, for we may feel
sure that there will always be a big
difference between the wavelengths upon
which the alternative programmes within
range of the receiving set are transmitted.

The problem, then, is simply to improve
the selectivity of the crystal set to such a
degree that it will be capable .1f silencing
a near -by transmission when the tuning is
6o or 70 metres above or below its wave-
length. Here .are one or two ways in
which a good deal can he done at very
small expense and without making exten-
sive alterations in the set.

Fig. i shows one of the commonest
types of crystal circuit, in which a single
coil L and a variable condenser C are em-
ployed, the condenser being in parallel
with the inductance. The whole of the coil
is common to both the aerial and detector
circuits. Perhaps the simplest alteration,
which produces an improvement in many
cases, is to insert, as shown in Fig. 2, a
fixed condenser with a capacity of .000i
microfarad in series with the aerial lead-
in. The effect of using such a condenser
can be tried out quite easily before it is

Fig. 1.-The Most Common Type of Crystal
Circuit.

of crystal users in various parts of the
Metropolis found it impossible to separate
the two transmissions, though their wave-
lengths differed by 95 metres. This was
not very surprising, for hitherto there has
really been no need to design crystal sets
with a view to obtaining selectivity. The
average owner of such a receiving appa-
ratus has been limited to two stations, the
local station and 5 X X, and it would be a
phenomenally bad set if it were incapable
of separating them !

The success of the recent experiment
shows that the B.B.C. has advanced a step
towards the realisation of one of its most
,herished ambitions, which is to provide

Fig. 3.-Placing the A.T.C. in Series Usually
Improves Selectivity (original parallel con-
nections are shown dotted).

every owner of every wireless set, crystal
or valve, with alternative programmes. It
is natural to suppose that further experi-
ments upon the same lines will be con-
ducted, as a result of which it may before
long be within the power of every crystal
user to make his choice of programmes=
provided that his set is sufficiently selec-
tive to enable him to tune out the one
which he does not want and to tune in that,
which he does. In the near future we shall

Fig. 4.-The Use of an " X " Coil will Also
Improve Results without Altering the
Wiring of the Set.

incorporated in the set by placing a fixed
condenser upon the table which supports
tile wireless  set and attaching the aerial
lead-in to one of its terminals, the other
being connected to the aerial terminal of
the set. The presence of this small con-
denser will alter the setting of Cl needed
to bring in a given station.

The best way of seeing whether you are
obtaining improved selectivity is first of all
to tune in your local station without c2 and

MARCONI HOUSE
2 LO

to make a careful note of the number of
degrees increase and decrease in the set-
ting that are required to reduce it to
silence. If the portion of the scale of CI
over which the station can be heard is

Fig. 2.---A Small Fixed Condenser in Series
with the Aerial will Improve Matters.

smaller with c2 in position, then there is
an improvement.

Selectivity is nearly always increased by
placing the A.T.C. in series with the
A.T.I. as shown in Fig. 3. This altera-
tion is, as a rule, quite easy to make in an
existing crystal receiver. The simplest
way of carrying it out will he seen from an
examination of Fig. 3. Disconnect the
aerial terminal from the coil holder, but
not from the detector or the variable
condenser. Disconnect the aerial terminal
from the top of the coil holder and from
the detector, but not from the A.T.C. Dis-
connect the second contact of the A.T.C.
from the telephones and earth, and con -

Fig. 5.-In this Circuit a Double-eireult Tuner
is Used, the Aerial Being Aperiodle.

nect this to the top of the A.T.I. and to
the detector.

A very great improvement in selectivity,
without undue loss of signal strength, can
be effected without making a single altera-
tion in the internal wiring of the set.
Fig..{' shows how this may be done. Sub-
stitute for the existing A.T.I. a Lissen
X coil. Instead of attaching the aerial to
its own terminal, connect it to one of the

(Concluded on page ilz)
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"A.W." TESTS OF APPARATUS
Conducted in the "Amateur Wireless" Research and Test Department

Brown's A2 Type Phones
HE Az type of phones, manufactured 

1 by S. C. Brown, Ltd., of Victoria Road,
North Acton, London, W.3, is an improve-
ment over the better-known A type.

The new type is obtainable in two values

Brown A2 Type Phones.

of resistance, of 2,000 or 4,00o ohms total.
Although the thin conical aluminium dia-
phragm is retained, the reed to which the
diaphragm is attached is made lighter, -and
thus more sensitive, by the removal of
superfluous metal. The distance between
reed and magnets is adjustable by means
of the milled aluminium knob situated at
the centre of the earpiece. Each ear-
piece is smaller and ,lighter in weight than
the A type, and, generally speaking, more
comfortable to wear. Exceptionally long
phone cords are provided, while the
polarity of each phone tag is clearly indi-
cated by the covering of the flex and by a
small cross stamped on the positive tag.

We have found these phones to be ex-
tremely sensitive and to give a very clear.
and even reproduction of speech and music
at all frequencies.

Detex Vet mo-Dial.

The Detex Vermo-Dial
A sLow-monoN dial having a handsome
appearance is made by Detex Distribu-
tors, Ltd., of r ra, Victoria Street, London,
S.W.'. The dial is made in three distinct
parts, namely, the engraved ebonite scale,

which remains stationary, the polished
nickel -plated friction disc and pointer
which is attached to the spindle of the
condenser, and lastly the control knob.

The edge of the friction disc is clampeOd
between two small metal washers fitted
to the spindle of the control knob, the
amount of friction between the washers
and the disc being regulated by a strong
spring. When the control knob is turned,
the rotating washers cause the disc
clamped between them to turn. A pointer
is fitted on the disc, which travels over the
engraved scale on the bevelled edge of
the dial.

Owing to the simple but remarkably effi-
cient friction device employed there is not
the slightest trace of backlash in the control.
The action is very smooth, and the gearing
ratio (about 6%_ to r) gives a fine degree
of tuning. The large friction disc- also
acts as a screen, preventing hand -capacity
effects. _

The dial- will fit any size of spindle if
the split washer and grub screw supplied
are used.

Ediswan PV4 Power Valves
A LOW -FREQUENCY power -amplifying valve
that we have tested and that we can re-
commend is the new Ediswan PV4 made
by The Edison Swan Electric Co., Ltd., of
Ponders End, Middlesex. The valve is
neat in appearance, with its silvered pip -
less glass bulb and black insulating cap.
There are several features by which the
valve may he recognised, chief among
these being the clear inspection window on
the top of the bulb, enabling one to inspect
the three vertical electrodes. Inside the
bulb is to be seen a wafer disc which is un-
attached and is free to move about inside
the bulb. This disc is evidently used to
protect the small inspection window
during the silvering process of the
bulb.

Designed as a power amplifier to work
off a 4 -volt accumulator, the valve takes
a filament current of .35 ampere. As with
all good power amplifiers the amplification
factor is fairly low in value, being approxi-
thately 6, while the characteristic curve
has a slope of .65 milliampere per grid
volt. The average working impedance is
9,500 ohms.

On tests this valve has given a very
good account of itself as a distortionless
amplifier, having about 120 volts on the
plate and 4% to 6 volts negative grid
bias. Microphonic noises are practically
absent. In this respect we may mention
that if the valve is flicked sharply with
the finger only a slight "ping " is heard
in the phones.

Bowyer -Lowe Plugs and Jacks
AVE have received for test samples of
some rvell-made jacks from The Bowyer -
Lowe Co., Ltd., of Letchworth. The jacks,
of which there are six types available for
various purposes, possess a girder frame
which gives great rigidity, while the con --
tact strips are made of tinned phosphor -
bronze springs. Pure silver contacts,
accurately positioned on the contact strips,
give a steady and positive contact.

The contact strips are clamped between
small rectangular pieces of ebonite, hav-
ing a high insulation, and are bolted. to
the girder frame by two. nuts and bolts.

Bowyer -Lowe Plug and Jack..

Each contact strip ends in a wide fan -tail
contact, having a hole which will take any
wire up to -,1;1 in. square. A one -hole fix-
ing device is incorporated.

Among the many uses of these jacks which
might be mentioned are the following : jack
No. i is used for connecting phones or
loud -speaker in the plate circuit of the
last valve. To permit of listening -in to
each stage of amplification, or for switch-
ing the loud -speaker into the last stage as
the plug is withdrawn, jack No. 2 is used.

Ediswan PV4 Power Valve.

The ping is made of brass, having a
body turned out of solid ebonite and then
polished. Two clamping screws are pro-
vided which will take phone tags or
flexible wires
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\ Switzerland the cost of a wireless
111,tener%s licence has now been fixed at
i2 Swiss francs per annum, but the
various broadcasting stations are only
granted an income from the licences sold
in their respective areas.

The Danish Posts and Telegraphs are
considering plans for the erection of a
broadcasting station at Kallundborg, in
the north-west of the island of Zealand.
The proposed power is 5 to 6 kilowatts,
and it is probable that the station will
operate on' a wavelength of 1,000 to 1,250
metres.

In order to obtain an increased work-
ing capital, Radio Toulouse is resorting
to various original methods, including a
general canvass of the city by the local
police force armed with subscription lists.

The' operating staff of WAAM, Newark
(U.S.A.), has opened a summer camp in
the neighbourhood of the city. For the
purpose of publicity the members wear
white sailor suits and straw hats with the
initials WAAM in gold letters on the hat
band.

It is reported from Stockholm that the
erection of new broadcasting stations at
Kalmar, Karlskrona, and Helsingborg, to
work in conjunction with the station at
Malmo, has stimulated Swedish interest in
radio. It is stated that at the end of last
March there were about 182,000 licensed
receiving sets in Sweden, an increase of
approximately 63006 during the preceding
five months.

Tommy Handley, the popular broadcast
. light comedian, made a great hit when he
appeared in an individual show at the
Glasgow station. He is to take the lead
in No Option, a forthcoming B.B.C. show.

The first instalment of a "serial "-an
adaptation of A. E. IV. Mason's novel
"The Villa Rose "-will be broadcast from
London on Tuesday, July 27, at 7.4o.
Readings will be continued each evening
throughout the week until the whole story
is completed, in five instalments.

Band and concert party relays from
Glasgow public parks are proving a
popular light feature with Scottish lis-

- teners. In the course of the season, some
of the best bands in the Kingdom will be
heard.

On July 27, Mr. Henry Ainley will
present The Passing of Talma, a dramatic
picture of the death of the great French
actor, so closely associated with Danton,
Robespierre and other leading Revolution-
ary figures. In the performance Mr.
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Ainley will himself take the part of
Talma.

In a performance at the London studio
of Lionel and Clarissa to be broadcast on
August 9, by arrangement with Mr.
Nigel Playfair, practically the entire
original cast will take part in the
entertainment.

When a man was fined L5 at Glasgow
for having a wirelegs set without a licence,
it was stated that, following a previous
prosecution, 220 persons took out licences
within two days.

THE

INTERNATIONAL SET
COMPETITION

Elimination Competition
ENTRIES for this competition are now closed.

Competitors have been asked to send in
their sets not later than Monday, July 26,

and these will be on public view on Thursday,
Friday and Saturday, July 29, 30 and 31, from
10 a.m. to 5 p.m., at the offices (ground floor)
of Messrs. Cassell & Co., Ltd. (the Proprietors
of AMATEUR WIRELESS), La Belle Sauvage,
Ludgate Hill, London, E.C.4.

For the benefit of readers who are not familiar
with the City of London we may say that La
Belle Sauvage is a few yards from Ludgate
Circus and about 250 yards west of St. Paul's
Cathedral.

It is unlikely that the result of the
Elimination Competition can be announced in
less than a fortnight from the date of this
issue. Competitors, readers and indeed the
public generally are given a very hearty invita-
tion to come to La Belle Sauvage and see the
sets.

In the States, British sets will be in com-
petition with American, French, Belgian, Spanish,
Australian and other sets at the Radio World's
Fair, Madison Square Garden, New York. where
they will be on view from September 13 to 18
inclusive, and further, the winning sets will be
given a place of honour at the Fifth Annual
Radio Show, in Chicago.

The new wireless -controlled fog signal
now in operation on the Clyde is located
on a sandbank in the channel' at the
entrance to the river. The receiving
apparatus on the beacon has a transmitting
set synchronized with it at Gourock Pier,

miles distant, the synchronization
rendering the installations immune .from
atmospheric and other interference. The
receiver is self-contained and requires
attention only once in three months.

Mr. Elliott O'Donnell, the expert on
supernatural matters, will broadcast a
talk from London on July 22 on "Sea
Mysteries."

Mr. Rudy Wiedoeft, the world's greatest
saxophonist, will contribute to a variety
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programme from the London station on
July 29.

A regular service of wireless pictures
across the Atlantic has now been estab-
lished, and several pictures are being
transmitted daily from London to New
York. 

The Department of Commerce in Wash-
ington is deeply concerned over the radio
broadcasting situation. Over boo applica-
tions for licences from,, new stations have
been received, and it has been impossible
to find wavelengths enough to go round.

During some recent tests between the
naval stations at Bellevue, D.C., and
Mare Island, California, regular message's
were exchanged on a wavelength of 13.1
metres, in full daylight. Further tests
included the 13.4 metre channel. It is
believed to he the first time the successful
transmission of such low waves has been
accomplished for distances of 3,000 miled
in daylight.

A new departure is 'noted in ship instal-
lations with, the fitting of wireless tele-
phone sets on eight whalers. Experience
has proved that this type of installa-
tion can be operated by unskilled hands,
and they will, without doubt, prove of
great assistance in the management of the
whaler fleet, which, in addition to inter-
communication, will be able to get into
telephonic communication with the shore
staff.

Mr. Eric Megaw, of Yortwilliam Drive,
Belfast, is crossing from Dublin to Mont-
real in the steamer Lord Antrim to make
experiments in short-wave radio, com-
munication. Mr. Megaw is using the call
GX6MU on a wave of 45 metres.

North Wales is petitioning for the erec-
tion of another Welsh station owing to
the limited and puzzling range of Cardiff.
Birmingham has been ministering to the
needs of North Wales recently, but even
the efforts of 5IT fall short of the desired
of Welsh listeners.

In the Irish Free State Senate recently
Mr. J. J. Walsh, Minister of Posts an
Telegraphs, announced that a high-
powered broadcasting station was likely
to be erected in the centre of Ireland.
Further, low -powered stations will be
established at Cork, Galway, and probably
Bundoran during the next few months.

Radio exhibitions will be held in London
and Berlin 'simultaneously early in the
autumn, and negatiations are in hand with
a view to having the more important
German radio works thrown open . for
inspection by British visitors during
exhibition period.

Portions of the programfnes given by
the bands of the Irish and Welsh Guards
and the Royal Marines at the Shrewsbury
Great Floral Fête, to be held on August
18 and 19, are to be broadcast.

On August 3, Force, Wits and aWoman,
by Julius Hare, a play dealing with the
days of Cromwell and his Roundheads,
will be broadcast from 2L0.
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L. Salisbury

NEXT WEEK AT 2 L 0

In the
Programmes

THE Hyde Park bands have proved ex-
ceedingly popular "over the ether,"

and on Sunday next Mr. Charles Godfrey
will again conduct a programme, which
will include the "Military Overture"
by John Ansell. The soloists are Miss
Ellis Burford (soprano) and Glyn East-
man (bass). The evening programme will
he relayed from the Piccadilly Hotel,
where De Groot and his orchestra are
playing; May Huxley, a clever young
coloratura singer, will be the vocalist.

Generally speaking, school concerts are
only of interest to the parents whose off-
spring are making themselves heard, more
or less successfully, and why they should
be broadcast is rather a problem. How-
ever, on Monday evening part of the
school concert from Highgate School will
be broadcast to the world at large. An
interesting concert of chamber music
follows, by. the Kutcher String Quartet,
assisted by Elsie Suddaby (soprano). In-
cluded in the scheme is Joseph Holbrooke's
Suite " The Pickwick Club." Listeners
with extremely vivid imagination will
possibly be able to hear in the section
entitled "A Field Day" Snodgrass and
Winkle on the two violins, the latter re-
presented by the viola and 'cello. The
Fat Boy and Mr. Tupman also appear.
A welcome variety is provided for to p.m.,

By " THE LISTENER "

the artists including the variety staff
Daisy James, and James Stuart and
Partner.

On Tuesday the vocalists ly i 1 I include
two broadcast favourites in Lily Allen and
Robert Chignell. Announced also is a
dramatic sketch, The Passing of T alma,
dealing with the death of the French
actor. The chief part will be taken, it
is hoped, by Henry Ainley. He will be
assisted by Clare Harris and Howard
Rose.

The defeat of the Spanish Armada was
about the end of the month of July in 1588;
in commemoration it is a good idea to give
us some sea music. On Wednesday, there-
fore, we shall hear Parry's famous Cantata,
" The Chivalry of the Sea," Stanford's
"Songs of the Sea," interpreted by the
famous Australian bass -baritone, Horace
Stevens, and excerpts from Vaughan
Williams' Sea Symphony. Interspersed
between this and the Bach anniversary
programme, which follows from io to 11,
Jack Smith, the Atufrican singer of synco-
pated songs, who has taken the title of the
" Whispering Baritone," will appear. The
Bach programme marks the anniversary of
his death in 175o, and some of the chorales
from the St. Matthew Passion will be
included.

Lovers of part songs will listen on
Thursday to the Salisbury Singers, with
flute solos from Miss Edith Penville.
Later follows a popular favourite of the
variety halls in Wilson Hallett, noted for

THE NEW B.B.C.
I N the House of Commons on Wednes-

day night, July 14, the Postmaster -
General, Sir William Mitchell -Thomson,
said that the Government had accepted in
general the recommendations made by the
Committee under the chairmanship of
Lord Cranford, which were, briefly, that
the broadcasting service should be taken
over by a public corporation, acting as
trustee for the national interest; that the
corporation should be licensed by the
Postmaster -General for a period of not
less than ten years; that the undertaking
of the British Broadcasting Company
should be taken over as a going concern;
and that the receiving 'licence should be
retained at los. There would be no in-
terruption whatever in the continuity of
the service. The intention was that on
December 31 the service at present con-

In the
Programmes

Julius Harrison

his child impersonations, also Violet Field
and Frances Buckland at the piano.

Mr. Julius Harrison, the famous con-
ductor, makes , a welcome reappearance
on Friday night as conductor of the Wire-
less Symphony Orchestra. He will in-
clude a "Midsummer Night's Dream
Overture," Mozart's Symphony in C, as
well as works of Dvorak, Sibelius and
Rimsky-Korsakov. Eispah Goodacre (con-
tralto) is the vocalist. The to o'clock
feature takes the form of a series of
dramatic incidents associated with famous
melodies, such as the "Marseillaise,"
France, 1792; "The Girl I Left Behind
Me," The Peninsula, 181o; " John Brown's
Body," America, 1859 ; " Marching Through
Georgia," America, 1864; "Dolly Grey,"
England, 1899. These sketches have been
arranged by Amayas Young.

The pianist of the week is Hilda Dede-
rich, who will play Schumann's works.

An experiment, from Tuesday to Satur-
day inclusive, will be made by the trans-
mission of a serial story. The first book
is A. E. W. Mason's crime novel, "At the
Villa Rose." With the assistance of the
author himself, each nightly episode has
been made complete in itself, so that if
anyone who listens is obliged to miss any
one night the series will not be spoilt as a
whole.

ROYAL CHARTER TO BE GRANTED

ducted by the British Broadcasting Co.
should pass over as a going concern-
plant, assets and a large part of the staff-
to the control of the new authority.

As to the constitution of the new
authority, the Government felt that to set
up a body by statute would prejudice its
position from the start, by introducing
into the minds of the public the idea that,
in some way or other, it was the creature
of Parliament and connected with political
activity. If broadcasting was to live in
this country, he was perfectly certain that
its vitality would be increased directly as
they succeeded in divorcing it from pbliti-
cal activity. They also found insuperable
objections to setting up a new body under
the Companies Acts, and they therefore
proposed to move the Crown to be pleased
to grant a Royal Charter for an incor-

porated body to hold a licence from the
Postmaster -General and to conduct this
service.

The actual regulation of the functions
of the new body would have to be made
by the House of Commons, either by legis-
lation in the autumn or by way of supple-
mentary estimates. Whichever way was
chosen, there would be further oppor-
tunity for discussion of details, and before
that discussion the draft of the .petition
and any relative papers would be issued.
The new body would *be called the British
Broadcasting Corporation, rather to em-
phasise the fact that it existed by Royal
Charter. He had the financial arrange-
ments in hand, under which he hoped it
would be possible for the new body to
start with a clean sheet, free frOm all
liabilities.
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6 ohms or
30 ohms . . . . . 2 13 each

From dealers or from

MANDAW 9-15, Whitecross
St., London, E.C.1

VELVET CONTACT
is the unequalled and outstanding
quality of the new Etherplus V.C.
Rheostat.

Neat and attractive pointer knob
.fits flush to engraved dial, over one
hole fixing nut.

ETHERPLUStr

RADIO ACCESSORIES
=ENSURE IPERFECT

RECEPTION

DonVorget to use

LAZ LT
BRITISH MADE REGD.

COLOURED CONNECTING WIRE
[ RED YELLOW BLUE BLACK WHITE and GREEN]

Wilefir descriptive leaflet. to
The LONDON ELECTRIC WIRE Co & SMITHS LTD
PlauhouseYard, Golden Lane, London,E.C.1.

!Sr over 40 gearsfIederscycflecfncWire

JUDD

MOO

Two New

"Amateur Wireless" Handbooks

Loud Speaker
Crystal Sets
How to Make and Manage Them
Working instructions are given on the building of a
number of highly efficient crystal sets with which
particularly loud signals have been obtained. Also
the making of an attachment for simple connexion to
any existing wireless set is described with full details,
being well illustrated. 2/6 net.

A Wireless Man's
Workshop
J. HARTLEY REYNOLDS
The author, a practical home constructor and a well-
known wireless expert, possesses the happy knack of
imparting knowledge in simple, easily understood
sentences. There is a wide range of general wireless
information throughout the .book which all readers
will appreciate. Fully illustrated. 2/6 net.

Cassell & Co., Ltd. London, E.C.4

SWA
ILVIE S

Two New
Dull Emitters!
THE ORIGINATORS OF THE
WIRELESS VALVE NOW BRING YOU
BETTER RECEPTION THAN EVER

G P GeneralP.
. ° Purpose

DULL EMITTER for
use with 4 -volt
accumulator. ::
Lower current con-
sumption. Clearer
reception. Louder
volume. Microphonic
effects reduced to
minimum. 16/6 each

Volts ... 3.5-4
Amps ... .15
Plate Voltage... ... 60-120
Amplification Factor 12
Slope ... .55 Maio
Impedance 22,000 Ohms.

p°
V

Power
° "T Valve

for use with 4 -volt
accumulator. It is the
ideal companion to
G.P.4.
Loud Speaker volume
with extreme parity of
tone. '4.2/b each

Volts ... ... 3.5-4
Amps 35
Plate Voltage ... ... 60-120
Amplification Facto ... 6
Slope ... .L5 v
Impedance 4.566

The following table indicates the
combsnations of Ediswan Valves for

PERFECT RECEPTION

Peal uy 1.6 AL :741;? 1...,,, Putt

G.P.4 16/6 4 P.V.41

A.R.
84

4 P.V.4, 22,6

A.R. 6 P.V.5 22,6

ARDE 1 14/- 2 P.V.6 18,6

.A.R.'061 16/6 3 ENS nib
 Made in L.F. xrid H.F. types.

All DULL EMITTERS except A.R.

'1 De
EDISON SWAN
ELECTRIC Co. Ltd.
123-5, Queen Victoria
St., London, E.C. 4

pl

7

Please Mention "A.W." When Corresponding with Advertisers

Obtai4 from your
Dealer the New
Ediswan Folder
" 2 New Valves"

fkk,

gcl
rt"
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Valve Couplings
SIR,-With reference to the criticism of

R. S., in No. 213, of my letter on coup-
lings, I would like to say that your corre-
spondent has rather missed the point of
my remarks.

I pointed out the wonderful quality to
be obtained by using a combined trans-
former and resistance -coupled amplifier,
and did not go into the much raised ques-
tion whether the transformer should follow
the detector or a stage of resistance -
coupling ? His letter has further amplified
my statement that distortion is bound to
occur if two or more stages of transformer -
coupling are used.-C. S. (Cheltenham).

Mahoganite
SIR,-In No. 213 of AMATEUR WIRELESS,

on page 44, mention is made of "best
quality Mahoganite," which might rather
give your readers the impression that there
are several houses in a position to market
Mahoganite. The word Mahoganite is
our trade name for a brand of ebonite
which we market and supply in one quality
only, and it is an infringement for any
house to sell under this name any insulat-
ing material not manufactured by the
American Hard Rubber Co. (Britain), Ltd.
-AMERICAN HARD RUBBER CO. (BRITAIN),
LTD. (London, E.C.).

Coupling L.F. Valves
SIR,- I shduld like to refer to certain

letters on the above -mentioned subject
which have appeared in your two recent
issues, No. 211 and NO. 212, and on which
comment and correction in certain cases
are necessary.

 There is no doubt whatever that the
amplification when using resistance -
capacity coupling does actually fall off at
the bottom end of the scale and rise to a
degree at the top end, as a rule, to a some-
what greater extent than published data
indicates. Curves which the writer has
seen showing the performance of ordinary
resistance coupling have been based
almost without exception on calculated
values which, whilst reasonably correct,
tend to minimise the weaknesses of this
method of amplification.

A- point which is often overlooked is
that if one uses one stage of low -frequency
amplification, the difference between- the
amplification of the notes round about too
cycles and at 50o cycles is, when using
the best components, in the neighbourhood
of 20 per cent. If one uses two stages the
discrepancy is a much larger percentage,
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and it may be shown that if one employs
a sufficient number of resistance -coupled
stages to get volume equal to that obtain-
able by the use of two nearly perfect
transformer -coupled stages, the difference
in the resulting purity of amplification is
not such as may be detected by ear.

Your correspondent, F. P., has fallen
into a common error of thinking that the
connection of a resistance unit and con-
denser across the primary of a transformer
gives the purity of resistance coupling
with the step -Up of transformer coupling.
It is easy to see that the connection of a
resistance and condenser as indicated
merely reduces the total impedance by
providing a parallel path in the plate
circuit of the valve, and since the pro-
portion of the valve amplification factor
of which use is made depends on the value
of the external impedance, the total am-
plification must be reduced. With poor
transformers which have pronounced peaks
in their amplification curves, the effect of
connecting such a resistance is to reduce
the total height of the curve and conse-
quently in certain instances to improve
somewhat the reproduction.

Your correspondent R. G. T. is quite
wrong, since in any case the amplification
which takes place between L.F. valves is,
at least with the exception of the valve
which supplies the loud -speaker, potential
amplification, and this must be so, since
for pure reproduction in the case of trans-
former couplings no current should flow
in the secondary windings.

The impedance of the valve comprises a
practically non -inductive resistance in
series, with which is connected an anode
resistance. The variation of current
through the valve, caused by the variation
of grid potential, produces an alternating
voltage variation across the whole system,
this potential being divided between the
valve impedance and the external imped-
ance, according to their relative values, so
that if the two impedances are equal, the
alternating impulses across the anode re-
sistance are equal to the signal impressed
on the grid of the valve, multiplied by
half its amplification factor.-J. B.
(Moston).

Appreciation
SIR,-AS a colonial reader of AMATEUR

WIRELESS, I request the privilege of re-
cording through your columns my appre-
ciation of the Mullard Valve Co.

I purchased two valves (Mullard) which
develo'ped faults, and on communicating
with the Milliard Valve Co. they imme-
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diately instructed their Capetown agent to
replace same free of charge.

This, sir, is a very generous action, and
(as far as is known to me) it is the only
firm who have instructed their agent "to use
their discretion" in these matters in South
Africa.-F. \V. (Capetown, S. Africa).

CHIEF EVENTS OF THE
WEEK

London
Birmingham
Glasgow

London
Bournemouth
Belfast
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Glasgow
Manchester
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London

Daventry
Aberdeen
Cardiff
Edinburgh
Manchester
Plymouth

Sheffield

London
Bournemouth
Dundee
Glasgow
Newcastle

London
Birmingham
Cardiff
Manchester

London
Daventry
Birmingham
Bournemouth
Cardiff
Glasgow

London
Glasgow
Manchester
Bournemouth

SUNDAY, JULY 25
The Royal Parks Band.
Symphony Programme.
The Band of dl.M. Scots Goads.

MONDAY
Chamber Music, Poetry and Variety.
Popular Overtures.
Mirth and Melody.
The W trman.

Whiffs, No. 2.
The Art of Syncopation.
Music from the Seaside-Whitby.

TUESDAY
At the Villa Rose"-Serial Story con-

tinued throughout the week.
Daventry Birthday Programme.
Shakespeare Programme.
Music of the Masters.
Holiday Programme relayed from Portobello.
Summer Scenes from Shakespeare.
The Band of H.M. Royal Marines (Plymouth

Division).
The Chesterfield Musical Union Choir.

WEDNESDAY
Armada Programme.
Light String Programme.
Dramatic Evening.
The Clydebank Burgh Band.

The Electric Sparks - Concert Party.

THURSDAY
Variety Programme.
Dance and Song Through the Ages.
Duets and Diversions.
The Far East-Thro Western Cates.

FRIDAY
Songs of History.
Daventry Pool.
Light Classics.
The Weymouth Municipal Orchestra.
What He Won.
Empire Slogans, No. I-A Competition on

Acrostic Lines.

SATURDAY
A Seaside Concert Party.
Light Opera and Musical Comedy.
Lancashire Leisure.
Military Band Night.

"DETAILS COUNT IN
VALVE DEVELOPMENT"

Correction
WITH reference to the article appear-

ing under the above title in AMATEUR
WIRELESS No. 212, dated July 3, two
correspondents-Mr. Thornton H. Bridge-
water, of Sutton, Surrey, and Mr. P. J.
Donelly, of Ryde, I.O.W.-point out one
or two errors in connection with the
mutual conductance of the Cossor valves.
Both correspondents show that the total
amplification obtained from a valve is
proportional to the amplification factor
and to the anode conductance.

They also point out that the value of
the mutual conductance of each valve is
incorrect.

The writer of the article thanks his
correspondents and apologises for the
errors. The correct mutual conductance
values for the Red Top, Plain Top and
Stentor Two types of Cossor valves are
approximately 300, 35o and t,000
microhms respectively. ,
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CLEARING THE BRITISH
ETHER

Increasing the Life of Your Valves

FRAME AERIALS FOR HOLI-
DAY WIRELESS

Some Light on Low -frequency Trans-
former Connections

THE COMPACTOPHONE
FIVE. An entirely self-con-
tained portable set for holiday
use

Wireless -equipped Caterpillar -cars in
the Desert. By Dr. Alfred
Gradenwitz

Using Several Loud -speakers

Hundred -kilowatt Broadcasting

An Impression of Jack Payne and
the Hotel Cecil Dance Band

HOW TO MAKE A CIGAR -
BOX CRYSTAL SET. A
simple set especially suitable for
boys and girls

Under My Aerial. Halyard's Cha
on the Month's Topics

Atmosphericz ! And How They
Are Caused

The Super One
. . Structograph Plate . .

to facilitate construction
Free with this Issue

AUGUST
NUMBER

1f- net

The World's Greatest
Magazine of Wireless

Contents include :-
Where Shall I Connect H.T. -?

Novelties and New Apparatus

" YES, I THINK SO ! " An
Article by Vivian Foster

German Broadcasting

Continental Notes

The International Set Competition

Wireless Howlers in School !

THE MYSTERIES OF FADING
EXPLAINED

A PANEL FOR SIMPLE
RESEARCH WORK. By
Dr. E. E. Fournier D'Albe

Electricity and the First Aerial

Wives and Wireless. By Richard
Carol

Broadcasting in Belgium

Check Mate ! Verse

Canada's Great Broadcasting Chain

HOW MANY CIRCUITS ARE
THERE

Confessions of a Radio Fiend

What is the Ideal Portable Set ?

When Oswald Oscillated. A wireless
story

Ripples

Cutting Out Those Atmospherics

Wireless Femininities

Selective One-valvers You Must Try

COMPOSING MUSIC FOR
BROADCASTING. By Watson

Lyle

Controlling Your Valves Efficiently

Making the " Duplex " Loud -speaker

Aerial Erection Under Difficulties !

Love Will Find a Way ! A drawing

Broadcast Music of the Month

THE EASY -TO -TUNE TWO.
An ideal family set, efficient yet
simple to operate

Wireless as a Social Factor. By
Lt.-Com. H. W. Shove, D.S.O.,
R.N.

What the Reader Thinks

Buy the AUGUST Number
from your newsagent To -day !

....so,

Cassell & Co., Ltd., La Belle Sauvage, London, E. C.4
Don't Forget to Say That You Saw it in " A.W."
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NOTE.-In the /allowing list 01 transmissions
these abbreviations are observed: con. for
concert; lec. tor lecture; arch. tor orchestral
roncert; irr. tor irregular; m. tor metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to British

Summer Time.
London (2L0), 362 m. 1-2 p.m., con. ; 3.15-

4 p.m., transmission to schools ; 3.30-5.45, con.
(Sun.); 4.15 p.m., con. ; 5.15-5.55, children;
6 p.m., dance music; 7-8 p.m., time sig., news,
music, talk ; 8-1,0 p.m., music ; 9.0, news
(Sun.); 9.30 p.m., time sig., news, talk ;
to p.m., special feature (Mon., Wed., Fri.).
Dance music on Thurs. and Sat. until mid-
night.

Aberdeen (2BD), 495 m. Belfast (2BE), 440
in. Birmingham (5IT), 479 m. Bournemouth
(6BM), 386 m. Cardiff (5WA), 353 m. Glas'
gow (5SC), 422 M. Manchester (zZY), 378 m.
Newcastle (5N0), 404 m. Much the same as
London times.

Bradford (2LS), 310 m. Dundee (2DE), 315
m. Edinburgh (2EH), 328 in. Hull (6KH),
335 m. Leeds (2LS), 321.5 m. Liverpool (6LV),
331 in. Nottingham (5NG), 326 m. Plymouth
(5PY), 338 m. Sheffield (6FL), 306 m. Stoke.
on -Trent (6ST), 301 m. Swansea (5SX), 482 m.
Daventry (25 kw.), high -power station, 1,600 m.
Special weather report 10.30 a.m. and 10.25
p.m. (weekdays), 9.10 p.m. (Sun.); it.o a.m.,
light music (exc. Sat, and Sun.); relays 2L0
from 4 p.m. onwards, own con. on Mon. Dance
music daily (etc. Sun. and Tues.) till midnight ;
on first Friday in each month until 2 a.m.

IRISH FREE STATE.
Dublin (2RN), 397 m. Daily, 7.30

Sundays, 8.3o p.m. until 10.3o p.m.

CONTINENT
The Times are according to the Continental
system; /or example, 16.3o is 4.30 p.m., and

o8.0o is 8 a.m. B.S.T.

P.M.

AUSTRIA.
Vienna (Radio Wien), 582.5 m. and 531 m.

(temp.) (10 kw.). 11.00, con. (almost daily);
15.30, con. ; 19.25, news, weather, time sig. ;
con., lec., news; zo.00, con. ; 22.00, dance
(Wed., Sat.).

Graz, 402 m. (i kw.). Relay from Vienna.
Also own con. (Tues., Wed., Fri.), 20.10.

BELGIUM.
Brussels, 487 m. (2.1Z. kw.). 17.00, arch.

(Tues., Thurs., Sat. only), news ; zo.00, lec.,
con., news. Relay : Antwerp, 265 m. (too w.).

Liege (Radio Club), 585 m.

CZECHO-SLOVAKIA.
'rague, 372 in. (5 kw.). Con., 20.00-23.00,

daily.
Brunn (ORB), 521 m. (2.4 kw.). zo.00,

con., news (Sun.) ; 19.00, lec., con. or dance
(daily).

Kbely, 397 in. (500 w.).
DENMARK.

Zopenhagen (Radioraadet), 347.5 m. (z kw.).
Sundays : tchoo, sacred service ; 16.00, con. ;
20.0o dance. Weekdays : zo.0o, lec., con.,
news, con. ; dance to 24.00 (Thurs., Sat.).

Ryvang, 1,15o m. (t kw.). Sundays: 09.00,
sacred service.

Odense, 8io m. Relays Copenhagen.
Sorii, 1,150 m. (14.4 kw.). Relays Copen-

hagen.
FINLAND.

Helsingfors (Skyddskar), 504 m. (500 w.).
Helsingfors, 440 in. Con., i8.00 (Tues.,

Thurs., Sat., Sun.).

110

*Tamafors, 368 m.
*Jyvaskyla, 561 m. (200 w.).
*Uleaborg, 233 m. (zoo w.).

* Relay Helsingfors.
GRAND DUCHY OF LUXEMBURG.

Radio Luxemburg (LOAA), 1,200 M. Con.:
14.00 (Sun.), 21.00 (Thurs.).

FRANCE.
Eiffel Tower, 2,650 m. (5 kw.). 06.40,

weather (exc. Sun.); 07.15, 08.00, physical
exercises; 11.00, markets (exc. Sun. and Mon.);
11.20, time sig., weather ; 15.00, 16.45, Stock
Ex. (exc. Sun. and Mon.); 18.00, talk, con.,
news ; 19.00 and 23.1o, weather ; 21.00, con.
(daily). Relays PTT, Paris : 07.15, 08.00
(daily).

Radio -Paris (CFR), 1,760 in. (about 3 kw.).
Sundays : 12.45, con., news; 16.30, Stock Ex.,
con. ; 20.15, news, con. or dance. Weekdays:
10.40, news ; 12.30, con., markets, weather,
news ; 16.3o, markets, con. ; 20.15, news, con.
or dance.

L'Ecole Sup. des Posies et Telegraphes
(PTT), Paris, 458 M. (800 w.). 07.15, 08.00,
physical exercises (except Sun.); 20.30, lee.
(almost daily); 21.00, con. (daily).

Le Petit Parisien, 333 in. (, kw.). 21.15,
con. (Tues., Thurs., Sat., Sun.).

Radio .L.L. (Paris), 35o M. (250 w.). Con.
(Mon., Wed., Thurs.), 20.3o.

Radio -Toulouse, 431 m. (2 kw.). 12.30, con.,
time sig. (daily) ; 17.30, news (exc. Sun.);
20.45, con. ; 21.25, dance (daily).

Radio -Lyon, 280 M. (2 kw.). 20.20, con.
(daily). Temporarily closed.

Strassburg, 205 M. (100 w.). 21.15, con.
(Tues., Thurs.).

Radio Agen, 318 in. (250 w.). 12.40, weather,
Stock Ex. ; 20.0o, weather, Stock Ex. ; 20.30,
con. (Tues., Fri.).

*Lyon-la-Doua, 480 in. Own con., 20.00
(Mon., Wed., Sat.).

*Marseilles, 351 in. (500 w.).
*Toulouse, 280 in. (2 kw.).
*Bordeaux, 411 in.

* Relays of PTT Paris.
Montpellier, 220 M. (1 kw.). 20.45 (week-

days only).
Angers (Radio Anjou), 300 m. (500 w.).

Daily : 20.30, news, lee., con.
Bordeaux (Radio Sud-Ouest), 330_1n. Con.,

21.00 (Mon., Fri.).
Mont de Marsan, 390 in. (300 w.). Con.

(weekdays only), 20.30.
Algiers (N. Afr.) (PTT), 310 m. (ion w.).

21.45, con. (Mon., Thurs.).

GERMANY.
Berlin, on both 504 and 57, m. (4 kw.).

06.30, con. Phys. Exer. (Sun.); 09.0o, sacred
con. (Sun.) ; Irmo, con. and tests ; 12.55, time
sig., news, weather; 15.00, educ: hour (Sun.),
markets, time sig. ; 17.30, orch. ; 2o.yt, con.,
weather, news, time sig., dance music until
24.0o (Sat., Sun., Thurs.). Relayed on 1,300
m. by Konigswusterhausen (1,30o in.) and
Stettin (241 in.).

Konigswusterhausen (LP), 1,300 in. (8 kw.).
11.30-12.5o, relays Berlin (Sun.); 15.00, lee.
(daily) ; 18.30, relay of Berlin (Vox Haus) con.
(daily). 2,525 in. (5 kw.), Wolff's Buro Press
Service : 06.45-20.1o. 2,88o in., Telegraphen
Union : 08.30-19.45, news. 4,000 in. (to kw.),
07mo-21mo, news.

Breslau, 418 in. (4 kw.). 12.00, con. (daily),
Divine service (Sun.); 12.55, time sig. (Sun.),
weather, Stock Ex., news ; 1600o, children
(Sun.); 17.00, con. ; 19.00, lee. ; 20.3o, con.,
weather, time sig., news, dance (relays Berlin).
Relay Gleiwitz, 251 in.

Frankfort -on -Main, 470 in. (i% kw.). o8.00,
sacred con. (Sun.); r1.55, time sig., news;
12.55, Nauen time sig. ; 16.00, con. (Sun.);
16.30, con. ; 18.00, markets, lec. ; moo, lec.,
con., weather. Dance : relays Berlin. Relay:
Cassel, 273.5 in.

Hamburg, 392 m. (4 kw.). Relayed by
Bremen (279 m.), Hanover (297 m.), Kiel (230
m.). Sundays : 07.25, time sig., weather, news,
lee. ; 09.15, sacred con.; 13.15, con.; 18.00,
con. ; 17.15, sports, weather, con. or opera.
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dance. Weekdays : 05.45, time sig., weather;
07mo and 07.30, news, weather; 12.55, Nauen

' time sig., news ; 14.00, weather, con. ; 16.15
con ; 18.00, relays Berlin ; ; 19.55,
weather and con.; 22.00, dance (Sun., Thurs.,
Sat.).

Konigsberg, 463 in. (1 kw.). 09.00, sacred
con. (Sun.); 12.55, time sig., weather, news;
16.30, con. ; 17.00, con. (Sun.); 19.30, lee. ;

20.00, con. or opera, weather, news, dance
(irr.).

Leipzig, 452 m. (3 kw.). Relayed by
Dresden (294 m.). 08.30, sacred con. (Sun.);
11.0o, educ. hour (Sun.); 12.00, con. (daily);
12.55, Nauen time sig., news; 16.30, con.,
children (Wed.) ; 20.15, con. or opera, weather,
news, cabaret or dance (not daily).

Munich, 485 m. (3 kw.) and 204 m. (114
kw.). Relayed by Nuremberg (340 in.). 11.30,
lec., con. (Sun.) ; 14.00, time sig., news,
weather ;  16.0o, orch. (Sun.) ; 16.30, con.
(weekdays) ; 18.30, con. (weekdays) ; 19.15, lec. ;

19.3o, con. (Sun.).
Munster, 410 in. (r kw.). Relayed by Elber-

feld (259 in.), Dortmund (283 m.). 11.45, radio
talk, Divine service; 12,00, news (Sun.); 12.30,
news (weekdays) ; 12.55, Nauen time sig.;
15.30, news, time sig. ; 16.00, con. ; 17.00,
children (Sat.) ; 19.40, news, weather, time
sig., lec., con.

Norddeich (KAV), 1,8o0 m. 24.0o and 04.0o,
weather and news.

Stuttgart, 446 M. (I% kw.). 11.30, con.
(Sun.); 16.30, con. (weekdays); 17.0o, con.
(Sun.); 18.3o, time sig., news, lee., con.
(daily); 21.x5, time sig., late con. or cabaret.

HOLLAND.
Amsterdam (PCFF), 2,125 in. (1 kw.).

Daily : 06.35-15.30 (exc. Mon. and Sat., when
12.30-13.30), news, Stock Ex.

Hilversum (HDO), i,o6o in. (5 kw.). 09.00,
sacred service (Sun.); 19.1o, con. ; 21.00, news,
etc.

HUNGARY.
Buda-Pesth (Csepel), 56o in. (2 kw.). 09.30,

news; 12.00 and 15.0o, weather, news; 17.on.
dance music ; 20.00, con. or opera ; dance
nightly.

Kosice, 2,020 in. (212 kw.). 19.0o, con.

ICELAND.
Reykjavik, 327 M. (700 w.). Tests : 22.30,

24.30.
ITALY.

Rome(IRO),425 in. (3 kW.). 10.30, sacred
con.; 13.15, official communique; 17.00, chil-
dren ; 17.30, relay of orch. from Hotel di
Russia ; 17.55, news, Stock Ex., jazz band;
20.30, news, weather, con. ; 22.15, late news.

Milan, 320 in. (2 kw.). 20.00-23.00, con.,
jazz band.

JUGO-SLA VIA.
Belgrade (Rakovitza) (HFF), 1,650 m.

(2 kw.). 17.00, news (daily), con. (Tues.,
Thurs., Sat.).

Agram (Zagreb), 35o in. (500 W:).

I.ETTLAN D.
m. (2 kw.). Con. daily, 21.00-

NORWAY -
Oslo, 382 in. (1.2 kw.). 11.00, Divine service

(Sun.), Stock Ex. (weekdays) ; 19.15, news,
time, lec., con. ; 22.0o, time, weather, news,
dance relayed from Hotel Bristol, Oslo (22.30-
24.0o, Sun., Wed., Sat.).

Bergen, 358 tn. (1% kw.). 19.30, news, con.,
etc.

*Riukan, 445 to. (5o w.).
*Porsgrund, 405 In. (100

*Relays Oslo.
POLAND,

Warsaw, 480 in. (6 kw.). Daily: con.,
11.00-13.0o; 15.00-23.00, daily.

RUSSIA.
Moscow (RDW), 1,430 in. (12 kw.). Week

days : 12.30 and 17.55, news and con. ; 23.00,
chimes from Kremlin.

(Popoff Station), 1,010 m. (2 kw.). to.00,
i.00, Inc. ; 13.00, 19.00, con. (Tues., Thurs.,

Fri.).
Radio Peredacha, 410 m. (6 kw.).

Riga, 475
22.00.
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Trades Union Council Station, 45o m.
(2 kw.). 18.0o, con. (Mon., Wed.).

Leningrad, 940 m. (a kw.). Weekdays:
16.0o.

Nijni Novgorod, 86o m. (1.2 kw.). 17.00
(Tues., Fri., Sun.), con.

Astrakhan, 65o m. (i kw.).
Kieff, 780 m. (t kw.). 18.00, con. (daily).

SPAIN.
*Madrid (EAJ6),*392 m. (t% kw.). Daily :

con. (times vary daily). Closes at 24.0o on
Sun., Wed., Sat.

*Madrid (EAJ7), 373 rn. (4% kw.). 1.3o-
24.00, con. (almost daily).

*Madrid (EAJ4), 340 m. (3 kw.). 16.00,
con.

*The Madrid stations are again working to
a rota, varying time of transmissions daily.

Barcelona (EAJ1), 325 m. (, kw.). 17.00-
2 I .00, news, lec., con. (Sun.); 18.00-23.00
(daily).

Barcelona (Radio Catalana) (EAJi3), 462 m.
(1 kw.). 19.00-23.0o, con., weather, news.

Bilbao (EAJ9), 415 m. (t kw.). 19.00, news,
weather, con. Close down 22.00.

Bilbao (Radio Viicaya) (EAJ11), 418 m.
(2 kw.). 22.00-24.00, con. (daily).

Cadiz (EAJ3), 357 m. (55o w.). 19.00-21.00,
con., news. Tests daily (exc. Sun.), 24.00.

Cartagena (EAJi5), 335 m. (i kw.). 20.30-
22.00, con. (daily).

Seville (EAJ5), 357 M. (1% kw.). 21.00, con.,
news, weather. Close down 23.0o.

Seville (EAJ,7), 300 M. 19.00-22.00, con.
(daily).

San Sebastian (EAJ8), 343 m. (500 w.)-
17.00-19.00, 21.00-23.0o (daily).

Salamanca (EAJ22), 355 M. (1 kw.). 17.00
and 21.00, con. (daily). Closes down 23.0o.

Saragossa, about 325 m. Testing.

SWEDEN.
Stockholm (SASA), 430 m. (1% kw.). 11.00,

sacred service (Sun.); 12.30, weather; 14130,
con. (Sun.); 17.00, children (Sun.); 18.00,
sacred service; 19.0o, lec. ; 21.15, news, con.,
weather. Dance (Sat., Sun.), 21.45.

Relays.-Boden (SASE), 1,200 m. ; Eskil-
stuna, 25o m. ; Falun (SMZK), 370 m. ; Gothen-
burg (SASB), 288 m. ; Gefle, 208 m. ; Joenkoep-
ing (SMZD), 199 m. ; Kalmar, 253 m. ; Karls-
borg (SAJ), 1,35o m. ; Karlscrona (SMSM), 196
m.; Kristinehamm (SMTY), 292 m. ; Karlstadt
(SMXG), 221 m. ; Linkoeping, 467 m. ; Malmo
(SASC), 270 m. ; Norrkoeping (SMVV), 26o m. ;
Orebro, 237 m. ; Ostersund, 720 M. ; Saflie
(SNITS), 245 m. ; 'Sundsvall (SASD), 55o m. ;
Trollhattan (SMXQ), 322 m.; Umea, 215 m.;
Varborg, 385 M.

SWITZERLAND.
Lausanne (HB2), 850 m. (1% kw.) (temp.).

20.00, lec., con. (daily).
Zurich (Hongg), 515 m. (temp.) (500 w.).

moo, con. (Sun.); 12.00, weather ; 12,55,
Nauen time sig., weather, news, Stock Ex. ;
13.30, piano solo ; 17.00, con. (exc. Sun.);
18.15, children, women ; 19.00, news, weather;
20.15, lec., con., dance (Fri.).

Geneva (HBO, 760 m. (a kw.). 20.15, con.
(daily).

Berne, 435 m. (2 kw.). 10.3o, organ music
(exc. Sat.); 16.0o, 20.3o, con.

Basle. t000 m. (ti k.w.), con, daily. 20.30

Re -stringing Your,'Raeket is the title
of a seasonable article appearing in the
current issue of THE AMATEUR MECHANIC
AND WORK (3d.). Other articles appear-
ing in the same number are : "Modelling
in Clay and Wax : How Relief Work is
Done "; " The Reflecting Telescope and
How to Use It "; "Hints and Kinks Illus-
trated "; "Overhauling the Motor -cycle for
the Summer Tour "; "A Hook-up Wireless
Crystal Set "; "Finishing Wireless Cabi-

' nets "; "A Garden Swing on Strong,
Simple Lines "; "Home-made Knife -
switches " ; " Practical Photography Pars."

TRADE NOTES AND
CATALOGUES

IN the 48 -page summer issue of the Radio
Catalogue just issued by Ward and Gold-

stone, Ltd., of Frederick Road, Pendleton,
Manchester, is well illustrated every con-
ceivable radio accessory which the con-
structor is likely to require. In. addition,
this interesting booklet contains particu-
lars of high-tension battery eliminators,
Goltone " Enhansa " indoor and outdoor
aerials, and components for making super-
heterodyne receivers.

A four -page booklet describing the "De
Luxe " 4 -valve portable receiver is issued
by the Electradio Co., of 25, Westbourne
Grove, Bayswater, London, W.2.

Envelope folders Nos. 4117/3 and
4117/6, describing Cosmos valves and
components, have been sent to us by Metro
Vick Supplies, Ltd., of Trafford Park,
Manchester. The components folder con-
tains particulars of the _ Cosmos slow
motion condenser, which has the wide
tuning range of zoo to over 700 metres.
The valve folder contains specially in-
teresting announcements concerning the
new S.P. 'B Blue Spot Valve, which
has an amplification factor of 35.

Particulars of the new Osram valves
for rectification purposes can be obtained
from the General Electric Co., of Magnet
House, Kingsway, London, W.C.2.

Twenty -volt H.T. accumulator units are
the subject of a pamphlet issued by the
Ever -Ready Co., Ltd., of Hercules Place,
Holloway, London, N.7.

Information relative to the price reduc-
tion of all B.T.H. radio apparatus is given
in a leaflet which will he supplied on
application to the British Thomson -
Houston Company, Ltd., of Crown House,
Aldwych, London, W.C.2.

Directions for constructing " wet " H.T.
batteries are given in a leaflet published
by the H.R.P. Co., of 46, St. Mary's Road,
Leyton, E. io. This firm manufacture
glass containers and zinc plates for the
amateur desirous of making up Leclanche
cells for H.T.-battery purposes.

An .attractively coloured poster has been
issued to illustrate the Xllos short-wave
and triple honeycomb coils made by
Igranic Electric Co., Ltd., of 147, Queen
Victoria Street, London.

Owing to a fire breaking out at the
Sylverex factory at Hatton Garden, stocks
of Sylverex crystal and permanent detec-
tors carried there were destroyed. Ample
stocks for present demands are, however,
held at the head office at 41, High Holborn,

where all direct orders can be
dealt with immediately.

The B.B.C. announces that in response
to requests which have been received from
time to time on behalf of hospital patients,
steps have been taken to provide a weekly
religious service, as distinct from the usual
Sunday evening transmission.

LOW LOSS SQUARE LAW.
This variableCondenser is
simply mue-
vellong value.

- It cannot be
equalled in

Price or quality.
.0005 - 4/11Post 61 set .0003 - 4/9

VERNIER 1/- each extra.

I In Stock all NEWEST
MAKES of VALVES.
I Stock Everything You Require
-Space Limited - Make Out
Your Lists and I Will quote
You Lowest Inclusive

Prices.

RECOGNISED WEST END
DISTRIBUTOR 

of of
SPECIAL DISTRIBUTOR
of ORMOND PRODUCTS

BelleJakson'smanufactures Polar(JD)
Igranic,

Peerless' Eureka,
SQUARE LAW LOW Magnum, Burndept, Lotus,-LOSS,
.0005. 9/6; .0003, 8/6 (1/8each less no remier). pm_

Dubiller, Marconi, Dorwood,
Sterling, Success, B.T.H., Mc-

TION GEARED, la/-; Michael, Lissen, Utility R.I.,.0005,
.0003, 14/6; nig. Bowyer -Lowe, Formo, Brunet,.00025,
STRAIGHT LINE FRE- Ormond, Newey, P and M,
QUENON' FRICTION and everything that is worth
GEARED, .6005, 20/-; stocking..00035,19/6. FILAMENT RHEO-

Dual Variable Condon -
sera for Elstree Six.

STATS DUAL, 2/6; 6 ohmsor 30 ohms, 2/, POTENTI-
OMETER, 400 ohms, 2/8, L.F.
SHROUDED, latest model,

17/6.
.0005 Square Law 12/ 1 1

Straight Line 16/1 1
Frequency_KiAtrrtxsr

(Both with Knob and Dial.)
ALL PARTS SOLD.

WONDEFUEVALU
IN STRARIGHTL LINE BARGAIN DEPT.

FREQUENCY Huge quantities of window -
CONDENSERSsboeild

NEW MODEL READY

taankdengLodsellanchgehaivoe,

sale, nt ridiculous prices. Bar -

0005 8/1 1
gains not sent by post.

CALLERS', COLUMN.'0003 8/3
) (SEND FOR POST LIST.).
ACCUMULATORS. - 2
v. 40, 7/11; 2 v. 60, 9/6:
2 v. 80, 12/6 ; 2 v. 100, 14/6
4 v. 40, 13/11 ; 4 v. 60, 17/11 ;
4 V. 80, 23/6 ; 6 v. 80, 28/8 ;

6 V. 80, 35/6.
ALSO another good make,

1/6 extra on each.
Switch Spade Terminals for

With knob and dial. Post H.T., L.T., etc., 1/6 Pr. Spade

' 65. set.
This true Straight Line Fre-
mina Condenser will areas-
ingly improve the selectivity
of any set. Sturdily built.
Electrically and mechanically

tags, is ld, Spade screws,
2 for lid, Red or Black,
ad. pr. Ins. staples' 5 a ld.
Ormond screws and nuts, 2, .. tu .. Switch arms and studs,

.1 " Nickel, 1/4. Wander1/-.
right-meeting all requirements
of law loss design. Mount
this real Straight Line Fre-
queneV Condenser in your set
N 0 W, and experience the

Plug
and 's ' 50cket, red

2d.. 3d., 4d. pr. Phm
nd black,

3d. Twin Plex, reda and black,
12 yds., 1/6. Miniature silk,
.' yds., 13d. Inc. hooks or egg
insulator, 2 for 10. Aerialjoy of quick, certain tuning.

TAKES ANY SLOW MOTION wire '722 100 ft., 1/11. Extra'
DIAL. Supreme Selectivity. heavy Weight, 2/3. Stranded

aerial, 100 feet (49 strands),

SETS FOR THE MILLION H.T. BATTERIES, 60 v. 5/11 i
100 v. 11/6 ; " Addeo " 60 v.

- ' \ 6/11
'

100 v. 12/11. " B.B.C."441 00 V. 8/11 ; 100 V. 11/9. 4.50 , .

tea c ._ .,
Flash Lamp Batteries, 6d. line;
5 for 2/9.  A B," 3 for 1/-;
4 for 1/3. Various, per dozen,

11'. Ma, ' -- 3/8, 3/9, 8/11. D.C.C. wire
per 5 lb., reel 20 g., 9d. ;

Sets complete with following
accessories--

22 g.,10d.; 24 g., Ild. ; 26 g.,
1/-; 28 g., 1/1. Tinned

Long distance 2 -valve L.P. and copper, 1/16 sq. Bus bar.
Detector Receiver In hand- 12 ft. Od. Empire tape, 12
mine polished cabinet ; in-
eludes set as shown, 1 power,

yds., 05. Earth Tubes, Copper,
good value, 1/11. Climax,

1.06 D.E. valves, tuning mils, 2/2, 5/.. Sets of 5 Coils (1)kken-
11.T. 60v., L.T. 3, Aerial sort Patent) aid spaced,. 25/30
Equipment, H.T. and L.T. 50/71/100, 1/9 set.
Leads, 2 -pairs of 4,000 ohms EVEREADY 66 v. 12/6; 108
phones, or LOUD SPEAKER v. 21/-. L.T. 3 for D.E.
(Marconi Tax Paid),E4 lOs. Valves, 7/8.
Also new circuit specially adapted SIEMENS H.T. 60 v. 12/8 i

for use with indoor aerials. Hellessen's 60 v. 14/6.
Specification asabove- £5 lOs. Various, 1.5. D.E. Batteries,

1/6 to 2/6.
Carriage and Packing. 5/- set. GRID BIAS (tapped li volts),

6 v. 113, 9 v, 1/6, 1/9, 2/-.

,ErNemyTot-clu,,--g716 AA" brilt:HEADPHONES
N. & K. GENUINE. penny per 'I' inch' I in.

See name in full on outside three farthings. Scrap ebonite
cases, new Lightweights on sale.
11/8. Ext6 quality do., Me RADIO MICRO. .06 Special,
, . . DR. NESPER, unap-
proachable value, adjustable
wonderful tone, 12/11.

6/11 i Power, 8/11. 2 'volt,
6/11. parlous, .06 valves,
4/11, 5/11. Power valves D.E,.

.

Do. TELEFUNEEN (20/. model) 7/11. etc. 1 valve L.F. Am -
limited number at 14/11 Older In polished box, bean -
adjustable, genuine. .

'test
Wally made, 16/11. 2 valve

" BRUNET," stood the do., 31/11. Handsome crystal
of years, need no boosting, sets, vartometer tuning, 10/11,
11/9, 12/11, 14/6, 3 models. 12/11.

ERICSSON EV CON- " ESSANCO " Mounted Coils.
TINENTAL, still as good as -Made under Bumdept Lb
ever, exquisite tone, sample cence, Patent No. 168240. No.

pair, 7/11, 25, 35, 50, each 2/-; 71, 2/8;
ALL 4,000 OHMS. 100, IV.; 150, 3/-1 200, 250,

ITEMS OF INTEREST.-Cosmos 300, each 4/-.
Blue Spot' 11/6. Dimic COW.

lengths). Igranic Parent 005,
18/6. Igranic Parent .0003, 14/623/100;;400,36
(new S.T..F. variable). Amplifex

211:2/6;2O0.;8/072;N 7D-8PACED725il..Base2/6(u'4i70ve-131/4171/8;75111

PLACE OF PAYMENT
Vrame Aerials 70/-. LONDON W.C.2.

.

K. RAYMOND
27 & 28a, LISLE ST.,
Leicester Sq., W.C.2.

Hours 9-8 Back of Daly's Theatre,
Sat. 9-9 Nearest Tube, Leicester Square.
Sun. 1 1 -1 'Phone: Gerrard 4637
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From Our Own Correspondent.
IR W. MITCHELL-THOMSON, Post-
master -General, in presenting the Post

Office Estimates, said that the number of
licences actually in force was 2,076,000,
as compared with 1,387,000 a year ago.
There was an idea that the rate of pro-
gress in the issue of wireless licences had
fallen off, but the number of licences

rat/lied fiemua
AS GOOD AS NEW !!

(Except Vl eco, S.P.'s, and low
Capacity types). Minimum D.E.
Current 01.5 amps. when repaired.
ALL BRIGHT & DULL EMITTERS

Listed at less than 10/.
Repaired at minimum charge 5/ -

LTD., Dept. A.W., Tabor
Grove, Wimbledon, N.67.19VALCO

First Consignment of the Wonderful 14 -inch
CINCIPTIST.A.rri CONE
Complete with bronze stand and support, frame and reed -
rod - 12/6 post free, for first 1,000 orders. These
speakers only require any Brown reed phone screwed on
to !make them' complete, no tools or fittings required.
Patents pending. Secret cone -parchment. Full ap-

proval granted. Attachment for Lissenala, 2/6.
JOHN W. MILLER, 68, Farringdon St., E.C.4.
Radio Association Approved Repairer. Phone: Central 1950.

FREE Camera Catalogues
Call and see our windows

London's Largest Se -for
lectionofNew &' Second-
hand CAMERAS, or write
for Free Catalogues and
see our money -saying
prices for all kinds of
Cameras, etc.

SANDS HUNTER'S, 7irand.W.dC.28.

Second hand
KODAKS
and all

other makes
HALF LIST

PRICE.

TIZIOTR.01\T
Why pay 14/- for Dull Emitter Valves, when you can obtain the
famous Triotron Dull Emitter Valve, 2 volt, '2 amp., 5/6; 3-4
volt, '06 amp., 6;6; Power Valve, 10/6, post free. Satisfaction
guaranteed or money refunded. By post from
H. E. NICHOLLS, 29-30, Trinity Square, London, E.C.3.

PICKETTS CABINETS
For every Wireless Constructor. Send for Cabinet Designs

and Lists Free.
Picketts, (A.M.) Cabinet Works, Bexleyheath.

Build Your Own LOUDSPEAKER
WITH A LISSENOLA OR BROWN A
and our COMPONENTS. You can construct yourself a hand-
some CONE type, or PLEATED PAPER type LOUDSPEAKER
in half en hour for less than it would cost you for the ordinary
cheap horn type Loudspeaker. You will obtain VOLUME,
CLARITY, and unsurpassed tonal quality. Prices, particulars and
Diagrams for stamp. TRADE inquiries invited. Tell your Dealer.

Goodman's, 27, Farringdon St., E.C.4

H.T. Batteries 6/9 ; Pocket Flash
Lamp Batteries 4/4 doz.; Dutch
Valves from 2/7 ; Headphones from
4/9 ; Croix Transformers (genuine),
4 /-. Write for price list.
KENNETT'S WIRELESS STORES,
11 Liverpool Rd., ISLINGTON, N.1

1'.'41.1.0.04111.00116.14.111111.0 4.11.1004M. 41111.1 010M.O.M.0.11111,01.11

If YOU CAN'T SELL IT Elsewhere
SELL IT THROUGH

I The BAZAAR
1

LINK HOUSE, 54, FETTER LANE, LONDON, E.C.4. i
C.Mo..AEMO041.04.1111.0.111WOMSIAM1.9.11.041111.0.0111:4
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issued last June was 57,512, which Vas
very satisfactory. He hoped that no one
would imagine that the Post Office would
relax its efforts to prosecute any people
who failed in their duty as citizens and
as honest people to take out wireless
licences. It was the cheapest form of
entertainment ever offered.

Sir W. Mitchell -Thomson informed Sir
H. Brittain that the whole of the revenue
from wireless licence fees was paid into
the exchequer. The sum payable to the
British Broadcasting Co. was provided by
Parliament and was charged upon the Post
Office vote, which also bore the cost of the
issue and renewal of licences, the detec-
tion and prosecution of defaulters and
general administrative control and ac-
counting. The British Broadcasting Co.
had recently been authorised to make cer-
tain alterations in the wavelengths of
several of their stations to meet the chang-
ing conditions caused by the extension of
broadcasting in neighbouring countries.
They had also been given authority, to con-
duct certain experiments, but no material
alteration in their system of stations had
yet been decided upon.

MAKING THE CRYSTAL SET SELECTIVE, -
(continued from page 103)

tappings of the coil. This is a simple
business, since terminals are provided for
the tapping points. A brief test will show
which of the two tapping points gives the
better results. It may be found that one
of them gives a high degree of selectiVity
but leads to reduced signal strength. With
the other, tuning will not be quite so sharp,
but signal strength will -be considerably im-
proved. The X coil forms an exceedingly
handy fitting, since when selectivity is not
important, the aerial may be connected up
in the ordinary way' to its own terminal,
and tuning can always be sharpened at
will by connecting it to one of the tappings
of the coil.

In Fig. 5 is seen a method of increasing
selectivity by employing a double -circuit
tuner with an aperiodic aerial. This
alteration is very easily carried out by
fitting in the receiving seta second fixed
coil holder, so placed that L2 is tightly
coupled to the existing coil LI. Instead
of being connected to its own terminal, the
aerial is attached to one of those on the
new coil holder. By using quite a small
coil for L2 the selectivity of the receiving
set may be considerably increased.

A last point concerns the aerial itself.
The majority of those that one sees in and
around towns which are broadcasting
centres contain far too much wire. The
long aerial with parallel wires is much
less selective than the short one with a
single wire, and as a rule the short single -
wire aerial gives just as good signal
strength as the other. Many people who
live in London and other towns in which
main broadcasting stations are situated do
not realise that excellent crystal reception
can be obtained with an indoor aerial con-
sisting of a single wire. J. H. R.

=deur Wireiesil
COUPON

Available until Saturday,
July 31st, 1926

JULY 24, 1926

ADVERTISEMENT INSTRUCTIONS for "Amateur
Wireless " are accepted up to first post on Thurs-
day morning for following week's issue, providing
space is available.

PREPAID ADVERTISEMENTS.

Advertisements under this head are charged
FOU R PE N C E PER WORD, minimum charge
FOUR SHILLINGS.

DEPOSIT SYSTEM.
As the Publishers cannot accept responsibility

for the bona fides of Advertisers in this publication
they have introduced a system of deposit which
it is recommended should be adopted by readers
when dealing with persons with whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub-
lishers the amount, of the purchase money of the
article advertised. This will be acknowledged to
both the Depositor and the Vendor, whose names
and addresses must necessarily be given. The
Deposit is retained until advice is received of the
completion of the purchase, cr of the article having
been returned to and accepted by the Vendor. In
addition to the amount of the Derosit, a Fee of
6d. for sums of El and under, and is. for amounts
in excess of RI, to cover postage,' etc., must be
remitted at the same time. In cases of perSor s
not resident within the United Kingdom, doubly
tees are charged.

The amount of the Deposit and Fee must be
remitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

" AMATEUR WIRELESS,"
ADVERTISEMENT DEPARTMENT,

LA BELLE SALIVAGE, LONDON, E.C.Q.

WIRELESS.-Capable, trustworthy men with spare time who wish to
substantially increase income, required where we are not fully repre-
sented. Applicants must have practical knowledge of installation of
Set and Aerial, be a Householder or live with parents, and be able to
give references. State age and experience. - Address, Dept. 28,
General Radio Company, Limited, Radio House, Regent Street,
London, W.1.

GREEN DRAGON DIAPHRAGM PAPER, ready for use, splendid
results, 12 in. diam., Is. td.-F. Eastoe, 29, Prince's Parade
London, N.3. [13

®WET H.T. BATTERIES
British made (round or square) Leclanche Glass Jars, 21 a 15 a 15,
for wet H.T. Unite. Waxed,1/3 doe., plain. 1/,, doz. Carriage and
packing extra. 'Phones and Loud Speakers reconditioned, 4/6 5 5/ -
The H.R.P. Co., 46, St. Mary's Road, LEYTON, E.10.

I

THE

IILLWOODORN'II

I

The cheapest wood horn for
Lissenola and other Gramo-

phone Units. 10 in. Oak Bell, 1 1 ;

111 in. ditto, 1 2 /-.
Send for largest list of wood horns ever

I H. MADDISON, 2a, Ronalds Rd., N.5.
issued.

Trade Supplied.
Hours: 9 till 6.30. Saturday 2 o'clock.

MIME IMO= MISIONN 1111111121111

I

What about these
"BARGAINS"

CRYSTAL AND VALVE SETS
Crystal Sets with HR Phone .. 10/-, 15/- and 25-
1 -valve Set and Crystal, enclosed Cabinet,

and Valve .. 31/-
2 -valve Set, enclosed Cabinet, and Valves .. 501-
3 -valve Set, enclosed Cabinet, and Valves .. 80/-
5 -valve Set, enclosed Cabinet, and Valves .. £5
Valveless Brown Amplifier for Crystal Sets,

demonstrated on Lcud-speakers here .. 50/.
2 -valve Amplifier, in mahogany case .. 35/.
3 -valve Amplifier, M.I.11 .. 50/.
7 -valve R.A.F. Amplifier .. £5 10s.

LOUD -SPEAKERS
T.M.C. " Junior," 4,000 ohms ..
Western Electric, any res. .. 19/.

There are a thousand bargains to choose from in e or Lutes,
Catalogue. A copy sent you Post Free for 4d. siCAMP.S.

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

Parrs Ad, ;
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PLAYER'S MEDIUM NAVY CUT CIGARETTES, PLAIN OR CORK TIPS

H SUTCLIFFE,-

C.O.AL L E

F.CHAPMA

E.H ENDREN

J 8. P0885

P HOLMES

J.W.HEARNE

0. KILNER
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17'v

-A.W.CARA

W A oLori0

L
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CV GaiMMETT

H.L.COLLINS

AM.GREGORY

\V/7,

hiLTAYLOR

$

A_tRiCtiMDSON

fti

W.BARDSLEY

)

AAWIAILEY

C.G.MACAPTNEY

J.S.RYDER

A Coloured Reproduction of one of these " Rip " Caricatures will be
found in every Packet of PLAYER'S NAVY CUT CIGARETTES p,,

Issued by The Imperial Tobacco Co. la Gina (imam and Ireland), Lid.

You will Help Yourself and Help Us by Mentioning " A.W." to Advertisers
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LOOK
Grid with two supports

tN
ty

 .4..; to 
ne.**

tw,  -40 #

5 resilient filament supports
keeping filament_ in

permanent

Filament two complete loops,

Anode (with two supports) :eta
away 'to show filament and  grid.

It is the filament that
counts 'and this is what

you Pay' for. _

For 4 -volt accumulator or
3 dry cells

THE P.M.3. (General Purpose)
°A amp. -1 6 '6

THEP.M.4 (Power) 0'1 amp. 22/6

For 6 -volt accumulator or
4 dry cells

THE P.M.S (General Purpose)
01 amp. 22/6

THE P.M.6 (Power) 0'1 amp. 2 2 /6

For 2 -volt accumulator
THE P.M.1 H.F. 01 amp. 15/6
THrP.M.1 L.F. VI amp. 15/6
THE P.M.2 (Power)0' 15 amp. 18/6
1 hex prices cip not ripply in Irish Fete State

at this P.M. Filament and you
will understand why P.M. Valves
are the best value on the market.

THESE
seven P.M. advantages reduce your maintenance
costs and give you better results-
1

2

3

4
5

GREATER EMISSION SERVICE. P.M. Filaments have up to 5,4 times
greater emission surface than ordinary filaments ensuring a much wider range of
power for economical operation ; in fact, these new filaments are so conservatively
rated that they give ample results at lower voltages than marked and will stand
up to a reasonable overload.

LONGER VALVE LIFE. The special alloy of rare metals that forms the heavy
covering of P.M. Filaments is prepared by a patented process that secures a
copious flow of electrons and the operating temperature is so low that this precious
alloy cannot be discharged, a definite proof of long useful life.

UNBREAKABLE FILAMENT. P.M. Filaments are longer than ordinary
filaments, and retain their ductility even after r,000 hours life, so that it is possible
to tie them in a knot. At no time does the low operating temperature cause sag,
and these filaments are specially set round the five strong resilient hooks so that
they are free from tension and cannot be broken except by the very roughest
handling.

NO VISIBLE GLOW. The extreme economy in heat of P.M. Filaments cats
be judged by the fact that no sign of glow can be discerned during operation.

REDUCED CURRENT CONSUMPTION. P.M. Filaments only require
one -tenth ampere filament current, giving up to seven times the life of each
accumulator charge, a reduction to one -seventh in your cost of accumulator
maintenance.

NO MILROPHONIC NOISES. The unique method of mounting the
filament within the field of the grid and anode, so that the filament lies without
tension or sag in its correct position, and all the electrons are utilised and controlled,
completely eliminates all microphonic noises, leaving an effective background of
silence to emphasise faithful reception.

MAJESTIC VOLUME. Every P.M. Valve is a master valve in its own class,
designed to give you

Perfect Radio Reception

ASK YOUR DEALER FOR THE VALVES
WITH THE P.M. FILAMENT

THE MASTER.*VAI.VE
ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM, LONDON, S.W.12

Printed and Published in England by CaaaaLs. & COMPANY. LIMITED, Ludgate Hill, London. E.C.4. Sole Agent for South Africa. CENTRAL !NEW
AGENCY LIMITED. Saturday, July 24, 1926.
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METHODS OF PROVIDING H.T. CURRENT

A " POCKET " ONE -VALVE SET

WeirndEellSeitectrics
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PRINCIPAL
CONTENTS
REALLY DISTORTION -

LESS INTERVALVE
COUPLING
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GOOD LOUD -SPEAKER
REPRODUCTION
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ENDS
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a fact that the upkeep

of your H.T. Battery is costing
much more than it did before you used

Dull Emitter Valves, because although Dull
Emitters take much less energy for filament

lighting they make a much bigger drain on the
H.T. Battery.

THE LATEST, BEST & CHEAPEST
method of obtaining

H.T. supply is by
means of the E.E.C.

20 -volt Monoblock
Accumulator Units

which are contained
in moulded glass
boxes. 8/ in. by

in. by 3/ in..
and are supplied ready charged and need only
the addition of acid.

-,41)

tan-7 ank iketrielY
10 FITZROY SQUARE,

LOND .W.1.

Price 12/-.

Send name and address on P.C. for
free copy of our

44 PAGE RADIO CATALOGUE.

'Ne^'4d`W\r'\r"\r,s1eMd.'1P'4"\roW4-Wei1r^'Vi"V"Nt,'"4^\e,f,n ern e,Aro'VA'Ve^le^1t,`

On Guard!
There is no leakage with a " Lotus
Buoyancy Valve Holder on guard.

Immediate and lasting connection
made when valve pins enter valve
sockets. The leg socket expands
and automatically locks.

Absorbs shock-protects the valves and
eliminates all rnicrophonic noises.

torus
yAD4 °HoLPE[

Made from the best bakelite
moulding with springs of nickel
silver and phosphor bronze valve
sockets.

Garnett, Whitney & Co., Ltd.
lotus Works, Broadgretn Rd., Liverpool.

Alokers of the famous" Lotus" Vernier
Coil Holder.

2/3
S......

With
enninals

2/6
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Don't move your set
away from the aerial
lead in, or loss in reception
will occur
Every radio set works at its beet
when close to the aerial lead -an.
If, for instance, you move your
set outdoors by means of runnina
a wire from the lead-in, there is
a great loss in eliciencv.

LET THE "BROWNIE" DISTRIBUTION
BOARD OVERCOME THIS DIFFICULTY

A length of flex run from your set to the
" Brownie " Distribution Board is all you require
to take four pairs of headphones or loud -speaker
into the garden (or to any remote room)
without any loss in reception. The " Brownie "
Distribution Board is a Beautifully designed
moulding with nickel fittings, suitable fm use with any make or
type of receiver.
7 he Brownie Pl'ircless"Permate,tor" i he Brownie Wireless (No. 2)
is known as the always " CVC7,Set " I VS1,1i Receiver is the world's snot
crystal detector. Neither vibration, f unions crystal set. Wonderfully
nor shocks disturb the loud con- efficient, and without equal for
'section. 3/-. value. 1(1/6.

IN CARTON

The Brownie Wireless Co. (c13g;:t) Ltd.
310a -312a, Euston Road, London, N.W.1.

Tel, h. 1:;i1 3747.
.1111111.1101r

solves your
soldering

problems for ever
No Home -Constructor can afford to be without
the Fluxite Soldering Set, for not only does it
make soldering simpler and neater, but the
joints will always provide perfect contact with
consequent better reception. The Fluxite
Soldering Set is exceptionally suited for Wire-
less ; it is simple and compact, and will last
for ever. It contains a special small -space
soldering iron with non -heating metal handle,
a really efficient pocket blow -lamp, Fluxite,
solder and full instructions.
All Hardware and Iron-
mongery Stores sell the
F !mite Soldering Set, 7/6
complete. Fluxite can
also be had in tins
price 8d., 1 /4 & 2,18.

FLUXITE LTD. I
(Dent. 520).
Roth thlthe.
8.E.16.

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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A REALLY DISTORTIONLESS
INTERVALVE COUPLING

THE word "distortionless," as applied
to the amplification of wireless sig-

nals, may justifiably be used in two senses.
It may mean that, after the amplification
has been carried out, the reproduction is
free from any noticeably unpleasant dis-
tortion, or it may
mean that the wavc
form of the varying
currents in the last
plate circuit of the
amplifier corre-
sponds exactly to
the wave form of the
currents introduced
into the first grid
circuit.

The word is used
in its first sense by
the manufacturers of high-class intervalve
transformers in their advertisements. It
is quite easy to prove that any and every
transformer (unless it has such very high
resistance windings as would render it
practically useless) must have one or more.
"resonance peaks." That is to say, how-
ever much care is be-
stowed on the de-
sign, every inter -
valve transformer
will accentuate one
or more particular
frequencies. Thus
no transformer can
be truly "distortion -
less," using the word
now in its exact
scientific sense.

In the days before
transformers for use
in wireless receivers
reached their present
lency, resistance -capacity couplings were
credited with making distortionless ampli-
fication possible. This reputation seems
to cling to them still, though it is now
easily possible to build a transformer -
coupled amplifier Which gives as good

reproduction as one in which resistance -
capacity couplings are used.

It is very strange that, in connection
with resistance -capacity coupling, a cer-

has often been picked out
from that the coupling is

incapable of intro-
duci ng distortion,
while another fea-
ture, equally im-
portant, and which
makes distortionless
amplification impos-
sible in such circuits,
is nearly always
ignored.

Time and again it
has been pointed out
that as a non -induc-

tive resistance has no natural frequency,
it will treat all currents, whatever -their
frequency, in the same way. This is per-
fectly true, but the anode resistance is
only one ,component of the couplings. The
condenser and grid leak cannot he ignored,
and it is these which make a certain

amount of distortion
inevitable.

The impedance of
the coupling conden-
ser will vary with
the frequency of the
currents which it has
to pass. It will offer
less obstruction to
the higher frequen-
cies than it does to
the lower frequen-
cies. This in itself
is sufficient to blast
for ever the distor-

high level of excel- tionless reputation of resistance -capacity
couplings, but there is still the effect of
the grid leak to consider.

The action of this has often been dealt
with. It allows the electrons reaching
the grid to get hack to the filament just'

(Concluded - next 'age),

tain feature
which to argue

TRANSMISSION is now well-nigh pc.)-
fect but reception lags behind. Although

transformer design has vastly improved, and
also resistance -capacity coupling is widely
used, the problem of conquering distortion
cannot be said to have been completely solved.
-Why the system of coupling amplifying

valves described in this article, which is
practically free from distortion of any kind,
has been almost totally neglected by experi-
menters remains a mystery.

BATTE.111

Circuit showing Detector Valve followed by
Battery -coupled L.F. Amplifier.
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sufficiently' easily to keep the mean grid
potential at the same value. A suitable
resistance could readily be determined
were the amplitude of the currents applied
to the grid constant. But they are not,
and so the value of the grid leak must be
a compromise, and the mean grid poten-
tial will fluctuate, thus introducing still
another kind of distortion.

It will be clear that the aperiodicity, of
the non -inductive resistance is a great
advantage, and it seems a pity that this
should be counteracted by the condenser
and grid leak. The grid leak, of course,
would be unnecessary if the condenser
were not used, and if the condenser could
be done away with there would be nothing
left to cause distortion.

Is the condenser really essential ? Its
only purpose is to separate the grid of
the amplifying valve from the positive

trl
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end of the H.T. battery, which would
otherwise make the grid so Rositive that
the action of the valve would be arrested.
Is there no other way of keeping the grid
at a suitable potential when resistance
coupling is employed other than by the
use of a condenser and grid leak ? There
is !

The condenser and leak may be omitted
and the effect of the H.T. battery on the
grid counteracted by another battery con-
nected between the grid and the preceding
plate. This system is known as battery
coupling, and a circuit showing a detector
valve followed by a stage of battery
coupled L.F. amplification is given in the
diagram.

Suppose the H.T. battery to have a
potential of, say, sixty volts, and sup-
pose that there is a. drop of twenty volts
across the anode resistance, then the
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actual voltage applied to the plate of the
detector valve will be forty volts.

If the coupling battery had also a volt-
age of forty, the grid of the second valve
would be at the same potential as the
negative end of the filament. If the volt-
age of the coupling battery were increased,
the potential of the second grid would be
negative with respect to the negative end
of the filament; in other words, negative
grid bias would have been applied.

There are no theoretical disadvantages
in this system of L.F. coupling, though in
H.F. stages the capacity of they coupling
battery to earth would result in capacity
losses. Practically, of course, it is a dis-
advantage to use a fairly high voltage
battery between each of the amplifying
valves, but surely there are occasions
when distortionless amplification is desired
almost "at any price." ' G. N.

BROADCASTING IN SPAIN
AMEETING recently took place at

Madrid of all the directors of broad-
casting stations now working in the
Iberic Peninsula, with a view to an amal-
gamation of the individual concerns. It
was openly stated that fusion of the
various companies interested in broadcast
transmissions could alone place these con-
cerns on a sound financial basis.

Such a statement sums up in a few
words the conditions of broadcasting in
Spain, which, although a late arrival in

the field of wireless telephony, en-
deavoured to catch up the Rrogress made
in other European countrieN Many dif-
ferent organisations lodged requests for
transmitting licences, with a view to erect-
ing stations all over the country, and the
post and telegraph authorities granted
these concessions, irrespective of the fact
that in many instances competitive com-
panies would be working in the same
cities. Up to the present, roughly, thirty
public transmitting licences have been con -

JULY 27-DAVENTRY'S FIRST BIRTHDAY
A bird's-eye view of the station taken from one bf the aerial masts.

ceded. In the space of a few months
fifteen broadcasting stations have been
erected, of which five alone were installed
at Madrid, but of the latter only three are
now working.

Receiving sets are subject to a small
charge payable to the Spanish Posts and
Telegraphs, but no portion of this income
is payable to the broadcasting concerns.
The stations derive their revenue from
(a) royalties collected on the sale of wire-
less components, etc., manufactured by
affiliated concerns; (b) from sums paid
for broadcast publicity; (c) from the sale
of technical and programme journals pub-
lished under their control, and from adver-
tisements in these periodicals. On the
other hand, some of these installations are
operated by local wireless associations.

The revenue derived from such sources
has been found totally insufficient to cover
even bare working expenses, and several
stations, after operating for a short period,
have been compelled 'to close down. On
the other hand, the Spanish Government
is seriously considering the possibility of
adapting ,the high -power wireless telephony
station of Prado del Rey, in the vicinity
of Madrid, for national broadcasting. In
order to avoid interference with the present
private transmitters a high wavelength
may be adopted.

The broadcasting stations which at
present are transmitting a regular daily
programme will be found on our Broad-
cast Telephony page.

The installation of further stations is
under consideration, and others are already
in the course of erection at Oviedo, Pam-
peluna, etc., but it is doubtful whether
these plans will mature unless the Govern-
ment Posts and Telegraphs assist the
organisers by enforcing, effective regula-
tions. J. G. A.
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A "POCKET" ONE -VALVE ,SET
Probably the receiver described in this article is the smallest possible wizen real efficiency is a consideration

THE one -valve set described in this
article was designed to'incorporate the

following features : (1) It was to be as
small as was consistent with efficiency so
that it could be used as a portable set.
(The set only measures 3% in. by 3 in. by
4%6 in.) (z) The set with B.B.C. coils was
not to cost more than 305. The necessary
valves and batteries also must not exceed
3os. in price.

The ordinary type of variable condenser
and coil holder would make .the set bulky
and expensive. At last the right com-
ponents were found. These were the
Polar Junior condenser and the Polar coil
unit. Both of these are exceedingly com-
pact and cheap, and despite the low price
are really efficient.

The Circuit
The circuit used is shown by Fig. 1.

It will be noticed that there is no filament
rheostat; this component was not incor-
porated in the set because it is not neces-
sary. Many people use their filament
resistances for the final adjustment of
reaction; but this practice is not to be
recommended, as the valve is most effi-
cient at one definite filament voltage, and
there is always the risk that the valve
will be burnt too brightly, thereby reduc-
ing its life. It was decided, therefore,
that a fixed filament resistance was best.
It has been found that very fine reaction
control can be obtained with the Polar coil
unit.

Another point which requires explana-
tion is the fact that only six terminals are
used on the set instead of the usual eight.
The terminals on this set are aerial,
L.T. H.T. +, phones, and one for
H.T. L.T. + and earth.

It will be noticed from the photographs
that the Junior condenser is mounted on
the front wooden panel. Efficiency is not
lost by doing this, as the metal case is at
earth potential. One of the terminals on
the condenser passes through a hole in the
case. This terminal, which is insulated
from the case, shourd be connected to the
grid end of the aerial coil. The other
terminal of the condenser is fixed on to
the metal case and should be connected
to the earth end of the aerial coil. If
these connections are adhered to, hand -
capacity effects will not be noticeable.

Case and Components
The wooden case is screwed together,

and the sides of this are not shown in the
photographs so that the internal arrange-
ments may be seen. The dimensions of
the sides are 4.74 in. by 3% in. by N. in.

The Complete Pocket One-valver.

Details of the case are given in Fig. 2.
The following is a list of the components
required for building the set : One .0003
condenser with 3-megohm leak (Dubilier);
one .00i condenser (Dubilier); six ter -

Fig. (-The Circuit Diagram.

minals, 4 B.A. (Raymond); eight counter-
sink valve legs (Raymond); z yd. of No.
30 d.c.c. Eureka wire; one .00s Polar
Junior condenser; one ebonite panel,
40 in. by 3 in. ; one piece of %-in.

4)4 -
Fig. 2.-Details of Case.
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mahogany 3 in. by 41 in.; two pieces of
mahogany 3 in. by 3% in. ; two

pieces of /-in. mahogany 4rs in. by
3% in. ; one Polar coil unit with Nos. 300
and 85o coils; one PM2 valve; one Exide
D.T.G. accumulator; one 36 -volt H.T.
battery.

The Mullard PM2 valve used in the set
only consumes .16 amp. at z.8 volts, and
may therefore be used with a 2 -volt
accumblator.

A good value for the fixed resistance is
1.8 o)anis. The resistance wire must be
covered (silk or cotton), about z yd. of
No. 3o d.c.c. Eureka being required. One
end of the wire is fastened under the ter-
minal nut, and the rest is wound evenly
round the terminal shank (L.T. - ter-
minal).

Any type of valve may be used in the
set providing the resistance is altered,
which is a very simple matter. The best
way of adjusting the resistance is as
follows : Wind on to the shank more re-
sistance wire than is likely to be needed.
The free end of the wire is then tem-
porarily fixed under the valve nut, the
accumulato`r is connected, and the valve
put into the set. The filament voltage can
then be measured by connecting a volt-
meter across the filament valve legs. It is
useless to measure the voltage across the
valVe legs without having the valve in
position. The voltage, if an excess of
resistance.- wire had been used, will be
found to be too low, so about % in. is
cut off the free end of the wire, which is
then. secured under the valve -leg nut and
the voAtage again measured. This proce-
dure is repeated until the correct voltage
is 'shown on the voltmeter.

Wiring and Assembling
The panel layout is shown by Fig. 3,

and this should be wired first of all.
In assembling, the front (this has the

hole for the spindle of the Junior con-
denser) and bottom wooden panels are
screwed together. The .00t Dubilier con-
denser is screwed on to the base so that
it is just under the telephone terminals.
Then the Junior condenser is mounted on
to the front panel. The frame is turned
on to its side with the .00r Dubilier con-
denser upwards, and the ebonite panel is
placed into position and screwed to the
front wooden panel. The connections to
the Junior condenser should now be made;
these are securely fixed under the terminal
nuts. Next the connections to the .00i
Dubilier are soldered, and the set com-
pleted by fixing the back wooden panel.

(Concluded at foot of next page)
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L0 UD-SPEAKER results which are un-

satisfactory are sometimes due partly
to the loud -speaker itself, but more often
to the set.

The trouble is that distortion is apt to
creep in at almost every point. For in-
stance, the detector
valve may not be
able to handle its
load of current pro-
perly; if too great
a burden is placed
upon it, it is sure to
give distorted sig-
nals. Too much re-
action is very often
the cause of woolli-
ness; it is a fatal
mistake to try to
"force " louder sig-
nals by increasing
the reaction. An un-
suitable grid leak gives rise to serious dis-
tortion and a peculiar buzzing effect.

But by far the greater part of distortion
comes from the L.F. stages. The iron -
cored transformers are the chief culprits.
Even if carefully designed and wound
with thick wire there will always be a
certain amount of distortion owing to the
uneven amplification of  various fre-
quencies. Many of tha transformers on the

C>
C>
C>
C>
C>
C>

0003

market are fa'r from being well designed,
and the result is harsh and tinny repro-
duction. Therefore the ,amateur should
buy the best transformers he can afford,
and should apply the right negative bias
to the grid to keep the valve working on

05

Ii

Method of Applying Grid Bias.

'05

the straight portion of its characteristic
curve as shown in the diagram.

Although the transformer method of
coupling low -frequency valves is ex-
tremely popular, it has now a serious rival
in the resistance -capacity amplifier, as
.shown in the diagram. The resistance -
capacity method does not give the same
degree of amplification as the transformer
coupling, but the quality of the reproduc-

tion is incomparably superior. Conse-
quently it is better to use resistance -
capacity coupling in order to obtain purity
of reception, and to have an extra stage
of L.F. to make up the requisite volume.

Excellent loud -speakers can be made at
home by buying one
of the loud -speaker
"movements" now
on the market (such
as the Brown, Lis-
senola, etc.), and by
trying various horns
and paper dia-
phragrns. Probably
the most successful
results will be ob-
tained by having two
loud - speakers i n
opposite corners of
the room. If the
horns are arranged

in such a way that the sound is reflected
off the ceiling, really fine reproduction is
possible.

Finally, do not be content until the re-
ception is all that can be wished for.
Strive after a pure and mellow tone, and
never attempt to force the set to get
louder signals, for this is the cause of most
of the distortion that is so frequently
noticed. G. J. M.

" A  Pocxxr ' ONE -VALVE SET " (continued
from preceding page)

The coils used for the short wavelength
(300 to Soo metres) broadcasting stations
are a No. 300 Polar coil for the aerial
circuit (this is the bottom coil on' the
unit) and a No. 85o for reaction. The
range obtainable with a .001 Junior con-
denser in pal-allel is approximately 270 to
45o metres.

The coils for the Daventry station are a
No. 1,450 for the aerial circuit with a
No. 1, loo for reaction. The approximate
range covered with these coils is 1,35o to
2,100 metres.

The results obtained from the set about
twelve miles from z L 0 are most satis-
factory. On an aerial of moderate
efficiency, which is badly screened by

Leads
to fixed
C0/20',
00/

Fig. 3.-View showing Under Side of Panel. Fig. 4.-Wiring Diagram.

trees, the following stations are heard :
London and Daventry, of course, loudly;
Birmingham and Newcastle, Radio -Paris,
Radio -Toulouse, and two other Conti-
nental stations which were not identified-
these stations were received clearly,
although weakly. On a very small indoor
aerial 2 L 0 was received well. H. C.

4 4"

reiLJ

Cg

7

Fig. 3.-Plan showing Layout of Panel.
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SIX WAYS OF GETTING H.T.
A Brief Review of possible Sources of High-tension Supply

ONE of the fundamental requirements
of any valve receiving set is a means

of impressing a suitable positive potential
on the plates of the valves. The potential
usually necessary for efficient working
varies from about 4o to 200 or 30o
The current required, however, is very
small, and probably never approaches one -
twentieth of an ampere even in the case
of the largest receivers. Ordinary broad-
cast sets employing three or four valves
very rarely take more than one -hundredth
of an ampere when correctly adjusted.

There are . several ways in which this
small current at a high voltage may be
obtained. Which of these methods is the
most suitable in a particular case depends
upon circumstances, but so many con-
siderations are usually involved that it is
no simple matter to decide upon the point.
Although the final decision must, of course,
always rest with the owner of the set, the
following general survey of the methtids
now available will prove of assistance in
pointing out the lines along which this
choice should be made

L.F. CHOKE

L.F. CHOKE
Fig. 4.-Circuit Arrangements for Obtaining

H.T. from D.C. Mains.

To
HT+

To
H.T-

The dry battery has many advantages.
It is the cheapest method of obtaining the
H.T. supply as regards first cost. It is
small, compact and neat in, appearance,
and this type of battery, if of good make,
will give a fairly satisfactory service for
a considerable period when used well
within its capacity.

Disadvantages of Dry Batteries
On the other hand, when looked at

Fig. 2.-Tudor Accumulator High-tension
Battery.

critically, the H.T. battery made up of a
number of small dry cells connected in
series has many and serious drawbacks.
If, as is often the case, the battery is

Fig. 1.-Helleson Dry High-tension Battery.

merely provided with two external con-
nections and no tappings, its life is only
that of the most short-lived cell it con-
tains. If one of its cells becomes "dud,"
the battery is of no further use whatever
until the defective cell is removed or short-
circuited.

It is not a simple matter to locate the
position of the troublesome cell when
there are no tappings, and in any case it is
a messy, job to remove the layer of insulat-
ing material with which the cells are
covered, and if this is done the neat
appearance of the battery is gone for ever.
When tappings are provided, the pair be-
tween which the "dud" cell is connected
may readily be found and short-circuited,
As the tappings, however, are not made
after each cell, this will mean that one
or more good cells must he sacrificed.

Nothing better than this type of battery
is, however, required in the case of a
single -valve set, and it is quite suitable
for general use with two or three valves,_
provided that one is prepared to replace
it irpmediately it shows signs of giving
trouble. But supplying current to three
valves is about its limit if it is to he
entirely satisfactory. It should he under-
stood that doubling the current taken front
a dry battery reduces the life of the bat-
tery to very much less than half. The
current required by a large multi -valve
set, while small when expressed in frac-
tions of an ampere, is sufficient to cause
serious trouble owing to polarisation and
other effects after the. battery has been in
use for a very short period. It is now
possible to 'obtain dry -cell H.T. batteries
made up of cells of considerable size, one
of which is illustrated in Fig." i. These
are naturally rather expensive, but are
capable' of supplying current to a six- or
eight -valve superheterodyne receiver and
at the same time giving as satisfactory a

service as does the smaller battery when
used with a two -valve set.

Wet Primary -cell Batteries
Although the cells used in the batteries

just mentioned are termed "dry," a cer-
tain amount of moisture is essential for
their working. As the cells become really
dry, as they must eventually do, their
internal resistance increases with very
marked adverse effects upon reception.
This disadvantage is almost entirely over-
come in those H.T. batteries which ,are
made up of a number of small Leclanche
cells. More costly than dry batteries in
the first case, it is very doubtful if they
arc so in the long run, as their life, when
they are properly looked after, is almost
indefinitely long. They require to have
water added to their electrolyte as
evaporation takes place, and fresh sal -
ammoniac is needed at long intervals, but.
their internal resistance is low, their
capacity for supplying current compara-
tively high, and their freedom from para-

L.F CHOKE
TO

H.T+

To
HT-

L.F. CHOKE
Fig. 5.-Circuit Arrangements for Obtaining

H.T. from A.C. Mains.

sitic noises almost complete. Such bat-
teries are manufactured by several firms.

Admittedly they require more space than
a dry battery with a similar .voltage, and
do not present so neat an appearance, but
these disadvantages, if they are such, will
weigh little against their virtues with
those people who put performance before
everything. Their only real disadvantage,
from a wireless point of view, is that after
being freshly charged the voltage of the

Fig. 3.-Interior View of M.L. Anode
Convertor.
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battery drops continuously until the time
for renewing the electrolyte and the zinc
elements is reached.

Accumulator If.T. Batteries
Less trouble to look after and not using

any parts which require renewing, the
'accumulator H.T. battery possesses all the
advantages of the Leclanche battery, with
the added merit that its voltage remains
'practically constant until it is almost com-
pletely exhausted. It must, of course, he
charged at fairly frequent intervals, and
so may not appeal greatly to those whose
charging facilities leave much to be
desired. When the house is lighted by
electricity, however, these batteries can be
charged at home, and the current they
consume during the process is negligible.
They can he obtained with any desired
capacity, which will determine the maxi-
mum number of valves with which they
can satisfactorily he used. Fig. 2 is a
photograph of an excellent accumulator
H.T. battery.

Convertors
The requisite current at a sufficiently

high voltage may be obtained by other
methods than using a number of primary
or secondary cells connected in series.
For instance, a motor -generator, driven
by the accumulator which lights the fila-
ments, may be employed. This, of course,
consists of a 4- or 6 -volt motor directly
coupled to a high-tension generator. An
excellent example of this type of machine
is the M.L. Anode Convertor, a photo-
graph of which appears in Fig. 3.

The particular instrument illustrated
gives a choice of two voltages, so that
power valves may be used without having

1 1 8

to put an excessive voltage on the plates
of the other valves used in the set. The
speed of the motor (and also, of course,
of the generator which is directly coupled
to it) is controlled by a variable resistance
in series with the input. This enables the
actual voltages obtained to be regulated
within fairly wide limits. Of course, in
order to obtain satisfactory results with a
multi -valve set and one of these motor -
generators, a large -capacity low-tension
accumulator is essential.

Probably the most satisfactory method
of obtaining the H.T. supply for a wire-
less set when the house is lighted by elec-
tricity is directly from the mains. When
once the necessary apparatus has been in-
stalled, there need be no further worry
about the H.T. supply and very little
expense. What this apparatus consists of
will depend upon the nature of the supply,
whether AC. or D.C., and its voltage.

H.T. from D.C. Mains
The simplest case will be when the

lighting supply is D.C. and the voltage
approximately that required by the valves.
All that is then necessary are suitable
L.F. choke coils connected in series with
each of the mains and condensers connected
across the mains, both before and after
the chokes. When the positive main
happens to be, earthed, it will be neces-
sary, however, 'carefully to insulate the
set and all accessories from earth and to
place a condenser in series with the earth
1 ead.

Usually the lighting supply will have
a higher voltage than is required for the
set, in which case resistances must,,be used
to cut down the voltage actually applied
to the plates to the proper value. The
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arrangement may be as shown in Fig. 4.
A suitable resistance is connected across
the mains, and the voltage drop across this
resistance will then be the full mains
voltage. The connection to H.T. negative
may be taken from the negative end of
this resistance and the positive connection
to the set from some point along it. The
nearer the tapping point is to the other
end of the resistance, the greater will
be the difference in potential between
the H.T. positive and negative connec-
tions. The smoothing arrangements
should preferably be placed on the mains
side of the resistance, when any ripple. not
eliminated by the chokes and condensers
will be reduced in the same proportion as
the voltage applied to the valves is
reduced. A large condenser should, at the
same time, be placed across the leads to
the set in order to provide a path of low
impedance for the signal currents, which
would otherwise have to traverse a por-
tion of the resistance.

A.C. Mains Supply
When the supply is A.C., the reduction

in voltage may be carried out more effi-
ciently, as it is then possible to use a
suitable step-down transformer. Some
kind of rectifier will be necessary in order
to obtain the D.C. supply required by the
valves from the A.C. delivered by the
transformer secondary. Various forms of
rectifier are available. Once the current is
rectified it may be treated in the same way
as current obtained directly from D.C.
mains, with the exception that the smooth-
ing arrangements must be very efficient
indeed. Fig. 5 illustrates the principle to
be adopted in obtaining H.T. from A.C.
mains. J. F. JOHNSTON.

JOINING LEAD-IN WIRES
IN cases when multi -wire aerials are used,

or single aerials of stranded wire, it is
important to see that the wires are well
connected at the lead-in point and that all
the strands in the cable make good elec-
trial connection. A good way of ensuring
that a sound connection has been made is
to solder the wires into the end of a short
length of copper tube, one end of which
is hammered out flat and held under the
terminal on the end of the lead-in tube.

The wires should be well cleaned before
inserting them into the tube (it is advis-
able to clean out the inside of the tube
itself with emery -cloth), and a little non-
corrosive flux should be placed on the
cleaned surfaces. A blowpipe is really
necessary to make .a good joint, as the
open end of the tube may be filled with'
flux and solder, and the wires simply
nipped in after playing on the tube with
a blowpipe flame. P.

An official notice which has been issued
to mariners, announces that an .unattended
fog signal has been permanently estab-
lished on Rosneath Beacon, in the Firth
of Clyde.

CHEMICAL RECTIFIERS
MANY amateurs have experienced a

certain amount of trouble with
chemical rectifiers, usually made up for
supplying direct current from the mains
for the H.T., owing to the use of poor
materials and impure chemicals. Alum-
inium of the best quality must be used, or
difficulty will be experienced in obtaining
the formation of a rectifying film on the
surface of the electrode.

A simple test for the chemical purity of
the aluminium is to place a small piece
of the metal in a hot lye solution. If the
aluminium has a matted silvery appear-
ance it is of good quality, while if there
are any chemical impurities present, black
streaks will form. For an accurate test,
of course, it is essential to use a container
for the solution which is absolutely clean,
while the metal must not be handled any
more than is necessary. P.

Mr. W. A. Oldfield, the Australian
cricketer, will give a topical talk to all
stations from 2 L 0 on July 29. On the
same evening Mr. Stenson Cooke, secre-
tary of the Automobile Association, will
discuss the speed limit.
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Description Ohms Current Price

Single Wound Er0 1*0 amp. 4/6
Double 20 .4 ,. 5/0

34 '2 , 5/0
Potentiometer 300 - 6/0

Smooth movement
THE principal features of the " Cosmos " Filament

Rheostat are its sturdy construction and reliable
smooth movement. The contact arm cannot easily be

damaged, having its movement on the inner side of a

porcelain bobbin which carries the windings. Other pleas-
ing features of this precision Rheostat are the handsome
knob and dial, ONE HOLE fixing, and the small space
it occupies
Made in' four types, two of which are double wound for DULL
or BRIGHT Valves and one a Potentiometer. The prices are given

below.

METRO-VICK SUPPLIES LTD
(Proprietors : Metropolitan -Vickers Electrical Co., Ltd.)

Metro -Vick House, 145 Charing Cross Road, LONDON, W.C.2

CHOKE COUPLING ?

AUDIO FREQUENCY

TRANSFORMERS
TYPE AF3

Give all the advantages claimed
for Choke Coupling

PLUS
A Step-up of

tO 1
25/-

Ask your Dealer for
Leaflet W-401

Send us the diagram of your set, and refer to this advertisement,
and we will suggest improvements.

FERRANTI Ltd., Hollinwood, Lancashire

Como
RADIO COMPONENTS

. ;lower lip
resistance than
any other com
mercial plug in

coil /
TESTS carried out by

the National Physical
Laboratory show that the
LEWCOS COIL has a
lower H.F. Resistance than
any other coil on the
market.

Its low H.F. resistance
combined with great selec-
tivity and mechanical
strength make the
LEWCOS Coil the finest
you can buy.

Made by the
manufacturer,

of Clazite.

Try a LEWCOS Coil in
your set-it makes all the
difference. Descriptive
leaflet gladly sent on re-
quest to :

The

LONDON ELECTRIC WIRi
COMPANY & SMITHS, Ltd.

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

No. 25 35 40 56 60 75 100 I 150 200 1 250 300

Price 4/6 4/6 4/6 5ri- 5/6 5/6 6/9 7/6 8/6 1 9/- 10/ -

Inductance
COIL

Please Mention "A.W." When Corresponding with Advertisers
JUDD
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TWO POINT

Type Price Type Price
206 H.F..... 9/. 306 L.F. 9/-
206 L.F. 9/. 312 P.V. 20/.
234 H.F. .... 9 /- 4 V B.E. 7/-
234 L.F. 9/. 606 P.V. 20/.
234 P.V. 11/. 634 P.V. 20/.
3C6 H.F. .... 9,- All prices post free

Send for Catalogue B

a
is

NOTHING!
Here, at last, is a valve made to match i'1;
battery output ; a British -made '06 .40.

dull -emitter asking for a maximum of
two volts only, giving added hours for 11
every charge, and selling at a price NI
almost ridiculously low.
Lustrolux Valves would merit your se
closest inspection even if your only
considerations were quality and purity
of reproduction.reproduction. They are indispens- J-
ab!e to the man with an eye to u
economy, efficiency, long working life ri
and tonal fidelity.

as
IN

PERFECT Valve Repair SERVICE NI
Bright Emitters, 4/6. Dull Emitters, 7/-..
Power Valves, half original cost of valve,

maximum 10

Obtainable from Lewis's Ltd., Liverpool and
Manchester, and LUSTROLUX Ltd.,

West Bollington, near Macclesfield

Calli1111111112101:111:1111111.11
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NON-METALLIC HORNS
FOR VOLUME, PURITY,

AND ELEGANCE

No. 633. As shown to take earpiece,
or speaker attachment. Height 21";
Flare 10". PRICE 13/6.

Ne. 505. Above Horn without Stand.
Height 19". PRICE 9/6.

ADJUSTABLE SPEAKER BASE for
above models; very Powerful. 20/ -

No. 636. Elegant new model of excel-
lent tone and appearance. Height 21"
Flare 14'. Antique Bronze finish, 19/6

SUPERB CRACKLED LACQUER
FINISH, in black and gold, as
shown .. 24/6

ADJUSTABLE SPEAKER ATTACH-
MENT for above models; powerful
but distortionless .. 14/6

All post extra
SCIENTIFIC SUPPLY STORES PHONE

126 Newington Causeway, London, S.E.1. 291 Edgware Rd., W.2 Hop 4177

Patent
23,i439 24

Give Them a Trial !
QUADRUPLEX
PATENT TUNING COILS

WILL INCREASE THE
EFFICIENCY OF ANY SET.

High Inductance Value
Low H.F. Resistance

SIZES AND PRICES I
25, 1/6; 35, 1/9; 40, 2/-;
50, 2/-; 60, 2/3; 75, 2/3;
85, 2/6; 100,2/9; 150,3/3;

175, 3/6; 200, 3/6;
250, 4/.; 300, 4/6;

If your Dealer ctnnot supply, send
to Patentee and Manufacturer:

H. C. POOLE
94E- stStreetBEDMINSTER,Bristel

wo New Wireless H ndbooks
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The

Practical Wireless Data Book
THE wireless enthusiast has long been asking for

a cheap book in which he could find absolutely
reliable data. He may, for example, wish to know
how to find the wavelength of his aerial, the electrical
values of this or that component, the capacity of his
accumulator, how to estimate the areas of condenser
plates, etc. etc. This book is offered as a more or less
complete book of data. The following is the list of
contents:

Introductory
Inductance and Capacity
Wavelength and Tuning
Condensers
Resistances and Potentiometers
Transformers
The Crystal
Valves
Accumulators and High-tension Batteries
Aerials and Earths
Miscellaneous Facts and Figures
Index

140 pages. Well Illustrated. Price 2/6 net.

Perfect Broadcast Reception
By ERNEST H. ROBINSON (5 YM)

THIS handbook shows what the ideal conditions for
listening are, and the author points out how most

sets fall short of the ideal in their design or construc-
tion or handling. The book explains how to obtain
perfect broadcast reception, and, in a sense, includes
a popular exposition of the main problems of trans-
mission and reception. The following is a list of the
contents :

A Bird's-eye View of Wireless
The Aerial
Crystal Reception
The Valve Considered
Amplification
Causes of Poor Reception
The Disposition of the Components
A Popular Four -valve Set
Choke Coupling
Resistance -capacity Coupling
Battery Coupling
Push-pull Amplification
The Loud -speaker Considered
Improving the Set
Further Facts Concerning Valves
Index

1 38 pages. Well Illustrated. Price 2/6 net.

a 1111 lllllllll 1/111111111111111111111111111111 lllll 111111
Cassell & Co., Limited, La Belle Sauvage, London, E.C.4 lllllll 11111111111111111111111111111H lllll 1111111f

You will Help Yourself and Help Us by Mentioning "A.W."'to Advertisers
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RADIOLUX
AMPLION

Type R.S.1.0. (Oak)
Price £7: 7 : 0

Other Amplion
Models from

38/ -

The Radiolux AMPLION
has many good points,
but perhaps none is more
striking than the quality
of natural reproduction
which it possesses to a
remarkable degree.

Igrun- --eurzt-

AMP[ION
raw

Obtainable from AMPLION STOCKISTS, Radio Dealers or Stores

DEMONSTRATIONS gladly given during
business hours at the AMPLION Showrooms

25-26, Savile Row, London, W.1. 10,Whitworth St. West, Manchester
79-82, High St., Clapham, S.W.4. 101, St. Vincent Street, Glasgow

`There is no substitute
for a genuitteAmpuoN

II

AI f ouncesnen

ilV OUTPUT

Voltage Amplification
40-1 6:1 ratio Pye Transformer

DISTORTIONLESS

of Alfred Graham & Co. (M. Graham), London, S E 4

Mention of " Amateur Wireless" to Advertisers will Ensure Prompt Attention

' Bring Reception

d) there is not the slightest distortion,
and not a suspicion of noise and crackling.
The coils are wound in special Bakelite bobbins and the turns
are very carefully insulated. The laminated core is 5.6 sq. ems.
in area. Double angle brackets allow the transformer to be
fitted in two positions. Voltages up to 300 v. can be used
with perfect safety.

Low Frequency Transformers
Ratio 2.5 : 1 Reference No. 651 ... £1

4 : 1 653 ...
6 : 1 654 ...

Telephone Transformers
120 ohms. Reference No. 655
2000 656 ... ... £1
350 Western Electric 657 ... £1

Every Transformer guaranteed for 12 months.

Low Frequency Chokes
The same in appearance as the Pye L.F. Transformers.

Reference No. 653. Inductance 32 henries. Impedance
197,000 ohms at 1000 cycles per second. This Choke is
suitable for insertion in the anode circuit of the final Valve
of a Power Amplifier, the Loud Speaker being connected
across the windings with Condenser in series. Price 15/ -
Reference No 659. Inductance 110 henries. Impedance
700,000 ohms at 1000 cycles per second. For use in Choke -
coupled Amplifiers using Valves with internal impedance
up to 30,000 ohms. Price 15/-.
Suitable Grid Condenser for above, .05 m.f.d. Grid Leak
Pye .25 or .5 megohms. Price 1/6.
Write for booklet giving full particulars of all the Pye
Products.

W. G. PYE & COMPANY
" Granta " Works, Montague Road,

CAMBRIDGE
Manufacturers of Scientific Instruments

and Radio Apparatus.
PYE COMPONENTS

rn eeto

2
2
7

0
0
0

2
2
7

To Perfection'

0
0
0

6
6
6

To Perfection'

0
0
0

6
6
6

0
0
0

/

/

/

of Alfred Graham & Co. (M. Graham), London, S E 4

Mention of " Amateur Wireless" to Advertisers will Ensure Prompt Attention



ems:deur Wes

Three reasons for the amazing
efficiency of the new Cossor

"Point One" series of Valves

1.

2.

Absolute Uniformity
If a number of valves were made with identical
filaments, grids and anodes without due regard to
the exact spacing of these elements, considerable
variations in performance would result. True
uniformity in Cossor Point One Valves is achieved
through Co -axial Mounting-a method which
secures the three elements to each other at the
top and infallibly holds them in exact alignment
for all time.

A Shockproof Filament Sus-
pension System

The filament in the Cossor Point One is arched
and retained in position by a fine wire which is
secured to the seonite insulator immediately above
it. It is not held under tension. The fine wire
provides just that degree of elasticity which en-
ables the filament to withstand the sharp blow
which would shatter the filament in an ordinary
valve.

3. Current Consumption Cut to
One Third

The new Cossor Point One sets a new record for
economy. It requires only one tenth of an ampere
at 1.8 volts. That means that a Super Heterodyne
using seven of them would still consume less
current than a little single -valve set using one
Bright Emitter. A Cossor Point One will work
satisfactorily as low as 1.2 volts with a current
consumption of .0'7 amp.-thus being suitable for
use with dry cells when required.

Co%sor P
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Co = axial
Mounting

-described by the Technical
Press as "one of the greatest
developments in Valve con-
struction during recent years."

AS the old adage says, " Necessity is the Mother of
Invention." The congested traffic conditions of to -day
necessitated the invention of four-wheel brakes to ensure

the greatest possible measure of safety. And in like manner
to -day's wireless conditions have forced the successful develop-
ment of Co -axial Mounting in order to ensure the greatest pos-
sible uniformity between valves of the same type. This in turn
obviously means a big increase in efficiency in any Receiving
Set using two or more stages of high frequency amplification.
Greater sensitiveness-improved stability --better tone.
Co -axial Mounting introduced a few weeks ago by Cossor will
exert a far reaching influence upon Valve design. For the first
time there is available a method of construction which during
the whole life of the valve automatically ensures perfect
alignment between the filament, the grid and the anode. All
three of these elements are permanently secured to each other
at the top of the valve by means of a seonite insulator. Not
even the hardest knock can displace their relative positions.
Co -axial Mounting permits a far higher degree of uniformity
being attained than ever before. The importance of this will
be instantly realised by all those using such multi -valve sets as
Neutrodynes and Super -Heterodynes where the exact matching
of valves makes all the difference between success and failure.
It is safe to prophesy that the forthcoming season will witness
-with the aid of these new Cossor Point One Valves-the
shattering of all records for long distance reception.

Available in three types :
COSSOR POINT ONE

Black Band: For Detector
or L.F. 15/6

(consumption amp.)

Red Band : For H.F. use - 15/6
(Consumptiom amp,)

STENTOR TWO
Green Band : For power

use - 18/6
(Consumption 15 amp.)
All operate at 1'8 volts.

int
Issued by A. C. Cosser, Ltd., iii8hbury Crone, London, N3.

Don't Forget to Say That You Saw it in " A.W."

1111111111111111111111111

Gab_r1 .4d. 5536
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How thethe Rich Live!
FOR a very brief period last week your

Thermion lived at the rate of something
like £5oo,000,000 a year. This is how it
came about. I was experimenting with a
new circuit the other night when there
was a sudden firework display and three
new PM4's went up. in blue flames in
about a fifth of a second. No, I did not
connect H.T. + to the L.T. - terminal
or anything of that kind; in fact, it was
not my fault at all. What had taken
place was really the most curious short
that I have ever come across, a short so
mysterious that it took me hours to find
the exact spot at which it had occurred,
though I was able fairly soon to track it
down to one small area.

In this particular set the plate coil of
the high -frequency valve fits inside ache
grid coil of the rectifier, both being wound
on tubular formers. The contacts of the
bigger coil consist of valve pins, the
shanks of which protrude a little way
inside the" tube. There was a minute
defect in the double -cotton covering of the
wire 'on the inner coil which came into
contact with one of the valve pins. The
result-a disastrous short which besides
burning out the valves did the high-
tension accumulator no particular good.
This just shows how careful one ouglit to
he about coupling coils when one is
carrying high-tension current and the
other low,tension. Do not forget, too,
that you can get exactly the same type of
short With a .neutrodyne condenser if the
plates happen to touch.

A "Super Heterodyne"
This note haS nothing to do with a cer-

tain type of receiving set. Its purpose is
to show the kind of thing that can happen
at times On the broadcast waveband, over-
crowded as it is under the present wave-
length system-or, perhaps, one should say
lack of system.: When I tried to tune in
Munich the other night I was greeted with
the most amazing noise .that evef issued
from the spout of rny loud -speaker.. Music
was there, far too much music in fact; a
classical orchestra, .._ a. jazz band and a
singer were all performing at the same
moment, accompanied .by continuous
whistles on two different notes. By sharp-
ening up the tuning I. could separate out
the various perfounets, though I could not
get rid of the whistles. Actually there,
were three stations all heterodyning each
other as hard as they couldlo, and I am
not quite sure that there was not a fourth,
for at times I seemed to detect yet another
faint whistle.,

The "Stepney "
Whilst searching round the other night

after 2 L 0 had closed down I happened
to get on to his wavelength, and was sur-
prised for the moment to find a powerful
transmission taking place there. Realising
that some sort of experiment was in pro-
gress, I held on waiting for an announce-
ment. At last it came : " The 2 L 0 stand-
by transmitter testing." This was excel-
lent news, for though interruptions in the
programmes due to breakdowns may he
shown mathematically to amount only to
some minute "fraction per second of the
total, hours of broadcasting, they are a
most confounded nuisance when they do
occur, as they have done rather frequently
during the, last two months. Now that
2 L 0 apparently has an emergency plant,
no fault should cause a breakdown of more
than a few moments in any transmission.
To judge from what I have heard, the
"Stepney " has about the same power as
the main plant, which means that we shall
not be treated to a chorus of howls when
the main station goes out of action due to
people thinking that there is something
wrong with their receiving sets and put-
ting in overtime at the reaction controls.

Announcers at School
I was very interested to see that the

B.B.C. has appointed an advisory com-
mittee to deal with vexed questions of
pronunciation. There is no doubt that the
English spoken by our announcers is hav-
ing an enormous effect upon the pronuncia-
tion of the language in all parts of the
country; in fact it 'is quite on the oards
that as a result nf wireless we may
eventually find- one type of English spoken
in the country instead of a large number
of local dialects as at the present time.
There are scores and scores of English
words over whose pronunciation there is
considerable doubt. Do you, for exatnple,
say incomparable or incomparable ? Either
of these is probably equally correct, but it
would be just as well if one or the other
could he adopted as standard. In France
they have an academy which regulates all
questions of grammar, pronunciation and
so on. We have nothing of the kind in
this country, and possibly the B.B.C.'s
committee, consisting as it does of people'
who ought to know, will take its place to
some extent with us:

The New Wavelengths
' Captaia Eckersley made the other day
the long -expected announcement about the
wavelength changes 'which are to take
place in the early days of the coming
autumn. An agreement has at last been
reached by the majority of European
broadcasting authoritjes which follows the
general lines mentioned in these notes a

good many months. ago. Each country is
to be allotted a definite number of wave-
lengths in proportion to its population.
Great Britain, for example, is to have nine
or ten instead 'of twenty-one as at the
present time. This does not mean that the
B.B.C. will close down more than half its
stations. They will continue to operate as
heretofore, but the relays will work mainly
upon a common wavelength. Provided
that all are exactly upon this wavelength,
no trouble of any kind should be experi-
enced, and it is possible that some remark-
able reception results will be obtained.
upbn this wavelength when the relays are
putting out their united power upon it.
Once Europe has settled down to its new
wavelengths we should find the ether
vastly less congested than is the case now.

Saturdays!
I have often seen surprise expressed that

the portable receiving set is not as popular
in this country as it is on the other side
of the Atlantic. The reason why, I
believe, is not really very far to seek.
Portable sets would obviously be used
chiefly on Saturday and Sunday after-
noons, when all the world makes for the
great open spaces with the help of car,
motor -bike or push-bike. About the
Sunday programmes I shall say nothing,
for Sunday is a special day. But what
of those given on Saturday afternoons?
Looking at random through official Satur-
day afternoon programmes, I find that the
first which falls under my eye consists of
the relaying of speeches on the occasion
of the celebration of its charter day by
some town or other from three o'clock to
three:thirty. At four o'clock there is -a

short concert by a soprano and a baritone.
There is nothing then till six, when there
is a talk on gardens, and then follows the
Children's Hour. The second is very much
the same, and so are all the others. I
think that on the whole the programmes
are excellent, but I do quarrel with the
Saturday afternoon transmissions, for, on
these occasions I think that those who are
spending their time in the open air should
be catered for with dance music and other
cheerful noises. If this were done I am,
quite sure we should see a large increase
in the number of portable sets and in the
all-round growth of wireless as an enter-
tainer.

The Turning Year
Conditions for long-distance work have

seldoin been very bad this summer, though
there have' been patches when one noticed
signs of that unpleasant deadness in the
ether which reduces one's range to but a
fraction of what it should be. Looking
back at my records for a good many years
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On Your Wavelength ! (continued)

I notice that an improvement generally
sets in almost as soon as Midsummer Day
is past. Sometimes it is gradual, but as
a rule it takes the form of what I call
"jumps.". What I mean is that you find
suddenly that stations that you have not
heard for some time are appearing once
more in your log, whilst the signal
strength of old stagers is better than it
has been. Conditions continue much the
same for days or possibly for weeks; then
comes another jump, with more stations
and still better signal strength.

The first signs of improvement occurred
this year on July 16, a day which,
curiously enough, was the only peaceful
one in a period of thunderstorms. On that
evening I logged a greater number of
Continental broadcasting stations than' I
have ever previously recorded anything
like so early in the season. Another sur-
prising point was that many of our own
relay stations came in extraordinarily
well, some of them being easily worked up
:o loud -speaker strength without pressing
reaction effects. If the happenings of _pre -
"ions years are repeated, conditions for
long-distance work are likely to remain
pretty good for some time, though there
will, of course, be occasional had patches,
and a further big improvement should set
in about the middle of August. Meantime
you will find it well worth while to try
an occasional run round Europe. One
station that I particularly recommend to
you is Kiel on 233 metres, if you can get
down so low.

A Nuisance-
Speaking of foreign stations brings to

mind a point about which all those who
go in for long-distance work at any time
of the year will agree. Some of these
foreign stations simply will not give -their
call signs. You cannot trust absolutely to
your wavemeter, no matter how accurate
it is, for you can never be sure as things
are at present that a station has not wan-
dered several metres above or below its
nominal wavelength in order to avoid a
heterodyne; nor can you go by the lan-
guage, should you he a linguist enough
to recognise it, when a talk is in progress,
since not a few foreign stations broadcast
talks in languages other than that of their
own country.

Here is the sort of thing that happens.
The other night I picked up a station
which was transmitting dance music.
Being particularly anxious to identify it,
I listened carefully when the first item
came to an end. There was an interval
of over three minutes, during which not
a word was spoken by the announcer, and
then the band suddenly got busy again.
At the end of the second item the silent
interval was repeated, but this time it was
rather longer. Actually I had to wait
twenty-five minutes before an announce-

ment was made that the station AVa, now
closing down and the call -sign was at
last given. I believe L am right in say-
ing that there is an international agree-
ment that call signs should be given fre-
quently, though in some cases it seems to
be honoured more in the breach than in
the observance. I cannot see why, for
most stations welcome reports of reception
of their transmissions in disIant places;
they can hardly expect to get them if they
do not say who they are. This is a ques-
tion that might well be taken up by the
International Wireless Bureau.

--'-and Another
Whilst I have got a grousing fit on, may

I he permitted to voice yet another
grievance ? This concerns you, dear
reader. Not a few of you write to me at
times, usually gilding the pill that you
have to administer by beginning with some
flattering remarks about myself, and then
proceeding to tell me politely that of all
the chuckle -headed, lop-eared, cross-eyed
brainless ignorant idiots that you have
ever come across I am the prize specimen.
I do not mind this in the least, in fact I

rather like it, for one of the joys about
wireless as a hobby is that it contains so
many thorny problems upon which there
are widely Different opinions. But what I
do find a little trying at times is that

formation omit to send a stamped envelope
for the reply and when you get it fail to
send a line of thanks for one's trouble.
Well, I will not labour the point.

Amateur Difficulties
The amateur transmitter has his little

difficulties in the ether just the same as
the broadcasting companies. I was pre-
sent at a meeting a few weeks ago, when
a heated discussion took place concerning
the interference caused by French
amateurs using raw unrectified A.C. I

have soften heard these Frenchmen filling
the phones with huge chunks of grunting
noise, which at a distance must be very
difficult to read, especially if static is prd-
nounced. I cannot understand why it is
that the Frenchman is a particular
offender in this respect, but the fact
remains that French amateurs are the last
to recognise 'the value of using pure direct
current as a source of power for the trans-
mitter. It is always the man with the
purest signal who gets the, distance, and
on short waves it has been very noticeable
in the past that the pure C.W. morse
transmitter on very low power will. reach
greater distances than the A.C. user with
high power who does not trouble to smooth
and rectify his anode power supply.

Raw A.C. creates havoc in the ether;
it takes up a very wide band of wave-
lengths no matter how sharply tuned the
transmitter, and the 'stations in the imme-

diate vicinity of a station working this
system are unlikely to be able to do any
long-distance reception.

" Graded" Broadcast
According to Captain Eckersley, the

B.B.C. are busily engaged in developing
a scheme for replacing the present
"mixed" type of programme by a system
in which carefully classified items will be
transmitted on separate wavelengths. For
instance, it is proposed to radiate a con-
tinuous programme of jazz music on one
definite carrier -wave, whilst a separate
service of classical music is provided on
an entirely different frequency. Possibly
a third wavelength will be, devoted entirely
to instructive and educational fare.

In this way listeners will be able to
select the kind of entertainment they 
prefer, or to switch over from one grade
of programme to another at will.

It is probable that three super -power
centres would be selected to radiate the
different grades of programme, one on a
wavelength of 300, the second on 400, and
the third on Soo metres. Each of these
centres would be linked up to its own
individual network of relay stations, one
network working on 300, the other on 400,
and the third on 50o metres. Each net -
,work would be arranged to cover the entire
country independently of the others, the
different stations being synchronised either
by piezo-crystal or tuning -fork control-
so as to avoid trouble from heterodyning.

As there would then be only three
different wavelengths in use throughout
the whole system, the selections of any
particular type of programme at will
should easily he possible, without inter-
ference or overlap, on the simplest type of
receiving set.

The Small Fellow -
We have all heard and spoken ourselves

a- good deal about crystal purity. It
occurred to me a week or two ago that it
would be a good idea for receiving the
local station to rig up a foolproof family
set consisting of a crystal detector and a
couple of note-mags. The only high -ratio
transformer I possessed was a very small
fellow, described by its makers as being
especially suitable for following a crystal.
I wired him up, completed the rest of the
set, and switched on, expecting to hear
strains of entrancing beauty. But did I ?
I did not. What came through on the
loud -speaker was a large volume of sound,
but oh the quality ! Everything was thin
and reedy. The piano sounded almost
like a harp, whilst the violin was like
nothing on earth.

What had happened was that. this little
transformer was utterly incapable of deal--
ing with anything but the upper notes.
When I changed it for a .go.ocl fat instrti-
ment, I got my crystal purity combined
with excellent strength. THERMION.
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Soldering Square -section Wire
THOSE who find it difficult to hold

connections together and apply solder
and soldering iron at the same time,
should obtain a large, strong paper clip
of the type shown in the sketch.

During_ the process of wiring up a re-
ceiver it will be found nearly as useful
as a third hand. The sketch illustrates

Use of Paper Clip when Soldering.

one of the ways in which it can be em-
ployed to hold two pieces of 16 -gauge
square wire together ready for soldering.
This by no means exhausts its usefulness,
as the constructor will find, but its adapta-
bility is apparent and requires no further
description. B. H.

A Valve -protection Hint
NO matter what type of valve is em-

ployed, it is always advisable to in-
clude a fuse in some position in the fila-
ment circuit so that an excess of current
cannot burn the valve out or cause any

Fuse WIRE,
COMIELTJOK

An Efficient Safety Device.

other damage except the "blowing" of the
fuse itself.

A very convenient position for the fuse
is as illustrated in the diagram, between
the moving arm on the rheostat and the
terminal on the component.

This connection, which is usually- made
by means of a copper strip or a short
length of copper wire, should be removed,
and the fuse wire connected in its place.
The fuse wire will immediately burn out

1 2 5

should a short-circuit take place, thus pro-
tecting the valve filament. Protection is
also afforded to the accumulator by this
means, and there is no risk of buckling
the plates by an excessive discharge.

' K. U.

Position of Grid Leak
AMATEURS are sometimes in doubt as

to which is the correct position of the
grid leak, whether across the grid con-
denser or between grid and L.T.
This will depend upon Whether the grid -
return wire (the connection from earth to
filament) is connected to L.T. positive or
L.T. negative. If the grid return goes to
L.T. positive, then it is immaterial
whether the grid leak is connected across
the grid condenser or between grid and
L.T. positive, because the grid is posi-
tively biased in either case. If, however,
the grid return is connected to t. T. nega-
tive, then the grid leak musi, for best
results, be connected between grid and
L.T. positive, otherwise the grid will be
negatively biased. A. H.

A Valve Note
IT is not generally known that many

valves of the 3 volt .o6 amp. class can be
worked quite successfully from a 2 -volt
accumulator.

When your dry battery has run out, or
the normal 4 -volt accumulator is being
charged, there is sure to be an item in
the programme that you do not want to
miss. If you have a 2 -volt cell handy,
connect it up and turn on the rheostat as
far as it will go, using an anode voltage
of about 30-40.

The "single valver " who lives within
easy range of a station may find no ad-
vantage is gained by using a 4 -volt accu-
mulator at any time.

As the filament can never be over -run,
the life of the valve should be consider-
ably increased by this treatment. G. M.

Battery -lead Corrosion

CORROSION
of the filament -battery

leads, and also those of an H.T.
accumulator, is a trouble met withby most
amateurs. It is due, as a rule, to acid
"creeping," which first affects the ter-
minals, if these are of brass, and then
extends to the actual leads. Now the
metal lead is chemically unaffected by the
acid, and hence terminals on accumulators
should always be made of lead. Even this
provision does not stop the leads corrod-

Oninfeitr Wireles3

ing, but one remedy for this is that seen
in the sketch. It will be seen that short
thin strips of solder are either clamped or
soldered to the battery terminals. Then
to the ends of these strips are soldered the
ordinary battery leads. Unless the user is
very careless it will be almost impos.Sible
for the acid to reach the leads. The strips

Non -corroding Battery Leals.

of solder need only he abo.c.t. 2 in. in
length-in fact, if they are any lo.-ger they
are apt to get in the way. - H. D.

A Low -loss Coil Former
TWO %-in. wide rings of 3 -in. diameter

ebonite tube and six strips of ebonite
in. thick by in. wide are all that is

reqUired to make this particular former,
whose special virtue, in addition to its
simplicity, is that it will support a tightly
wound coil without sagging.

Six equally spaced slots in. wide by
g, in. deep are cut on one side of each -
ebonite ring, and similar slots M. in. deep

Construction of Low -loss Coil Former.

and equal in width to the thickness of ,the
rings are cut centrally down each end of
the strips. The slots should be made
just under size, so that the resulting halv-
ing -joints are a tight fit and require no
further fixing. The sketch shows one end
of the former and an unassembled joint in
detail. Grooves can he filed on the top
edge of the strips, or spacing holes drilled
to carry the wire as desired; the former
method being the simpler. B. H.
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EXTENSIBLE SET
CONSTRUCTION FOR

THE LIVE EXPERIMENTER
ALTHOUGH broadcasting has only

been instituted a comparatively short
time, yet many changes have taken place
in receiver design and circuits during that
period. To quote a few, on the H.F. side
there was first the old untuned transformer

small components and tangled leads.
There is always the danger too in this
method of a wrong connection, With the
consequent loss of a valve or two or else
a burnt -out transformer. A further dis-
advantage also is that a spare set of corn -

Photograph of an Extensible Receiver.

type of intervalve coupling, then tuned -
transformer and tuned -anode, and mote
recently the neutrodyne method in its
many forms.

On the L.F. side there has been the
transformer, choke and resistance -capacity
methods of coupling. Also, in the quest
for selectivity, the old tight simple -tuned
aerial circuit has given ,way to the so-
called aperiodic aerial arrangement, or
the use of some sort of wave trap.

Now every "live " wireless enthusiast
feels the need of keeping abreast of all the
latest developments, and likes to try out
the various arrangements even if he does
not adopt them permanently. With the
usual type of finished receiver it is very
often a difficult matter to effect these
modifications in a neat and efficient
manner. The general procedure is either
to rebuild the receiver, with the inevitable
monetary loss of scrapped ebonite and
often the cabinet as well, or else the bench
"hook-up " method, which is unsatisfac-
tory with its untidy mass of scattered
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Every keen experimenter likes to keep abreast of the times,
and this means making constant modifications to the receiver.
By the system here described alterations may be accomplished
with the minimum of trouble, and yet the set is always complete

although-like a well-known bookcase-" never finished "
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Fig. 1.-Constructional Details of Grill Front.

ponents is necessary, or else one has to do
without a receiver part of the time.

The writer some twelve months ago
designed the receiver described in this
article as a solution of the problem of a
wireless receiver capable of (1) being re-
built for a new circuit, with a rearrange-
ment of the necessary components without
involving the expenses of new ebonite
panels or a new cabinet; (2) a receiver in
which the owrier could extend the number
of valves without scrapping the existing
let.

The American type of cabinet was

r. Batt
AtICET /5 COPRefAifryD

rtor

o.

chosen, possessing as it does the advan-
.tage that valves are hidden and protected,
while various components which do not
require further insulation (L.F. trans-
formers, the modern type of valve holders,
etc.) can he mounted direct on the wooden
baseboard, thus saving the cost of the
more expensive ebonite. Moreover, only
those components which have to be
handled during the operation -of the
receiver are mounted on the front.

The cabinet is so constructed that it is
in two halves, thus enabling further sec-
tions to he added in the middle when a

o.

larger size is required. Each section of
the baseboard is fitted with a grill front
(see Figs. i and 2), to which the various
components required on the front of the
receiver are fastened in the following
simple manner about to be described.

*At exnerZY
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Each component is mounted on a
separate piece of ebonite It in. thick, the
horizontal side of which always measures
4 in., while the vertical side measures
either 2, 4, 6 or 8 in., according to the
size of the components. The various corn -

Rear View of Extensible Receiver with Back Removed.
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ponents are arranged on the grill so that
the total vertical height is always 8 in. ;
spaces can, of course, be fill/d up with
blank pieces of ebonite or ebonised wood
as desired.

These sizes were found to be standard
sizes of the manufacturers, and when re-
ceived the panels were found to be
accurate and truly square, an obviously
important point. Each piece of ebonite is
held to the grill by means of two or four
screws and small tapped pieces of bent
brass strip (sec Fig. 4), the horizontal
fixing centres being 3% in. Thus it is a
simple matter to assemble any required
arrangement of components on the grill.
The two halves of the baseboard and the
grill are coupled together by means of
the coupling bars (Figs. r and 2) and 4
B.A. screws and nuts of suitable length.

The sides and each half hack and half
top are just plain square pieces of wood
(see Figs. 3, 5 and 6), which are fastened
to the baseboard by means of screws and
nuts which pass through battens per-
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ponents is necessary, or else one has to do
without a receiver part of the time.

The writer some twelve months ago
designed the receiver described in this
article as a solution of the problem of a
wireless receiver capable of (1) being re-
built for a new circuit, with a rearrange-
ment of the necessary components without
involving the expenses of new ebonite
panels or a new cabinet; (2) a receiver in
which the owrier could extend the number
of valves without scrapping the existing
let.
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chosen, possessing as it does the advan-
.tage that valves are hidden and protected,
while various components which do not
require further insulation (L.F. trans-
formers, the modern type of valve holders,
etc.) can he mounted direct on the wooden
baseboard, thus saving the cost of the
more expensive ebonite. Moreover, only
those components which have to be
handled during the operation -of the
receiver are mounted on the front.

The cabinet is so constructed that it is
in two halves, thus enabling further sec-
tions to he added in the middle when a
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larger size is required. Each section of
the baseboard is fitted with a grill front
(see Figs. i and 2), to which the various
components required on the front of the
receiver are fastened in the following
simple manner about to be described.
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ponents are arranged on the grill so that
the total vertical height is always 8 in. ;
spaces can, of course, be fill/d up with
blank pieces of ebonite or ebonised wood
as desired.

These sizes were found to be standard
sizes of the manufacturers, and when re-
ceived the panels were found to be
accurate and truly square, an obviously
important point. Each piece of ebonite is
held to the grill by means of two or four
screws and small tapped pieces of bent
brass strip (sec Fig. 4), the horizontal
fixing centres being 3% in. Thus it is a
simple matter to assemble any required
arrangement of components on the grill.
The two halves of the baseboard and the
grill are coupled together by means of
the coupling bars (Figs. r and 2) and 4
B.A. screws and nuts of suitable length.

The sides and each half hack and half
top are just plain square pieces of wood
(see Figs. 3, 5 and 6), which are fastened
to the baseboard by means of screws and
nuts which pass through battens per-
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manently attached to the baseboard by
wood screws.

Sides and backs are also held together
by batten corner posts, whilst the tops are
left loose to facilitate inspection, chang-
ing coils, valves, etc., but locating battens
screwed on the inside serve to hold the
top in position.

ft,zeo rretoo Xcc

Fig. 5. --Details of Sides.
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one is required. It is, of course, obvious
that these additional sections should
measure 4 in. or multiples, of 4 in. No
waste is incurred, and one can start with
a small set and extend to a multi -valve
arrangement in progressive steps.

It is not recommended that any smaller
size he first constructed than a cabinet to

O
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Fig. 5.-Plan and

The whole construction when assembled
and bolted together is perfectly rigid. To
present a neat front, small strips of the
requisite size and 34 in. thick are screwed
to the grill by small wood screws, thus
filling in the gap which otherwise would
be left between the ebonite and the case
sides. To finish off the base, pieces of
shaped moulding are screwed on (see
Fig. 7). Thus it is a simple matter to
remove the back or both hack and sides to
facilitate wiring up or make modifications.

By unscrewing the coupling bars and
fitting in suitable sections of grill, base-
board, back and top, and holding together
by further coupling bars, it is a simple
matter to extend the set when a larger

Elevation of Top.
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the dimensions giveii. The cabinet can,
of course, be made sufficiently large to
take batteries as well, and the blanks in
the grill filled in with wood. In the
writer's arrangement a terminal strip is
provided at each end, one for aerial and
earth and the other for H.T. and L.T.
battery connections; these remain per-
manently in the position shown in the
photograph.

k -c -A
E

32

111

BRASS STRIP
x 16swG

Fig. 4. --Details of Brackets for Securing
Panels.

If the batteries are enclosed in the
cabinet it will not be necessary to use this
strip, but it is advisable to retain it for
the sake of symmetry. Each component
should preferably be fitted with terminals
instead of using soldered connections, as
this facilitates alteration.

A study of the accompanying photo-
graphs and drawings should make the con-
structional points quite clear. F. W. 0. -

Marching Songs of the Great War are
to he given from Manchester on August 4.

The final defeat of the Spanish Armada
in 1588 will be commemorated by a special
programme between S and 9 p.m. on
July 25.

The discussion f of the American debt
policy, which was- to have beep broadcast,
was forbidden at the last moment by the
Postmaster -General. The reason given
was that anyone hearing only excerpts of
the debate might take offence at the.
opinions expressed.

The Radio -Toulouse station has in-
augurated for the summer a series of big
concert transmissions in which an orchestra
of some fifty-eight musicians take part.
The concerts are given in the gardens of
the Villa Schmidt, in which the trans-
mitter is installed, and take place every
Wednesday from 8.30 p.m. onwards.
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Fig. 7.-Details of Moulding for Base.
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Conducted in the "Amateur Wireless" Research and Test Department

Useful Components
AF. BULGIN AND CO., of 9 to
Cursitor Street, Chancery Lane,

London, E.C.4, are the 'manufacturers of
two components that will be found very
useful in the construction of sets. The
photograph illustrates the adjustable panel
bracket and the grid bias battery clip.

The first accessory is- designed to sup-
port a vertical panel attached to a base-
board, and is adjustable from 5% in. to
6% in. or 7% in. in height, whilst it
leaves sufficient room for terminals to be
fitted on the extreme edges of the panel.
The bracket prevents the panel from sag-
ging, due to the weight of the mounted
components.

Dimensioned to hold a standard pocket -
lamp battery, the grid bias battery clip
is intended for baseboard mounting. It
effectively clamps the battery in position
and prevents the latter from falling about
inside the receiver and damaging con-
nections.

Bulgin Panel Bracket and Battery Clip.

A Good One -valve Set
FOR those listeners who desire a good one -
valve receiver incorporating well-known
components and obtainable at a reasonable
price (or on the extended payment .sys-
tem) we can confidently recommend the
set produced by J. G. Graves,. Ltd., of
Sheffield.

With the exception of the two-way coil
holder, all the components are mounted
on.a small sloping panel measuring 6 in.
by 8,,'2 in. in a polished oak cabinet, on
the side of which the coil holder is fixed.

There are three controls, consisting of
the tuning condenser (fitted with a fric-
tion -vernier device), the filament rheostat,
and the coupling adjustmimt between
aerial and reaction coils. At the top of
the panel, aerial and earth terminals are
mounted, while the remaining battery and
phone terminals are mounted down the
right-hand edge of the panel. If desired,
all accessories can be supplied, including
batteries, phones, coils and a CoSmos
valve, type S.P.18 Green Spot. The cir-
cuit employed is straightforward.

On test we have obtained really good
results with this receiver. Using a good
outdoor aerial -earth system, we have been

Graves' One-valver.

able to receive several broadcasting
stations, including London, Birmingham,
P T T, Daventry and Radio -Paris at good
phone strength. When London was not
working we were able to receive Bourne-
mouth. These tests were made at a dis-
tance of eight miles from 2 L 0. Tuning
is very simple, and is greatly aided by the
vernier control.

Magnum Resistors
MAGNt .N1 resistors, manufactured by
Burne-Jones and Co., Ltd., of Magnum
House, 296, Borough High Street, Lon-
don, S.F. I, are intended to replace the
ordinary type of filament rheostats. The

Burne-Jones' Resistor.

number of controls on the panel of a set
may thus be considerably redirced; but at
the sane time each valve is working at
its correct filament temperature.

They permit of the use of any type of
valve by plugging in a suitable resistor,
as they are made in types suitable for most
of the British valves.

Lth

Each resistor consists of a certain amount
of resistance wire-depending on the volt-
age and current required by the filament
of the valve-wound on a small cylin-
drical bakelite former. The two ends of
the resistance wire are connected to plugs
which fit into corresponding sockets
mounted on an ebonite base. We have used
these components with every satisfaction.

Raymond S.L.F. Condenser
A VARIABLE condenser of the straight-
line -frequency type, which is extremely
well made and finished, is produced by
K. Raymond, of 27 and 2SA, Lisle Street,
Leicester Square, London, W.C.2.

As will be seen from the accompanying
photograph, the instrument has a simple
but very rigid construction employing a
minimum amount of metal. The two end-
plates consist of thick aluminium castings
electrically connected to the moving vanes
and insulated from the fixed vanes bj,

Raymond S.L.F. Condenser.

small ebonite insulators, the fixed vanes
being supported in two places.

Owing to the length of the moving plates
necessary for the S.L.F. curve, their ex-
tremities are supported by a bolt passing
through holes in the plates, which clamps
them together. Two small ebonite washers,
having a slightly larger diameter than the
metal spacing washers, serve as a stop.

A one -hole fixing device is employed,
and the moulded ebonite knob and dial
supplied is very attractive in appearance.

A sample of the condenser was first
tested for the straight -line -frequency
effect, which requires that the change in
frequency of an oscillating circuit con-
sisting of an inductance and variable.
capacity must remain constant over any.
equal portion of the condenser dial. With:
the Raymond S.L.F. condenser a "curve,".
drawn to show the change in 'frequency
with respect to the setting of the dial, was
found to be practically a straight line.
H.F. losses were exceptionally low, and
the motion of the moving plat.es has a
smooth and pleasant "feel." We can
thoroughly recommend this condenser.
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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, layouts, diagrams, etc., on separate sheets containing your

name and address. Always send stamped, addressed envelope and attach Coupon (p. 146),

Reducing Absorption Losses
Q.-/ ant now using a wooden mast, but

propose replacing it by a steel one held in position
by galvanised wire stays. Are there any special
precautions that I can take to minimise the
amount of energy that will be absorbed by mast
and :lays ?-L. C. B. (Canterbury).

A.-Provided that plenty of space is avail-
able, losses due to absorption will not be
serious if the free end of the aerial is not taken
right up to the mast -head. Let the aerial
wire finish several feet from the mast and
make up the intervening distance with rope.
The stay wires can also be cut up into short
lengths and joined, together with insulators.-
J. F. J.
Interference

Q.-I am using a crystal set and experience
no interference from an electric tramway which
passes in front of the house. I am thinking of
installing a three -valve set, but should like to
know whether I am likely to get interference
from the tramway.-H. F. (Manchester).

A.-The effect of near -by electric power
mains on wireless reception varies so widely
that it is impossible to give a direct answer
to your question. Sometimes mains which
are quite close to the set cause no noticeable
interference, while in other cases reception is
rendered almost impossible by mains which
one would think too far away to have any
effect. A lot depends upon the type of circuit
you intend using, and interference is less likely
if you do not use transformer -coupled L.F.
amplification. Much of the interference which
is picked up from power mains is due to earth
currents, and in such cases the trouble can often
be eliminated by the use of a counterpoise in-
stead of an earth connection.-J. F. J.
Use of Hydrometer

Q.-I have bought a hydrometer and should
like to know what is the lowest permissible
specific gravity of the acid when accumulator
cells are fully discharged.-K. M. (Dover).

A.-This varies with the type of cell, but
the makers' instructions should always be
followed when they are available. Generally
speaking, the specific gravity should not be
allowed to fall below r.t8.-R. W.
Trouble with Reflex Set

Q.-I am using a single -valve -and -crystal
reflex set and am troubled by the set suddenly
bursting into oscillation when I am adjusting
the catwhisker, although the reaction coil has
been adjusted first, so that the set is perfectly
stable. Can you account for this ?-K. S.
(Purley).

A.-You are not carrying out the adjust-
ments in the proper order. A sensitive spot
should be found on the surface of the crystal
before any reaction coupling is introduced.
The amount of reaction which must be applied
to bring about a state of self -oscillation depends
upon the damping of the various circuits.

with one setting of the catwhisker, the
reaction coil is adjusted until the set is on the
verge of oscillation, then an alteration of the
point of contact on the crystal will affect the
damping.of the anode circuit. This will either
increase or decrease the tendency to oscillate,
so that sometimes the set may oscillate
violently.-J. F. J.

Best Three-Valver
Q. ---Which, in your opinion, is the best three -

valve straight circuit ?-O. P. (Harts).
A.-It is quite impossible to snake a definite

OUR WEEKLY NOTE

TESTING THE H.T. BATTERY
A great deal of the trouble experienced with wire-

less receivers is directly due to the H.T. battery being
exhausted. This causes such well-known symptoms
as poor signal strength, a difficulty in obtaining a
proper reaction effect, crackling noises, poor ampli-
fication, distortion, etc.

It can be easily ascertained whether the H.T.
battery is up to strength by testing it with a voltmeter.
But as there is only one right way of carrying out the
test and many wrong ways of doing it, people often
draw erroneous conclusions from the results obtained,
condemning a perfectly good battery or retaining a
defective one.

The proper way is to test the battery with a volt-
meter having such a high resistance that the current
required to operate it is well within the amount the
battery was designed to supply. Moreover, the
battery should be tested while delivering the normal
current required by the set and only after it has been
in use for some time.

The use of a low -resistance meter results in an
excessive current being drawn from the battery,
which causes rapid polarisation, making .the volt
meter show a reading considerably below the voltage
applied to the plates of the valves ; while testing a
battery that has been out of use for some time may
result in'obtaining a high reading, although the voltage
would quickly fall after the battery had been in use
on the set a few minutes.

THE BUREAU.

statement on this point, as the best receiver
for a particular purpose might be quite un-
suitable when circumstances are different.
For general loud -speaker work from the local
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The Bangso Band has just played " Only the Two
of Us."

and moderately distant stations an H X.,
det., L.P. circuit is the most suitable pro-
vided a fairly efficient aerial system is avail-
able. This will be the ideal three-valver in

the majority of cases. For great volume
from the local station only, it would be better
to use a detector followed by two L.F: valves ;
while for,. extreme range with phones only,
two H.F. stages followed by a detector valve
are to be preferred.-J. F. J.

Grid Condenser and Leak in Transmitter
Circuits

Q.-Why is a grid condenser and leak often
used in a transmitting circuit when it is obviously
not desired to rectify anything ?-0. D.
(Durham).

A.-As you suggest, rectification is not
intended in these cases. However, by suitably
choosing the values of these components the
grid of the valve can be maintained at a
predetermined negative potential, as the
values used will obviously control the inten-
sity of the negative charge which will accu-
mulate on the grid. It is found that the
valve generates oscillations of the greatest
amplitude when the valve is being worked
near the bottom end of its characteristic
curve, and as very high H.T. voltages are
usually used in transmitters, a very large
grid -bias battery would be necessary in order
to move the operating point to this position.
Hence if the bias may be obtained without
recourse to a separate battery, so much the
better.-R. W.
Separate H.T. Tappings

Q.-I have a three -valve set comprising
H.F., det., and L.F. stages, and at present
the same H.T. voltage is applied to all the valves.
Can I easily alter the set so that an independ-
ently variable H.T. voltage may be applied
to each of the valves P-R. C. (Blackburn).

A.-This should be a matter of no great
difficulty-. 1 xamine the internal wiring -of
your set, and notice that the plate of each
valve is ultimately connected to. the present
single H.T. positive terminal. The plate of
the first valve will be connected to this
terminal through the anode tuning coil or the
primary of the H.F. transformer, depending
upon the type of coupling used between the
first two valves. The detector plate will
have in series with it the reaction coil (if one
is used) and the primary of the L.P. trans-
former, or the choke coil or resistance if
either of these couplings are used instead of
a transformer. The last plate will go to H.T.
positive through the windings of the phones
or loud -speaker. You must fit two new H.T.
positive terminals in convenient positions on
the panel, and disconnect the H.T. positive
ends of two of the plate circuits, which must
each be transferred to one of the new terminals.
The H.T. negative terminal will remain
common to all the valves. You will probably
find, upon experiment, that the detector
requires the lowest H.T. voltage, the H.F.
valve a slightly higher voltage, and the L.F.
valve a considerably higher voltage than
either of the preceding valves. "With the H.T.
voltage of the last valve variable, it will be of
great advantage to apply grid bias to this
v alve .-R . W
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LO The second and concluding article on the construction of a rotary transformer to take the place of the high- lA
tension battery. By A. H. AVERY, A.M.I.E.E. r6

4]
re]

IN the cTse of the armature the maximum
slot -space is necessary, and the highest

economical saturation point in the cross-
section of the armature teeth, and this in
Conjunction with minimum re-
luctance in the air gap, hence
the semi -enclosed form of tooth
with parallel sides. Every part
of the frame that can he made
of aluminium is built of that
metal, such as shroud, end
brackets, brush holders, covers,
etc. At the same time the sec-
tions must be kept sufficiently
substantial to 'resist working
stresses and normal service con-
ditions.

Fig. 8 is a graph of the
saturation curve of the field
magnet, with calculated values
of flux density corresponding to different
degrees of field excitation in ampere -turns.

Finally Fig. q represents the actual test
performance of the rotary transformer
with a r,000 -volt D.C. H.T. output as
regards input watts, output watts, H.T.
volts, H.T. amperes, regulation, tempera-
ture rise and efficiency.

Windings
Winding specifications for various out-

puts suited to the majority of purposes,
such as 6o volts for detector circuit, 12o to

so volts for amplifying, and 30o to
i,000 volts for transmission, are given
below. As the output capacity in watts
will be the same whatever the H.T.
voltage, the current rating in milliam-
peres will, of course, vary inversely as
the H.T. volts.

A.-6 volts L.T. to 6o volts 400 milli-
amperes H.T. output.

B.-6 volts L.T. to 15ovolts i6o milli-
amperes H.T. output.

C.-6 volts L.T. to 30o volts 83 milli-
amperes H.T. output.

D.-6 volts L.7'. to Soo volts 5o milli-
amperes H.T. output.

E.-6 volts L.T. input to i,000 volts.
25 milliamperes H.T.

Any intermediate voltages are obtain-
able within the current rating of that
particular specification by varying the
speed of the rotary by a series resistance
on the L.T. side.

Specification A.-Armature L.T.
winding to. consist of 12 double coils
each containing 3 plus 3 turns of
stranded copper wire consisting of 28
conductors of No. 36 S.W.G. double -silk
braided wire. H.T. winding to consist
of 72 former -wound coils, each contain-
ing 15 turns of No. 26 S.W.G. double -

silk -covered copper wire. Fields to consist
of two coils, each with Soo turns or No. 22
S. W.G. double -silk -covered 'copper wire,
in series with one another and in shunt

Rotary Transformer with End Cores Removed.

to the low-tension armature winding.
Specification B.-Armature L.T. wind-

ing as in "A." H.T. winding to consist
of 72 former -wound coils, each with 38
turns of No. 33 S.W.G. double -silk -covered
copper wire. Field winding as in "A."

Specification C.-Armature L.T. wind-
ing as in "A." The H.T. winding to Con-
tain 75 turns of No. 36 S.W.G. double -silk -
covered copper wire in 72 former -wound
coils. Fields as in "A."

Specification D.-Armature L.T. wind-
ing as in "A." The H.T. winding to
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consist of 72 former-woUnd coils, each con-
taining 125 turns of No. 4o S.W.G. enamel -

covered copper wire. Fields as in "A."
Specification E.-L. T. armature winding

as in "A." Fields also as in
"A." H.T. armature winding
to consist of 72 former -wound
coils, each with 25o turns of. No.
44 S.W.G. enamel -covered cop-
per wire.

Without extending these notes
to too great a length, it is only
possible to supplement the above
by a few instructions regarding
the winding processes in
general, without which failure
might result. Owing to the ex-
tremely high voltage of the last
two specifications, special care
must be taken as regards the

slot insulation. -There are, of course, two
separate sets of coils in the slots, low-ten-
sion at the bottom and high-tension at the
top, and each must be kept electrically
separate from the other.

The low-tension winding presents no
difficulty, and the only insulation neces-
sary is a slot lining of one layer of to -mil
leatheroid or good -quality presspahn.
After this winding is in place and con-
nected up, the slot is again relined with
a further two layers of 5 -mil empire silk
before any of the high-tension coils are

inserted. The winding -of the L.T. coils
is quite an easy matter; they are
"double " coils-that is, one section is
wound first and the end looped out for-
a couple of inches-then the second
section is wound over the first on the
same former without cutting the wire.
No taping of the coils is necessary for
this low voltage.

The high-tension coils require very
careful handling, not only because of
the excessively fine wire, but because
there is considerable difference of poten-
tial between the start and the finish of
any one coil, and the insulation- must
therefore he carefuly preserved. After
long experience the writer has come to
the conclusion that it is better to wind
the coils "dry "-that is, without insu-
lating varnish-provided a really good
grade of enamel covering is obtainable.
Sic sections are wound before cutting
the wire,- as the coil grouping on the
H.T. side .is sif per slot, being looped
out at five points for connection to in-
termediate commutator segments. After
winding, the coil is to he taped all
round with 5 -mil half -lapped silk tape
0 in. wide and the ends brought out.

(Concluded at foot of next page)
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Emilio Colombo, of the Hotel Victoria Orchestra

LONDON has had opportunities lately of
hearing some of the best of the pro-

vincial conductors, and on Sunday next a
programme of popular classics will be
conducted by the conductor of the BOurne-
mouth station, Captain W. A. Feather-
stone. The soloists are Gladys Naish and
Isabel Gray (solo pianoforte).

The evening programme will be by the
Wireless Orchestra, conducted by Stan-
ford Robinson. The soloist is Leonard
Goslings, the well-known tenor.

There is a decidedly holiday spirit in

4'the air on Monday. There is, it is true,
no morning concert from Daventry, but
the London station will commence with
the Holborn Restaurant Orchestra from

to 2 o'clock, followed from 3 to 5.15 by
a popular orchestral concert by the Wire-
less Orchestra. Clarkson Rose's Concert
Party will be relayed in the evening from
Westcliffe-on-Sea, followed at 9 by a light
entertainment given by Florence Oldham
and Sydney Nesbitt. The io o'clock
feature will be given by the Wireless
Military Band, assisted by Tom Kinni-
burgh (bass) and a performance of Keble
Howard's cockney sketch Benkoldy.

A unique feature is to be given on Tues-
day in the form of a programme of works
for two, three and four 'cellos. Amongst
the players are Carl Fuchs, Harry
Dugarde, Ambrose Gauntlett, with Wini-
fred Fisher as the singer. This will
be followed at q o'clock by the first
London performance of Julius Hare's
Cromwellian play, Force, Wits, and a
Woman. Two new -comers will be heard
at io p.m., S. Haywood, the champion
mouth -organist, and the Canadian enter-
tainer, Clara Salisbury -Baker.

The outstanding item of Wednesday's
programme is the speech by H.R.H. the

JULY 31, 1926

Prince of Wales, relayed from Oxford on
the occasion of the meeting of the British
Association. The remainder of the even-
ing will be a programme arranged by the
British Legion.

During Thursday evening the London
Trio will be heard.

A sing -song, relayed from the annual
camp arranged by H.R.H.` the Duke of
York at New Romney will be given on
Friday, followed by a programme of music
from the Grand Hotel, Eastbourne, by
Albert Sandler and his orchestra, assisted
by Ellis Bus -ford (soprano). Later the
London Wireless Orchestra will be heard
and also Dennis -Noble, the young baritone
of the B.N.O.C.

On Saturday night a popular pro-
gramme will be provided by the Irwell
Springs Band, with songs contributed by
George Greenwood. 'Later come the Radio
Follies Concert Party and the Savoy
Bands. Miss Lucy Pierce, a Manchester
pianist, is the player of the week, and
Handel the chosen composer.

The French Government has now de-
cided to put all broadcast telephony in
France under immediate State control. ,

"MACHINE -MADE HIGH-TENSION" (continued
from preceding page)

After assembly in the slots, the slot lin-
ing is cut off long enough to tuck in over
the top of the coils and a thin fibre or
leatheroid wedge slipped in under the
overhanging teeth to pres ent the coils
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Fig. 9. ---Graph of Test Performance
Rotary Transformer.

from flying out. After finally connecting
up to the commutator, the whole armature
is made hot and immersed in Ohmaline
insulating varnish for twelve hours, then
baked out for four hours at iSo degrees F.
This seals all the windings in place and,
besides providing good insulation, prevents

the wires from chafing or moving in
the slots. In the smaller gauges
of wire it is also advisable to re-
inforce the commutator connections

of 25. watt

with one or two strands of No 40
S.W.G. tinned copper when solder-
ing up. The short connections
between the coils and the commu-
tator riser can he further protected
by slipping them through %-min.
varnished silk sleeving to prevent
any slack from contacting with

6 other connections and to some
extent protect them.

A volume might be written on
F4

the subject of insulating and
winding small armatures with fine-

zs gauge wires, but experience and
the personal equation count more
than written instructions. A job
that seems impossibly difficult on35

/Z

33 the first attempt often assumes
quite a different aspect after profit4
ing by one or two failures.

A. H. A.

A WIRELESS FURNACE
AFURNACE which is heated by means

of wireless currents oscillating nearly
three -hundred -thousand times per second
is being used by the American Bureau of
Standards for the purpose of melting
platinum and other high melting -point
metals. A furnace operating at such a
frequency is capable of producing ex,
tremely high temperatures, at the same
time providing easy and complete control
over the heat generated. This type of in-
duction furnace, is, of course, not new, but
it is probably the first time that such high
frequencies have been used for such pur-
poses. The method of the high -frequency
induction furnace bears out the old say-
ing, "One man's meat-another man's_
poison," for it functions purely in virtue
of the eddy -current losses produced in the
metal to be melted. While the radio
engineer trys to keep his losses as low as
possible, the furnace engineer likes them
as high as possible. The metal to be
melted is placed in a fired china -clay con-
tainer, around which, together with suit-
able lagging, are turns of wire through
which the high -frequency current is led.
The metal, being in the high -frequency
field, is subjected to intense heating by

T. A.eddy -currents
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NEW COMPONENTS
LOWER PRICES

IGRANiC UNIVERSAL
RHEOSTAT

IGRANIC"E" TYPE
TRANSFORMER

I GR A N I (I1J UNITUNE
APERIODA. &MD

COUPLER

THE new Igranic Radio Accessories Catalogue is now ready. It contains
particulars of many NEW AND INTERESTING COMPONEN7S and
SUBSTANTIAL PRICE REDUCTIONS, made possible by improved manu-

facturing methods. Even if you are in no immediate need of components you will
find the new Igranic Catalogue of considerable interest and useful for reference.

Above are illustrated the new Universal Rheostat, adaptable for the control of
all types of valves ; the well-known " E " type L.F. Transformer which has been
reduced in price, and the new pattern of the Unitune Aperiodic Fixed Coupler, also

at a much lower price.
The Universal Rheostat is made in two types, " A " and

1111, 11 " B." Type " A " is adjustable to resistances of 4, 8 or 16
ohms, and Type " B " to 74, 15 or 30 ohms. The price
(as illustrated) is 4/6 for either type.

The well-known Igranic " E " Type L.F. Transformer
is still made in two ratios, 1 : 5 for the first and single stage
and 1 : 3 for second stages. The prices have been reduced
to 16/- for the 1 : 5 and 15/- for the 1 : 3 pattern.

The Igranic Unitune Aperiodic Fixed Coupler-the most
simple means of increasing the selectivity of a receiver with-
out alteration or additions-has been re -designed, and is now
only 4/6. The wavelength range is approximately 250 to
500 metres.

Send for your copy of the new Catalogue (No. D 20).

coMPANti

CIEGRIV/C
1!#11TP,

149 Queen Victoria Street, LONDON, E.C.4
Works : BEDFORD.

,aAv4AAfkAAAAAAAAAAAAAAAAAAAAAAA jake,\AAA,\AAA /\/\
Advertisers Appreciate Mention of "A.W." with Your Order
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RADIOGRA
APPROXIMATELY 2o,000 reports have

been received by the B.B.C. from Us--
teners in the,Londort area on the subject of
the alternative programme experiments.
Many of the writers indicate that only by
the adoption of the loose -coupling method
in crystal receivers were they enabled to
receive either station at will.

A remarkable feature of the Glasgow
Fair holidays has been the large number
of people who made it their business to
keep in touch with broadcasting while
sojourning by sea or in the country. Re-
ceiving sets became quite - common as
articles of luggage.

Amongst the latest broadcast competi-
tions is that known as "Empire Slogans."
The programme is in acrostic form, and
the initial letter of the names of various
composers, whose works are played, form
the clues.

Mr. J. J. Walsh, Irish Free State
Minister for Posts and Telegraphs, an-
nounces that a high -power broadcasting
station is likely to -be erected in the centre
of Ireland, and low -power stations will be
established at Cork, Galway, and prob-
ably Bundoran during the next few
months.

The Indian Broadcasting Co., Ltd.,
has been registered with a capital of
R.1,5oo,000 (about f roo,000). The com-
pany undertakes to provide wireless
stations at Calcutta and Bombay of the
same capacity as the London stations. It
is expected that the Calcutta and Bombay
stations will he ready to broadcast pro-
grammes by next winter.

With thr object of setting up a stand-
ardized pronunciation for all its an-
nouncers and news readers, the British
Broadcasting Company has appointed a

special committee to select as many words
as possible which are habitually pro-
nounced in alternative ways and to decide
upon uniform pronunciations for them.

Tetney beam station, for communication
with Australia, is nearing completion.

A French theatrical staffs' association
are demanding the imposition of the same
taxes on wireless broadcasting as are im-
posed 'in connection with theatrical per-
formances.

A tablet has been put up in Fort Rouge
United Church, Winnipeg, to commemo-
rate the broadcasting of a church service
for the first time in Canada. This first
wireless service was held on Easter Sun-
day, 1923.

Now that community singing takes place
every Thursday in the churchyard of St.
Martin -in -the -Fields, it will be relayed to
the London station from 1 to 1.20 p.m. on
those slayS..

A special national programme will be
broadcast from the 2L0 studio on Sep-
tember 27 in celebration of New Zealand'g
Dominion Day.

The Ulster Wireless Traders' AssoCia-
tion have on September i I as the
date for the opening of the second Ulster
Wireless Exhibition, which will be held
in the Ulster Hall, Belfast.

The United States Naval ObserVatory
announces that there will be a world
longitude determination by radio signals,
beginning Oct. I, 1926, and ending
Dec. r, 1926, for- the purpose of deter-
mining the differences in longitude with
great accuracy.

The Marconi Company has orders for
thirty beam stations in various parts of
the world.

From the Duke of York's Camp, New
Romney, where public -school boys and
factory lads spend their vacation together,
a sing -song will be relayed on August 6.

Mr. R. E. Jeffrey will present on Bank
Holiday, August 2, a cockney sketch en-
titled b'enkoltly, from the pen of Mr.
Keble Howard.

A dramatic episode of the days of the
cavaliers and roundheads, ,Force, Wits
and a TVoman, has been specially written

THE

INTERNATIONAL SET

COMPETITION
Elimination Competition

ENTRIES in this competition will be on
public view on Thursday, Friday and
Saturday, July 29, 30 and 31, from

10 a.m. to 5 p.m., at the offices (ground floor)
of Messrs. Cassell & Co., Ltd. (the Proprietors
of AMATEUR WI RELE S S), La Belle Sauvage,
Ludgate Hill, London, E.C.4 (250 yards west
of St. Paul's).

Competitors, readers and indeed the public
generally are given a very hearty invitation
to come to La Belle Sauvage and see the sets.

In the States, British sets will be in com-
petition wills American, French, Belgian,
Spanish, Australian and other sets at the
Radio World's Fair, Madison Square Garden,
New York, where they will In on view from
September 13 to 18 inclusive, and further,
the winning sets will be given a place of
honour at the Fifth Annual Radio Show in
Chicago.
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by Mr. Julius Hare, for production at 2L0
on August 3.

A small broadcasting station, erected by
a French wireless club at St. Etienne, has
begun tests on 220 metres (power roo
watts). The call is Radio-Forez.

By special request Verdi's opera Rigo-
letto is to be repeated by the London
studio on August 20.

The wavelength of the Rid broadcast-
ing station has been increased to 234.5
metres.

Bands are to be a special feature of the
Glasgow programmes during the holiday
months. The Scots Guards, the Glasgow
Police Band, and the Clydebank Burgh
Band are three of the leading combina-
tions to be heard shortly, while the
Kaluans Dance Band, in which the per-
formers are Glasgow University students,
and which has made a great reputation
for itself all over the country, is also
to contriliute a programme.

From July 3 until July 17, Mr. Eric
Megaw, of Belfast, on board the ss. Lord
Antrim, from Dublin to Sydney, Nova
-Scotia, was able to maintain nightly com-
munication with Mr. Frank R. Neill, of
Whitehead, Belfast. The tests will be
resumed when the steamer makes the re-
turn voyage, about August I. A wave-
length of 45 metres will be used.

_ Further relays contemplated by, the
B.B.C. include a torchlight tattoo on
August 6 by the Band of the Royal
Marines, at Deal; a programme of orches-
tral music by the Band of the 2nd Batta-
lion Queen's Own Royal West Kent
Regiment, from the Granville Gardens
Pavilion, Dover, on August 12; a sea -side
entertainment provided by the Poppies
from the Pier Pavilion, Hastings, on
July 31, and a concert broadcast by Clark-
son Rose and his company from West-
cliffe-on-Sea on August 2.

From any post office it is now possible
to telegraph to .a ship afloat in almost
any sea in the world. The rate is is. 6d.
per word.

As a result of the recent meeting of
the Union Internationale de RadioPAo-
nie at Paris, on July 2-6, tinder the new
scheme for apportioning to each country a
sufficient number of stations to meet the
requirements of the inhabitants, nine ex-
clusive wavelengths have been allotted to
Great Britain This constitutes the first
step towards dividing up this country into
areas served by possibly ten main stations
working on a power of 15-2o kilo-
watts, with five stations of the low -
power type and a super high -power
station for linking up the United
Kingdom with the Dominions and other
countries. As there are now twenty-one
broadcasting stations operating in the
British Isles, such a re -arrangement means
the dismantling of five stations or, alter-
natively, a possibility of working them on
duplicate wavelengths.



JULY 31, 1926 135

11111111111111111111111111 H111111111111111111111111

More news about
The "All -Europe"
Loud -Speaker Set

I. No. 50 Powquip Coil. 2. No. 75 Powquip Coil. 3. No. 50 Powquip Coil.
4. No. 75 Powquip Coil. 5. No. 50 Powquip Coil. 6. No. 75 Powquip Coil.

7. Manchester Transformer. 8. Orchestral Transformer.

DETAILS of this wonderful set appeared in
*" Amateur Wireless " of July 10th and 17th,
and there it is claimed that this set cannot be

made to oscillate between wavelengths of 250 and
350 metres. Normally all stations can be tuned -in
with ease and without disturbance. These wonder-
ful results are possible only when " Powquip " com-
ponents are used.
COILS (POWQUIP). These are uniquely
constructed, and form an unusual and highly efficient
means of coupling. Powquip Coils simplify tuning,
and are infinitely more selective than the usual coils.
TRANSFORMERS (POWQUIP). The
" Orchestral " and " Manchester " Transformers used
in this set are the result of many years research,
and reproduce the high and low tones of both
music and speech with absolute fidelity.

PoWOU p
COMPONENTS

If you have any difficulty in obtaining supplies of Powquip Guaran-
teed Components, write to the address below, also ask for the Coil
and " Wireless - booklets which will give you extra help and details

* If copies have been mislaid or lost both these dates can be obtained from

THE POWER EQUIPMENT COMPANY LIMITED,
KINGSBURY WORKS, THE HYDE, HENDON, N.W.9.

Telephone: Colindate 61%-6197. Telegram: Powquip, Hyde, London.
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Have you entered for the
Dubilicon Competition
yet?
If not, write to us now for
full particulars.

Cash Prize £200.

RECOSTERED

301L

TRADE MARE

CONDENSER

LI ER
CONDENSER CO (1925) LTD

ADVT. OF TICS IICHIIEED CONDENSED co. (1926) LTD., DIMON WORKS,
VICTORIA ROAD, N. ACTON, LONDON, w.3 Tel. Chiswick 2241-2-3.

y911 - mi nu - - m' dlllAll -

Please Mention "A.W." When Corresponding with Advertisers
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BROADCAST
TELEPHONY

Nord.-In the following list of transmissions
these abbreviations are observed: con. for
concert; lec. for lecture; orch. for orchestral
concert; try. for irregular; m. for metres; and

sig. for signal.

GREAT BRITAIN
The times given are according to British

Summer Time.
London (2L0), 362 10. 1-2 p.m., con. ; 3.15-

4 p.m., transmission to schools ; 3.30-5-45, COD.
(Sun.); 4.15 p.m., con. ; 5.15-5.551 children ;
6 p.m., dance music ; 7-8 p.m., time sig., news,
music, talk ; 8 -to p.m., music; 9.o, news
(Sun.); 9.30 p.m., time sig., news, talk ;
so p.m., special feature (Mon., Wed., Fri.).
Dance music on Thurs. and Sat. until mid-
night.

Aberdeen (2BD), 495 tn. Belfast (2BE), 44o
m: Birmingham (51T), 479 m. Bournemouth
(61.311), 386 m. Cardiff (5WA), 353 m. Glas-
gow (5SC), 422 m. Manchester (2ZY), 378 m.
Newcastle (5N0), 404 m. Much the same as
London times.

Bradford (2LS), 310 m. Dundee (2DE), 315
in. Edinburgh (2H), 328 m. Hull (6KH),
335 m. Leeds (2LS), 321.5 m. Liverpool (6LV),
331 in. Nottingham (5NG), 326 m. Plymouth
(513Y), 338 M. Sheffield (6FL), 306 m. Stoke-
on-Trent (6ST), 301 in. Swansea (5SX), 482 m.
Daventry (25 kw.), high -power station, 1,600 m.
Special weather report 10.30 a.m. and 10.25
p.m. (weekdays), 9.10 p.m. (Sun.); a.m.,
light music (exc. Sat. and Sun.); relays 2L0
from 4 p.m. onwards, own con. on Mon. Dance
music daily (exc. Sun. and Tues.) till midnight;
on first Friday in each month until 2 a.m.

IRISH FREE STATE.
Dublin (2RN), 397 m. Daily, 7.30 p.m.

Sundays, 8.30 p.m. until 10.3o p.m.

CONTINENT
the Times are according to the Continental
system; for example, 16.30 is 4.30 p.m., and

08.00 is 8 a.m. B.S.T.
AUSTRIA.

Vienna (Radio Wien), 582.5 m. and 531 m.
(temp.) (to kw.). 11.00, con. (almost daily);
15.30, con. ; 19.25, news, weather, time sig.;
con., lec., news; 20.00, con. ; 22.00, dance
(Wed., Sat.).

Graz, 402 M. (1 kw.). Relay from Vienna.
Also own con. (Tues., Wed., Fri.), 20.10.

BELGIUM.
Brussels, 487 In. (254 kw.). 17.00, orch.

'Tues., Thurs., Sat. only), news; 20.0o, lec.,
con., news. Relay : Antwerp, 265 m. (too w.).

Liege (Radio Club). 585 m. Con., 20.30.

CZECHO-SLOVAKIA,
Prague, 372 111. (5 kw.). Con., 20.00-23.00,

daily.
Brunn (OKB), 521 m. (2.4 kw.). 10.00,

con., news (Sun.); 59.0o, lec., con. or dance
(daily).

Kbely, 397 rn. (5oo w.).
DENMARK.

Copenhagen (Radioraadet), 347.5 m. (2 kw.).
Sundays : 10.0o, sacred service ; ,6.00, con. ;
moo dance. Weekdays : 20.00, lec., con.,
news, con. ; dance to 24.00 (Thurs., Sat.).

Ryvang, 1,150 m. (1 kw.). Sundays: o9.00,
sacred service.

Odense, 810 m. Relays Copenhagen.
Sorb, 1,150 m. (11, kw.). Relays Copen-

hagen.
FINLAND.

Helsingfors (Skyddskar), 504 M. (500 w.).
Helsingfors, 440 M. Con., ,8.00 (Tues.,

Thurs., Sat., Sun.).
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"TaIllaf0115, 368 M.
*.lyVatikyla, 561 M. (200 w.).
*Uleaborg, 233 m. (too w.).

* Relay Helsingfors.
GRAND DUCHY OF LUXEMBURG.

Radio Luxemburg (LOAA), 1,200 m. Con.:
14.00 (Sun.), 21.00 (T111.11 -S.).

FRANCE.
Eiffel Tower, 2,65o m. (5 kw.). 06.40,

weather (exc. Sun.) ; 07.15, o8.00, physical
exercises; 11.00, markets (exc. Sun. and Mon.);
11.2o, time sig., weather ; 15.00, 16.45, Stock
Ex. (exc. Sun. and Mon.); 18.00, talk, con.,
news ; 19.00 and 23.10, weather ; 21.0o, con.
(daily). Relays PTT, Paris : 07.15, o8.00
(daily).

Radio -Paris (CFR), 1,760 m. (about 3 kw.).
Sundays : 12.45, COIL, news; 16.30, Stock Ex.,
con. ; 20.15, news, con. or dance. Weekdays:
10.40, news; 12.30, con., markets, weather,
news ; 16.30, markets, con. ; 20.15, news, con.
or dance.

L'Ecole Sup. des Posies et Telegraphes
(PTT), Paris, 458 M. (Soo w.). 07.15, 08.00,
physical exercises (exctit Sun.) ; 20.30, lec.
(almost daily); 21.0o, con. (daily).

Le Petit Parisien, 333 M. (1 kw.). 21.15,
con. (Tues., Thurs., Sat., Sun.).

Radio L.L. (Paris), 35o rn. (250 w.). Con.
(Mon., Wed.; Thurs.), 20.30.

Radio -Toulouse, 431 m. (2 kw.). 12.30, con.,
time sig. (daily) ; 17.30, news (exc. Sun.);
20.45, con. ; 21.25, dance (daily).

Radio -Lyon, 280 M. (2 kw.). 20.20, con.
(daily). Temporarily closed.

Strassburg, 205 M. (100 w.). 21.15, con.
(Tues., Thurs.).

Radio Agen, 318 M. (250 w.). 12.40, weather,
Stock Ex. ; 20.0o, weather, Stock Ex. ; 20.3o,
con. (Tues., Fri.).

*Lyon4a.Dotta., 480 m. Own con., 20.00
(Mon., Wed., Sat.).

*Marseilles, 35t m. (5oo w.).
*Toulouse, 28o In. (2 kw.).
*Bordeaux, 411 m.

* Relays of PTT Paris.
Montpellier, 220 In. (1 kw.). 20.45 (week-

days only).
Angers (Radio Anjou), 300 m. (5oo w.).

Daily : 20.3o, news, lee., con.
Bordeaux (Radio Sud-Ouest), 330 m. Con.,

21.00 (Mon., Fri.).
Mont de Marsan, 390 In. (300 w.). Con.

(weekdays only), 20.30.
Algiers (N. Afr.) (PTT), 310 m. (too w.).

22.00, con. (Mon., Thurs.).
Ste. Etienne (Radio Forez) ; 220 m. (too w.).

Testing.
GERMANY.

Berlin, on both 504 and 571 m. (4 kw.).
06.30, con. Phys. Exer. (Sun.); o9.00, sacred
con. (Sun.); i.00, con. and tests; 12.55, time
sig., news, weather ;. 15.00, educ. hour (Sun.),
markets, time sig. ; 17.30, orch. ; 20.30, con.,
weather, news, time sig., dance music until
24.00 (Sat., Sun., Thurs.). Relayed on 1,300
m. by Konigswusterhausen (1,300 m.) and
Stettin (241 m.).

Konigswusterhausen (LP), 1,300 m. (8 kw.).
11.30-12.50, con. (Sun.) ; 15.00, lec. (daily);
20.30, relay of Berlin (Vox Haus) con. (daily).
2,525 m. (5 kw.), Wolff's Buro Press Service :
06.45-20.10. 2,88o m., Telegraphell UniOn :
08.30-19.45, news. 4,00o m. (to kw.),
07.00-21.00, news.

Breslau, 418 M. (3 12.00, con. (daily),
Divine service (Sun.); 12.55, time sig. (Sun.),
Weather, Stock Ex., news ; 16.0o, children
(Sun.); 17.00, con. ; 19.00, lec. ; 20.30, con.,
weather, time sig., news, dance (relays Berlin).
Relay : Gleiwitz, 251 m.

Frankfort -on -Main, 470 m. (3 kw.). 08.0o,
sacred con. (Sun.); 11.55, time sig., news;
12.55, Nauen time sig. ; 16.0o, con. (Sun.);
16.3o, con. ; 18.00, markets, lec. ; 20.00, lee,
con., weather. Dance : relays Berlin. Relay:
Cassel, 273.5 M.

Hamburg, 392 in. (3 kw.). Relayed by
Bremen (279 m.), Hanover (297 m.), Kiel (230
m.). Sundays : 07.25, time sig., weather, news,
lec. ; 09.15, sacred con. ; 13.15, con.; 18.00,
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con. ; 19.15, sports, weather, con. or opera,
dance. Weekdays : 05.45, time sig., weather ;
07.0o and 07.30, news, weather ; 12.55, Nauen
time sig., news; 14.00, weather, con. ; 16.15
con ; 18.00, relays Berlin ; 19.00, lec. ; 19.55,
weather and con. ; 22.0o, dance (Sun., Thurs.,
Sat.).

Konigsberg, 463 In. (1 kw.). 09.0o, sacred
con. (Sun.); 12.55, time sig., weather, news;
16.30, con. ; 17.00, con. (Sun.); 19.30, lee. ;
moo, con. or opera, weather, news, dance
(irr.).

Leipzig, 452 In. (3 kw.). Relayed by
Dresden (294 m.). 08.30, sacred con. (Sun.);
moo, educ. hour (Sun.); 12.00, con. (daily);
12.55, Nauen time sig., news; 16.30, con.,
children ,(Wed.) ; 20.15, con. or opera, weather,
news, cabaret or dance (not daily).

Munich, 485 m. (3 kw.) and 204 in. (1 5i
kw.). Relayed by Nuremberg (340 m.). 11.3o,
lec., con. (Sun.); 14.00, time sig., news,
weather ; 16.00, orch. (Sun.) ; 16.3o, con.
(weekdays) ; 18.30, con. (weekdays) ; 19.15, lec.;
19.30, con. (Sun.).

Muenster, 410 m. (1 kw.). Relayed by Elber-
feld (259 m.), Dortmund (283 m.). 11.45, radio
talk, Divine service ; 12.00, news (Sun.) ; 12.30,
news (weekdays) ; 12.55, Nauen time sig.;
15.30, news, time sig. ; ,6.00, con. ; 17.00,
children (Sat.); 19.40, news, weather, time
sig., loc., con.

Norddeich (KAV), 1,80o M. 24.0o and 04.0o,
weather and news.

Stuttgart, 446 111. (1% kw.). 11.30, con.
.(Sun.); 16.30, con. (weekdays); 17.0o, con.
(Sun.); 18.30, time sig., news, lec. con.
(daily); 21.15, time sig., late con. or cabaret.

HOLLAND.
Amsterdam (PCFF), 2,125 In. (t 1:w.).

Daily : 06.35-15.30 (exc. Mon. and Sat., when
12.30-13.30), news, Stock Ex.

Hilversum (HDO), i,o6o m. (5 kw.). 09.0o
sacred service (Sun.) ; 19.10, con. ; 21.00, news,
con.

HUNGARY.
Buda-Pesth (Csepel), 560 m. (2 kw.). 09.30,

news; 12.00 and 15.00, weather, ne\%s; 17.00.
dance music; 20.0o, con. or opera ; dance
nightly.

Kosice, 2,020 m. (21a kw.). 19.00, COIL

ICELAND.
Reykjavik, 327 in. (700 w.). Con., 20.30.

ITALY.
Rome (IRO), 425 m. (3 1:w.). 10.30, sacred

coil. ; 13.15, official communique; 17.00, chil-
dren ; 17.30, relay of orch. from Hotel di
Russia; 17.55, news, Stock Ex., jazz band;
20.30, news, weather, con. ; 22.15, late news.

Milan, 320 m. (2 kw.). 20.00-23.00, con.,
jazz band.

JUGO-SLAVIA.
Belgrade (Rakovitza) (HFF), i,65o m.

(2 kW.). 17.00, news (daily), con. (Tues.,
Thurs., Sat.).

Agram (Zagreb), 35o In. (500 w.).
LETTLAND.

Riga, 475 In. (2 kw.). Con. daily, 21.00-
22.00.

(1.NOkltvAl.
Oslo, 382 m. l'1.00, Divine service

(Sun.), Stock Ex. (weekdays) ; 19.15, news,
time, lee., con. ; 22.0o, time, weather, news,
dance relayed from Hotel Bristol, Oslo (22.30-
24.00, Sun., Wed., Sat.).

Bergen, 357 M. (1% kW.). 19.30, news, COIL
etc.

*Riukan, 445 m. (50 w.).
1Porsgrund, 405 M. (100 w.).

* Relays Oslo.
POLAND.

Warsaw, 480 m. (6 kw.). Daily : con.,
11.00-13.0o; 15.00-23.00, daily.

RUSSIA.
Moscow (RDW), 1,450 m. (is kw.). Week.

-

days : 12.30 and 17.55, news and con. ; 23.0o,
chimes from Kremlin.

(Popoff Station), lobo m. (2 kw.). 10.00,
11.0o, lee. ; 13.0o, 19.00, con. (Tues., Thurs.,
Fri.).

Radio Peredacha, 410 m. (6 kw.).
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Trades Union Council Station, 45o m.
(2 kw.). 18.00, con. (Mon., Wed.).

Leningrad, 940 m. (2 kw.). Weekdays:
76.o°.

Nijni Novgorod, 86o m. (1.2 kw.). 17.00
(Tues., Fri., Sun.), con. -

Astrakhan, 65o m. (I kw.).
Kieff, 780 m. (1 kw.). 18.00, con. (daily).

SPAIN.
Madrid (EAJ6), 392 m. (134 kw.). Daily :

CO n.
 Madrid (EAJ7), 373 m. (414 kw.). Con.

daily.
Madrid (EAJ4), 34o m. (3 kw.). 16.00, con.
The Madrid stations are again working to

a rota, varying time of transmissions daily.
Barcelona (EAJ1), 325 in. (1 kw.). 17.00-

21.00, news, lec., con. (Sun.); 18.00-23.00
(daily).

Barcelona (Radio Catalana) (EAJI3), 462 m.
(1 kw.). 19.00-23.00, con., weather, news.

Bilbao (EAJ9), 415 ID, (1 kw.). 19.0o, news,
weather, con. Close down 22.0o.

Bilbao (Radio Vizcaya) (EAJI1), 418 m.
(2 kw.). 22.00-24.00, con. (daily).

Cadiz (EAJ3), 357 M. (55o w.). 19.00-21.00,
con., news. Tests daily (exc. Sun.), oi.00.

Cartagena (EAJ15), 335 m. (1 kw.). 20.3o-
22.00, con. (daily).

Seville (EAJ5), 357 m. (I% kw.). 21.00, con.,
news, weather. Close down 23.00.

Seville (EAJ17), 300 m, 19.00-22mo, con.
(daily).

San Sebastian (EAJ8), 343 m. (too w.).
17.00-19.00, 21.00-23.00 (daily).

Salamanca (EAJ22), 355. m. (t kw.). 17.00
and 21.0o, con. (daily). Closes down 23.00.

Saragossa, about 325 m. Testing.

SWEDEN.
Stockholm (SASA), 43o m. (1% kw.). 11.00,

sacred service (Sun.); 12.30, weather; 14.00,
con. (Sun.); 17.00, children (Sun.); 18.00,
sacred service; 19.00, lec. ; 21.15, news, con.,
weather_ Dance (Sat., Sun.), 21.45.

Relays.-Boden (SASE), 1,200 m. ; Eskil-
stuna, 25o m. ; Falun (SMZK), 370 m.; Gothen-
burg (SASS), 288 m. ; Gefle, 208 m. ; Joenkoep-
ing (SMZD), 199 m. ; Kalmar, 253 m. ; Karls-
borg (SAJ), 1,350 m. ; Karlscrona (SNISNI), 196
m. ; Kristinehamm (SMTY), 292 m. ; Karlstadt
(SMXG), 221 m.; Linkoeping, 467 m. ; Malmo
(SASC), 270 m. ; Norrkoeping (SMVV), 26o m.;
Orebro, 237 m. ; Ostersuwl, 720 m. ; Siiffle
(SNITS), 245 m. ; Sundsvall (SASD), 55o m. ,
Trollhattan (SMXQ), 322 m.; 4Jrnea, 215 m. ;
Varborg, 385 m.

SWITZERLAND.
Lausanne (HR2), 85o m. (1% kw.) (temp.).

20.00, lee., con. (daily).
Zurich (Hongg), 515 m. (temp.) (5oo w.).

moo, con. (Sun.); 12.00, weather ; 12.55,
Nauen time sig., weather, news, Stock Ex.;
13.30, -piano solo ; 17.00,- con. (exc. Sun.);
18.15, children, women; 19.00, news, weather;
20.15, lee., con., dance (Fri.).

Geneva (HBO, 760 m. (2 kw.). 20.15, con.
(daily).

Berne, 435 m. (2 kw.). 10.30, organ music
(exc. Sat.) ; 16.0o, 20.3o, con.

Basle. t,000 m. (1%,k.w.), con, daily, 20.3o.

H.R.P. H,T. Battery Cells.-Particulars
of component parts for building wet high-
tension batteries made by the H.R.P. Co.,
of 46, St. Mary's Road, Leyton, E. to, were
given in No. 214, and these were styled
H.P.R. Battery Cells. The correct desig-
nation, is H.R.P. Cells, the R and P hav-
ing been inadvertently transposed.

A speech by the Prince of Wales at
the annual meeting of the British Asso-
ciation at Oxford on Wednesday, August
4, will be broadcast.

The Albertans, a new dance band from
a Glasgow palais de dance, is broadcasting
from the Glasgow studio.
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A TRANSMISSION
RECORD COMPETITION

IN connection with the Radio World's
Fair of New York, a cup is to be given

to the amateur who transmits and receives
a key message in the shortest space of
time, using lowest power and achieving
greatest distance. His record must be
complete, and an acknowledgment in the
form of a QSL card will be required. The
competition is now, in progress, and con-
cludes,at midnight- on August 15, 1926.

The key message to be sent is as
follows :

"The amateurs of America, in co-opera-
tion with the Radio World's Fair in New
York, send cordial greetings. This is a
test message and I am entered in a con-
test covering its reception. Will you
kindly QSL to U 2 E V as well as to
myself."

U 2 E V is Mr. J. B. Kilpatrick, official
traffic officer for the test, representing the
Executive Radio Council and the Radio
World's Fair. His transmitting station,
2 E V, is located at 206, West Sixty-ninth
Street, New York City, U.S.A.

" The Practical Wireless Data Book."-
So many relevant facts and so much data
are now associated with wireless science
that it is essential for anyone who takes
more than a passing interest in the subject
to have these in an easily accessible form.
With the object of supplying this need the
"Practical Wireless Data Book" has been
compiled which may be briefly described
as containing aU the material facts of
wireless and providing a handy reference
book for any problem that is likely to crop
up. The price of the handbook is 2S. 6d.

Just Four Amongst Many
Features for the Home -

Constructor in the
AUGUST

"Wireless Magazine"
The Compactophone Five.

An entirely self-contained Portable Set for
holiday use.

The Super One.
Structograph plate to facilitate construction
given free.

The Easy -to -Tune Two.
An ideal family set, efficient yet simple to
operate.

Frame Aerials for ' Holiday
Wireless.

How to make four special frame aerie's-
two fixed and two folding.

Get Your Copy NOW,ls.

entateue Wireless

LOW LOSS SQUARE LAW.
This variable
Condenser is
simply , mar-
venous value.
It cannot be
equalled in

In Stock all NEWEST
MAKES of VALVES.
I Stock Everything You Require
-Space Limited - Make Out
Your Lists and I Will quote
you Lowest Inclusive

Price or quality. Prices
.0005 -

Post 64. set. .0003 -
4 / 1 1
4 /9 RECOGNISED WEST END

VERNIER 1/- each extra. DISTRIBUTOR

SPECIAL DISTRIBUTOR of the naapufactures of Edison
Bell, Jackson's (JB) Polar,

of ORMOND PRODUCTS
SQUARE LAW LOW -LOSS,
.0005, 9/6; .0003, 8/6 (1/8
each less no vernier). Flt10..

Igranic, Peerless, Eureka,
Magnum, Burndept, Lotus,
Dubilier, Marconi, Dorwood,
Sterling, Success, B.T.H., MO-

TION GEARED, .0003, 15/-;
.0003, 14/6; .00025, 13/8.
STRAIGHT LINE FRE-
1/ UENCY FRICTION

Michael, Lissen, Utility R.I.,
Bowyer -Lowe, Formo, Brunet,
Ormond, Newey, P and 111,

and everything that is worth
GEARED, 0005. 20/- ; .00035, stocking.
19/8. FILAMENT RHEO

Dual Variable Conden-STATS DUAL, 2/6 ; 6 ohms
or 30 ohms, 2/-. POENTI-

SHROUDED,sers400 ohms, 2/8,
latest model,

17/6,

for Elstree Six.
.0005 Square Law 12/ 1 1

Straight Line
, Frequency

16/ 1 1
' yicitifikr

....-....,
(Both with Knob and Dial)
ALL PARTS SOLD.

WONDERFUL VALUEIN STRAIGHT LINE
FREQUENCY BARGAIN DEPT.

Huge ndow-qudantitiesCONDENSERS soiled an goods which have
NEW MODEL READY

...

been taken in exchange for
sale at ridiculous prices. 13ar-
''0005 8/ 1 1 gains not sent by post.

0003 8/3
CALLERS' COLUMN.

(SEND FOR POST LIST.)
ACCUMULATORS. - -
v. 40, 7/11 ; '2 v. 60, 9/6
2 v. 80, 12/6 ; 2 v. 100, 14/6
4 v. 40, 13/11; 4 v. 60, 17/11
4 v. 80, 23/6 ; 6 v. 60, 26/6

6 v. 80, S5/6.
ALSO another good make,

. 1/6 extra on each.
With knob and dial. Post Switch Spade Terminals for

6d. set. H.T., L.T., etc., 1/6 pr. Spade
This true Straight Line Fre-
quency Condenser will amaz-
ingly improve the selectivity

tags, 6 a ld. Spade screws,
I for lid. Red or Black,
3d. pr. Ins. staples, 5 a Id.

of any set. Sturdily built. Ormond screws and nnts, '2

Electrically and mechanically a 14. Switch arms and studs,
right-meeting all requirements 1/-. Nickel, 1/4. Wander
of low loss design. Mount Plugs, 2d., 3d., 4d. pr. Plug
this real Straight Line Fre- and socket, red and black,
quency Condenser in your set 3d. Tuba Flex, red and black,
N 0 W. and experience the 12 yds., 1/8. Miniature silk,
toy of quick, certain tuning. 5 yds., 6d, Ins. hooks or egg
TAKES ANY SLOW MOTION insulators, 2 for ltd. Aerial
DIAL. Supreme Meetly', r wire, 7/22, 100 ft.. 1/11. Extra

heavy weight. 2/3. Stranded
 LETS FOR THE MILLION aerial, 100 feet (49 strands),

1/8. .

(LT. BATTERIES, 60 v. 5/111
'* I 4: 100 v. 11/6 ; " Addeo " 60 v.
0 a ,

'
6/11; 100 v. 12/11. " B.B.C."
GO v. 8/11 ; 100 v. 11/9. 4.5

W - ' - ''-'-' Flash Lamp Batteries, 6d. line,
6 for 2/9. " A B," 3 for 1/-;
4 for 1/3. Various, per dozen,

Sets complete with following 3/0, 3/11. D.0.0.
wireaccessories-

t lb., reel 20 g., 9d,,
Long distance 2 -valve L.P. and
Detector Receiver in hand-

per
g 10d28 .; 24 g., lid. ; 26 a.,''1/- ; g., 1/1. Tinned

some 'polished cabinet; in- copper, 1/16 sq. Bus bar.
eludes set as shown, 1 power, 12 rr. 2d. Empire tape, 22
1.06 D.E. valves, toning coils, yds., 6d. Bard, Tubes, Copper,
H.T. 60v., L.T. 3, Aerial good value, 1/11. Climax,
Equipment, H.T. and L.T. 2,., 5/- se, a 5 Coils (Dicken-
Leads, 2 pairs of 1,000 ohms Z, Patent) air; spaced,
phones, or LOUD SPEAK ER 58/73/,88, 1/2 :,,,. '
(Marconi Tax Psid)E4i- 1 OG. EVEREADY 66 v. 12/9 ; 108
Also new circuit specially adapted v. 21/-. L.T. 3 for D.E.

for use with indoor aerials. Valves, 7/6.
Specification as SIEMENS JCT. 60 v. 12/6;

above- ''' ' Hellessen's 60 v. 14/6.
Carriaze and Packing. 5/- set. Various, 1.5. D.E. Batteries,

HEADPHONES 1/6 to 2/6.
GRID EMS (tapped 11 volts),

See name in full on outside EBONITE.--"
v.

Grade A," cut
cases, new lightweights while you wait, 3/16 at half-
11/6. Extra quality do., 13/8 penny per sq. inch. I in.

 DEL NESPER, snap-
.three farthings. Scrap ebonite.proachable value, adlustarde on sale.

wonderful tone, 12/11. . RADIO MICRO. n6 Specil
Do. TELEFUNKEN (20/- model) 6/11 ; Power, 8/11.

volt',

limited number at 14/11 gm, Varus, .06 valves,
adjustable, genuine, , 4/11, 5/11 Power valves D. Pl,.
" BRUNET," stood . the test 7/11. 1 valve L.F. Am-
of year+, ne, d no boosting, plifier in polished box, beau-
11/9, 12/11, 14/6, 3 models. Wally made, 16/11. 2 valve

. ERICSSON EV CON- do 31/11. Handsome crystal
TINENTAL,. still us good as
ever, exquIsite tone, sample
Pair, 7/11. ALL 4,000 OHMS.

,
set's, variometer tuning, 10/11,
12/11. ,,{,

ITEMS OFINTEREST.-Igranie.
EssAlico

-MadeMounted
Cqlls.

under Burndept Li-
Pate't '0503,18/0' Igra'ic-P- ceuce, Patent No. 168249. No.
cent .0003, 14/6 (new S.L.P. vari- 25 35, 50, each 2/- ; 75, 2/6 ;
able). Amplifies Frame Aerials,
70/-.

'-10u, IV- ; 150, 3/- ; 200, 250,
300, each 4/-.

FINE BRITISH VALVES I MOUNTED AIR -SPACED. ---25,
Prim h High Prices ! ! 1/2 ; 35, 1/4; 50, 1/8 ; 75, 1/11 ;

Inratone,3 volt .05 6/11. Ditto 100, 2/-; 100, 2/6; 200, 240 ;

Power 2 volt 0.2 8/11. Ditto .06, 250, 3/-; 300, 3/3; 400, 3/6.
3-4 volts Sill, Wonderful tone PLACE OF PAYMENT
and results. ,LONDON, W.C.2.

K. RAYMOND
27 & 28a, LISLE ST.,
Hours 9-8 Leicester Sq., W.C.2.
Sat. 9-9 Back of Daly s Theatre,sun. 1 1-1 Nearest Tube, Leicester Square.
OPEN Bank Holiday, 11-1. 'Phone : Gerrard 4637.
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Loud -speaker Tone
IR,-Most discerning listeners will
probably have realised the usefulness

of varying the capacity of the fixed con-
denser across the L.S. or phone terminals.
Personally, I use a separate choke filter,
the L.S. terminals of which are fitted with
two Klutch clips. I have fixed condensers
from .003 to .01. Soldered to the tags
are z -in. lengths of No. 14 copper wire,
spaced so as to engage the Klutch clips.
I change the condensers in accordance
with the instrument being played or the
voice. --\V. B. (Batley).

Wireless as Weather Prophet
SIR,-In a recent issue of "A.W."

Thermion had a note on atmospherics.
1 wonder if he has discovered what -a
good weather prophet his receiver can be ?
Having made mental notes on this sub-
ject since I became a radio amateur some
three years ago, I have noticed how the
quality of the weather may be foretold by
the presence and'type of this phenomena.
By this I do not mean that the amount
of rain or wind can be gauged, but that
a general idea of "settledness " can be
arrived at.

It is most noticeable that in fine settled
weather the static is practically absent.
An occasional fizz is all that is heard and
a background of silence obtains. 'Distant
stations such as are usually difficult to
time in during the summer are picked up
with comparative ease. I was very sur-
prised to get hold of 5 I T in the after-
noon recently, as this station is always
elusive, even in the winter, in this district.
When the weather becomes wet and un-
settled the crackles and fizzes are much in
evidence. The presence of lightning is
easily detected even though it is several
miles away. In winter the conditions are
somewhat different, and a bright frosty
night will often be rather noisy and the
rainy periods silent.

It would be interesting to know if other
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readers have noticed the same effects.-
R. Y. (Saltburn).

Transmission Power
SIR, -1 notice in- No. 214 that a corre-

spondent claims a miles -per -watt record.
May I point out that such terms are very
misleading. While every credit is due to
2 C S for his low -power achievement,
nobody would suggest that if his power
had been increased to i watt that.,com-
munication over a distance of 20,00o miles
was possible.

He asks if anybody has set up a bigger
miles -per -watt record, and here I may say
that his figure has been many times sur-
passed. Using an American UVzorA, I
myself have successfully, signalled over a
distance of zoo miles, The input was pro-
vided by. one flashlamp battery of 4% volts
and I was unable to measure the plate
current.

Assuming that the impedance of the
valve is 8,000 ohms, my miles -per -watt
record works out at the tremendous figure
of 500,00o miles per watt. Such a figure
is, of course, ridiculous, and it is high
time that some other standard of efficiency
be instituted. I suggest that the formula
be miles per (wattz). Such would be a
more suitable standard.

May I also point' out that I recently
communicated over a distance of forty
miles without anyH.T. The secret is the
use of a Marconi FE3 four -electrode valve.

Anbther fact often overlooked is the dis-
similarity of receivers. It is evident that
weak signals from fractional power input
might be detected by a super -heterodyne
and he inaudible on the conventional
O -V-2.

I shall be pleased to hear from 2 C S
regarding low -power tests if he cares to
write to me. -2 A A R (Liverpool).

Purity of Reproduction and Volume
SIR,-\Vith reference to the recent corre-

spondence on the question of purity of
reproduction, I should like to make a few
remarks, since I have had some experience
of the following types of sets : (a) Crystal
-two -valve amplifier, transformer and re-
sistance capacity coupled; (b) valve detec-
tor and two L.F., transformer first and
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resistance second, and also these stages
reversed in the same set; (c) Prince two -
valve circuit, trigger amplification. As
cases a and c refer to two valves, in the
comparisons to be made, one L.F. stage
only in case b will be considered.

The reproduction given by a is, of
course, excellent and the volume is rather
greater than b when no reaction is used
with the transformer coupling, and is
about equal to b when reaction is used
with the resistance coupling. Now prac-
tically full reaction in b with resistance
coupling gives hardly any appreciable dis-
tortion, whereas it does with the trans-
former coupling. The volume with the
former is about 75 per cent. of the latter.
In this set the transformer was used in
the first stage for some months before it
was changed to resistance coupling, and
the latter undoubtedly gives appreciably
purer reproduction. It is difficult to detect
any difference in purity between a and b,
the latter being used, of course, with
resistance coupling.

We now come to consider c. I decided
to try this circuit when reading the recent
article in "A.W." The set was constructed
during the following week -end, and duly
voiced its opinion when connected up.
It "crowed " to some effect over the
crystal two -valve amplifier. Its purity
leaves nothing to be desired, its volume
being greater than (a) and at least
equal to b using the transformer coupling
with full reaction. The sooner more is
heard about the Prince circuit for general
reception the sooner will people be satis-
fied. -J. C. S. (Sheffield).

"An All -Europe Loud -speaker Set."-
Readers who are ,building, or contemplate
building, the All -Europe Loud -speaker Set
which was described in Nos. 213 and 214
will be interested in two booklets dealing
with the special inductance coils used in
this receiver and issued by the makers of
the coils, the Power Equipment Co., Ltd.,
Kingsbury Works, The Hyde, Hendon,
N.W.o. The booklets contain a fund of
information on wireless generally, and as
they may be had free upon mention of
AMATEUR WIRELESS, should be in the hands
of all enthusiasts.

Ask your
Dealer
for the

FORMER
THE FORMER OF THE FUTURE
Low Loss. Size 3 in. diameter to outside of wings.
Made from the famous BECOL EBONITE. Specially
designed for low loss. Large air space between wings.

From all dealers. Easy winding. Thoroughly dependable and e-,/
M 6 in. lengths. 3/- British made. 41-,

THE BRITISH EBONITE CO., Ltd., Hanwell, London, W.7
Rods, Tubes, Sheets, Panels, Mouldings, etc.

0 IPVM.111,,1,,~1,0,1041,4,814,1,AXV, ,11y,MOSOVA141. V

1

.1 1
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Wireless is attracting all men. The
field in great numbers, and he
He will require Materials, Parts, Toots.
sell surplus material.

"Amateur
isi out to cater for this class of reader,
knowledge and bargains. To meet
F.xchange columns, which he is sure
word, 4s. minimum, prepaid. Latest

Address: The Advertisement Manager,
La Belle Sauvage, Ludgate

Amateur is entering the
wants to know all about it.

He will also want to

Wireless"
who will be eager for

him, use the sale and
to search. Rate 4d. per

date Thursday mornings.

"Amateur Wireless,"
Hill, London, E.C.4.
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T. W. THOMPSON & CO.
Government Surplus Depot, 39-43, LONDON ST., GREENWICH, S.E.I0. GREENWICH 1259

SURPLUS CLEARANCE
AT RIDICULOUS PRICES

COPPER EARTH MATS, 19 ft. x 2 ft. With the use of one
of these mats the signals have proved to be 50% better.
Try one. Cost £3. Price to clear, 8/- each. Carriage 2/-.
BROWN'S MICROPHONE AMPLIFIERS. High Resistance.
To clear, 30/- each. Post 1/6.
HIGHLY SENSITIVE MICROPHONE BUTTONS, designed
for amplifying without valves with very fine results. List
price, 8/6. Our clearance price, 1/- each. Post 2d.
Hundreds of other useful experiments can be made with these.
POLAR-BLOK Holderstats mounted on ebonite panel. 1/ -
each. Post 3d.
POLAR-BLOK 4 -WAY Terminal panels, Ebonite, panel
with 4 nickel -plated Terminals, high grade. List 3/-. Price
to clear, 9d. each. New boxed.
POLAR-BLOK EBONITE Valve Holders mounted on Ebonite
panel. 7d. ea?h. Post 2d. Brand new boxed.
POLAR-BLOK. Precision Variable Condensers, dead
accurate, .0005 and .0003. List price 12/6. Price to clear,
4/- each. Post 6d. All new in original boxes.
FULLER BLOCK ACCUMULATORS. Brand new 2 volt
120 amp, 14/- each. Post 1/6. 4 volt 120 amp, 27/-.
Carriage 2/6. 6 volt 120 amp, 40/-. Carriage 2/6. All
guaranteed.

BARGAIN CLEARANCE.
SPARK TRANSMITTING SETS, containing 1 in. Sterling
Spark Coil with Ebonite panels. Aluminium spark gap.
Box Condenser containing 10 .025 mica dielectric conden-
sers, and numerous other fittings. Cost £8. Price, to clear,
5/6 each. Post 1/6.
HEAVY MORSE TRANSMITTING KEYS, 1/-, 1/6, 2/ -,
3/- and 4/-, according to size. Post 6d.
Great Clearance of Unfinished CRYSTAL DET. 1 -VALVE
L.F. AMPLIFIER SETS, made by one of the recognised
leading wireless manufacturing companies. Each Set con-
tains Engraved Ebonite Panel, Spade Var. Con. Vernier,
T.C.C. Con., two high-grade Chokes, Crystal Detector, Valve
Holder, Terminals, Long and Short -Wave Switch, etc.
Mounted in black leather -covered case. All parts mentioned
are brand new, and are all fixed and partly wired. List price,
50/-. Our price, to clear, 8/-. Post 1/-. Parts alone are
worth double.

OUR SPECIAL BARGAIN
STERLING MAGNAVOX LOUD SPEAKERS, 25 in. high,
1 5 -in. flare. Are all brand new and in original cases. The
retail price of these Speakers was £10 10s. each. Our great
Clearance Price, 37/6. Carriage paid. Recognised by
Radio experts as the finest Radio loud speaker.
SECOND-HAND MAGNAVOX SPEAKERS, all in good
working order. Horns slightly dented, 20/- each. Carriage
2/6.
BRAZING BLOW LAMPS, 15/- each. Small Blow Lamps,
4/- each. Post 1/6.
T.C.C. .5 M.F. FIXED CONDENSERS. Brand new. These
can be connected into 1-1.5, or 2 M.F., etc.' Clearance
price, 1/- each. We have found these by test to give the
finest results on smoothing circuits off A.C. Mains.
WATCH MECHANISMS. Ingersoll ex -naval, used in con-
junction with Western Relays. All brand new, and working.
To clear, 1/6. Post free.
MOTORS 100 VOLTS. 1-11-th and ith H.P. High grade
makers, solid built carbon brushes. 10/- each.

GENERAL ELECTRIC MOTORS. 4: and 3 H.P. Carbon
brushes. 35/- each.
G.P.O. SOLID BACK MICROPHONES. 10/- each.
WESTERN ELECTRIC AND SIEMENS 4,000 ohms R.A.F.
Headphones. All brand new in boxes. Price 7/6. Post 6d.
Cost 25/-.
AERIAL PANELS. These contain high-grade aerial Amp -
meter Condenser. Quick break rotary on -and -off Switch,
4 -pin Plug, with four 6 -ft. lengths of coloured H.T. Flex,
mounted as Panel. Cost approx. 40/-. Price to clear,
6/6 each. Post 9'd.
MARCONI HAND -DRIVEN H.T. D.C. GENERATORS, 600
volt, 30 milliamps. Beautiful instrument. Cost £30. Price,
to clear, 50/-. Passenger train 3/-.
B.T.H. and MACKIE H.T. DIRECT CURRENT GENERA-
TORS. Input 8-12 volts, output 600-1,000 volts, 100
milliamps. Complete with High -voltage Mica Smoothing
Condensers. Cost £50. Our price, to clear, new condition,
£5. Carriage 5/-.
CHOKE COILS for Smoothing, 1,000, 500, 200, and 30
ohms, 9d. each. Post 3d. each. High and Low Note Fuller -
phone Buzzers, 2/6 each. Post 4d. D.111 Microphones,
2/- each. Post 3d.
LEAD-IN WIRE, ex -naval, 12 yds., 1/6. Post 4d.
DEWAR SWITCHES. D.P.D.T., 1/9 each. D.P.S.T., 1/6.
Post 3d. each. H.T. and L.T. FLEX, 1/6 doz. yds. Post, 4d.
USEFUL SCRAP. 5 Ton of useful scrap wireless material
consisting of odd Chokes, Wire, Ebonite panels, Terminals
and Screws, odd Receivers, damaged Sets, etc., to be cleared.
9 16., 6/6. Post 1/-.
HEAVY WASP COLOURED FLEX, 220 yard coils, 28/-
per soil. List price £4. Price per doz. yards, 3/-. Post 6d.
SIEMENS, GENERAL ELECTRIC, ETC., SHUNT WOUND
DYNAMOS in new condition. 30 volt 10 amp., £4. 30 volt
20 amp., £5 10s. 50 volt 10 amp., £5 10s. 50 volt 20 amp.,
E 7 . 100 volt 5 amp., £3. 100 volt 10-15 amp., £7. 100
volt 20 amp., £8. 100 volt 40 amp., £12, etc., etc., all
guaranteed.
GENERATING SETS. Crossley 51 k.w. coupled set, £45.
Douglas 32 k.w., £30.
TELEPHONE CORDS 6-8 FT. LONG, 1/6 per dozen. Post
9d. Various colours.

BARGAIN CLEARANCE
M.K. III 2 -VALVE RECEIVING SETS. Range 200-1,800
metres. These sets contain neat aerial tuner wound on
Ebonite with stud tappings, variometer, reaction, Mk. III
Variable Condenser. Intervalve Transformer, grid con-
denser. Another fixed condenser and numerous other
fittings, such as fil. rheostat, etc., in portable canvas covered
mahogany case, a masterpiece in good workmanship. These
sets are tested on 3 Broadcasting Stations from our depot,
London, Bournemouth, Birmingham, and the Continental
Station before dispatch; our bargain clearance This set
complete with 2 Valves, H.T. Battery, and Phones, £3 10s.
Carriage 2/-.
M.K. III STAR CRYSTAL SETS. 100-700 metres. The
finest set used by the Government, cost £40. Our Great
Clearance Price, 30/- each. Passenger train 3/6.
HIGH-GRADE Q. and I. GALVOS, by Ediswan, G.E.C.,
Siemens, and other known makers. List price £3. To
clear, 5/6. Post 9d. Brand new.

N.B.-All orders dealt with in strict rotation. In the event of any dissatisfaction money refunded or the article replaced.

You will Help Yourself and Help Us by Mentioning " A.W." to Advertisers
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CHIEF EVENTS OF THE
WEEK

SUNDAY, AUGUST 1
London Popular Classics.
Birmingham Gounod Programme.
Bournemouth Symphony Concert.
Glasgow Request Orchestral Programme and Folk Songs.

MONDAY
London Benholdy-Three short scenes by Keble Howard.
Aberdeen Russian Songs and Scenes.
Birmingham The Metropolitan Works Band.
Bournemouth Bank Holiday Programme.
Cardiff The Band of H.M. Royal Marines (Chatham),

and the Bristol Harmonic Male Choir,
relayed from the Royal Victoria Park, Bath.

Manchester The Whitworth Vale and Healey Prize Band.

London
Daventry
Aberdeen
Birmingham
Glasgow

London
Birmingham
*lull
Newcastle

Glasgow
Liverpool
Nottingham
Swansea

TUESDAY
Force, Wits and a Woman, a dramatic episode.
Daventry Pool.
The Coventry City Salvation Army Band.
Mainly from the Operas.
Old Scots Songs and Melodies.

WEDNESDAY
British Legion Programme.
Light Music.
Sketches and Music.
The Harton Colliery Band Brass Quartet.

THURSDAY
A Mozart Programme.
Russian Composers.
A Light Holiday Programme.
Music and Humour.

FRIDAY
London A Sing Song from the Duke of York's Camp.
Aberdeen The London Radio Repertory Players in The

Missing Link.
Birmingham Chamber Music.
Bournemouth Operatic Night.
Glasgow A Sea Programme.
Manchester The Besses o th' Barn Band.

SATURDAY
London The Radio Follies Concert Party.
Aberdeen The Aberdeen Fisher Girls' Choir and Police

Pipe Band.
Glasgow Ballad Concert.
Manchester Dance and Dialect.

y-abtedi fietiaucii
AS GOOD AS NEW!!

(Except Vs eco, a, and low
capacity types). Minimum D.E.
Current 015 amps. when repaired.

ALL BRIGHT & DULL EMITTERS
Listed at less than 10/.

Repaired at minimum charge 5/ -
LTD., Dept. A. W., Tabor
Grove, Wimbledon. S.W .19VAICO

First Consignment of the Wonderful 14 -inchCINCINNATI CO1\7'
Complete with bronze stand and support, frame and reed -
rod - 12/6 post free, for first 1,000 orders. These
speakers only require any Brown reed phone screwed on
to !make them complete, no tools or fittings required.
Patents pending. Secret cone.parchmem. Full ap-

proval granted. Attachment for Lissenola, 2/6.
JOHN W. MILLER, 68, Farringdon St., E.C.4.
Radio Association Approved Repairer. Phone: Centra11950.

FREE Camera Catalogues
- Call and see our windows

for London's Largest Se-
lection of New & Second-
hand CAMERAS, or write
for Free Catalogues and
see our money -saving
prices for all kinds of
Camerae, etc.

SANDS HUNTER'S, 3LaB4d, flokfd St"

Second hand
KODAKS
and all

other makes
HALF LIST

PRICE.

WHY NOr MAR.: Toon. HOesetIF YOUR
PROFESSION?

The Marine Wireless Service offers good prospects to Youths and
Young Men 16 to 05. 415.751), JLr prospectus.

LONDON RADIO COLLEGE LTD.Stafford Hou,e. 82.3, High street, Brantford

WET H.T.
British made (round or square) Leclauche Glass Jars, 25 x 15 x 15,
for wet H.T. Units. Waxed. 1/3 doz., plain, 1/. doz. Carriage and
packing extra. 'Phones and Loud Speakers reconditioned, 4/6 & 5/ -
The H.R.P. Co., 46, St. Mary's Road, LEYTON, E.10.

i.41..0.1000410.1.0.10104101.0.11=1.0.41=.0.0.1111111001111=1.0.41111WOIMMOIN41

If YOU CAN'T SELL IT Elsewhere /
SELL IT THROUGH

The BAZAAR
LINK HOUSE, 54, FETTER LANE, LONDON, E.C.4.

0.0.111V :4
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MORE RADIOGRAMS
ARADIO club has been formed at

Asuncion (Paraguay) and has in-
augurated a broadcast service, which has
greatly increased interest in radio matters.

For the first time in the history of the
cinematograph trade, a reproduction of a
British -produced film poster has been sent
by- wireless to New York. The picture,
by John Hassall, was produced. for Ideal
Films Ltd.

The new Frankfort -on -Main transmitter
erected at Heiligenstock, in the vicinity
of the city, has now effected its preliminary
tests; it has been demonstrated that its
power is about four to five times greater
than that of the old plant. It is now
broadcasting nightly on 470 metres, but
until it is officially taken over by the
authorities, transmissions will be simul-
taneously made on the same wavelength
from the older and weaker plant.

The Radio Club de France recently
voted a sum of money for the equipment
of well-known mountaineers' huts with
both transmitting and receiving wireless
apparatus, in order that in the event of
accidents, tourists may get into immediate
touch with the outside world.

The Zagreb (Agram) broadcasting sta-
tion will shortly be officially open6d by
the Jugo-Slavian Posts and Telegraphs
Administration, for whom a second trans-
mitter is also under construction in Bel-
grade. Should these meet with good
response from the listening 'public, the
installation of a further two stations is
under consideration in that country.

The Swedish steamer Skagerrak has
now been equipped with a telephony
transmitter from which, during the herring
season, regular bulletins of interest to the
fishing fleet are daily broadcast at 10.45
and 14.00 B.S.T. on a wavelength of 700
metres. The Nya Varvet wireless tele-
graphy station also issues daily at t too
and 19.00 B.S.T. a weather forecast on
the same wavelength.

Wireless licences in force on March 31
numbered 0,965,000, compared with
1,349,000 last year, an increase of
(-) 16.000

" Holiday Making with a Tilt -cart " si
the title of a well -illustrated article ap-
pearing in the current issue of THE
AMATEUR MECHANIC AND WORK (3d.), and
gives hints of great value to those who in-
tend spending their holidays in the open
air. Other articles appearing in the same
number are : "Artistic Inlaying for the
Home -worker," "An Oven for the Sum-
mer Oil -stove," "Testing Eggs with the
Flashlamp," " Hints and Kinks Illus-
trated," "An Adjustable Plug for Wire-
less," "Overhauling a Motor -cycle for the
Summer Tour," "Making an Umbrella -
stand," "How to Photograph an Electrical
Discharge."

=deur Wit -alai
COUPON

Available until Saturday,
August 7th, 1926
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PREPAID ADVERTISEMENTS.
Advertisements under this head are

FOURPENCE PER WORD, minimum
FOUR SHILLINGS.

DEPOSIT SYSTEM.
As the Publishers cannot accept responsibility

for the bona fides of Advertisers in this publication
they have introduced a system of deposit which
it is recommended should be adopted by readers
when dealing with persons with whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub-
lishers the amount of the purchase money of the
article advertised. This will be acknowledged to
both the Depositor and the Vendor, whose names
and addresses must necessarily be given. The
Deposit is retained until advice is received of the
completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In
addition to the amount of the Derosit, a Fee of
6d. for sums of £1 and under, and 1s. for amounts
in excess of £1, to cover postage, etc., resist be
remitted at the same time. In cases of persorS
not resident within the United Kingdom, doubio
fees are charged.

The amount of the Deposit and Fee must be
remitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

" AMATEUR WIRELESS,"
ADVERTISEMENT DEPARTMENT,

LA BELLE SAUVAGE, LONDON, E.C.
WIRELESS.-Capable, trustworthy men with spare time who wish to

substantially increase income, required where we are not fully repre-
sented. Applicants must have practical knowledge of installation of
Set and Aerial, be a Householder or live with parents, and be able tc
give references. State age and experience. - Address, Dept. 28,
General Radio Company, Limited, Radio House, Regent Street,
London, W.1.

GREEN DRAGON DIAPHRAGM PAPER, ready for use, splendid
results, 12 in. diem., is. 6d.-F, J. Eastoe, 29, Prince's Parade
London, N.3. 113

PATENTS and Trade Marks obtained.-H. T. P. Gee, Patent Agent
Member. R.S.G.B., A.M.I.R.E., 51/52, Chancery Lane, London, W.C.2
Phone Holborn, 1525.
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Stops Fiddling with Catswhiskers
The Original One Hole Fixing Detector

'No

LS

tested on actual'
dealer,

rbroadcastingeeland or eh -

i fully guaranteed
, Tested and Un-
I  nirnously mem

ended by the
wireless press

pluck

50% More Efficiency
50% Lower Price

The 1.(..177,, DETECTOR.

Refuse inferior imitations
Insist on seeing name " LIBERTY "

100.000 Satisfied Users-Specimen Testimoni 1
Dear Sirs, March ad, 1926.

1,1 axing got tired of Catswhiskers and other forms
cf Detectors, I purchased one of your " Liberty"
Detectors and now my troubles seem to be over,
icr it is impossible to get a dull spot, and it is
ever set to give us pure music and speech, and the
strength of signals is very greatly increased. I am
using a T.M.C. Loud speaker, and both music and
talks are very distinct and clear all over the room.
This testimonial is entirely unsought and you are
at liberty to use it for any purpose. Wishing you
the best sucrose, 'beg to remain, Yours faithfully,

(Signed) Chas. SF. Iredaie,
IADI-ARC Elec. Co., Ltd., Bennett St., London, W.,'

BUILD YOUR OWN LOUDSPEAKER
With the LISSENOLA, BROWN A, or an adjustable
Earpiece, and our perfectly made highly finished Specialities,
you can easily construct a handsome Hornless Paper dia-
phragm -type Loudspeaker, or any other approved type.
You will obtain volume with unsurpassed tonal quality.

Pric s, Particulars and Diagrams for stamp.
GOODMAN'S, 27, Farringdon Street, E.C.4.
Also obtatnat,?e front Spencers Sasses, 4p, Masons .ltu., B.C.2,

Have You?
A very large number of readers of
"Amateur Wireless" wrote for and
received a copy of our revised
Catalogue. Many have since bought
one or more of the thousand Radio
Bargains listed. Have You ?

Send 4d. stamps for a copy by return
post.

ELECTRADIX RADIOS
218, Upper Thames St.,Londmi, E.C.4
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All Valves
have constructional features
but only P.M. Valves have the

P.M. Filament------J

Which valve con-
struction, gives you
the most for your

money

For 4 -volt accumulator or
3 dry cells

THE P.M.3. (General Purpose)
01 amp. 16/6

THE P.M.4 (Power) 0'1 amp. 22/6

For 6 -volt accumulator or
4 dry cells

THE P.M.5 (General Purpose)
O'l amp. 22/6

THE P.M.6(Power)0'1 amp. 22/6

For 2 -volt accumulator
THE P.M.I H.E. 01 amp. 15/6
THE RM. I L.F. 0.1 amp. 15/6
THE P.M.2 (Power)015 amp. 18 16
These inices do not appIyinIrtsh Free Stab

Oldolffle
Cylinaricfd
Construction

Ordinary
Loop

vIonsiruction

Look at the length, thickness and design of the
Mullard P.M. Filament and you will appreciate why
those who understand valves place its results 33%
higher than any other on the market.
'is wonderful P.M. Filament

Is supported by 5 strong but resilient hooks.
Cannot be broken except by the very roughest

handling.
Has up to 51 times greater emission surface.
Requires only one -tenth ampere.
Has the abundant flow of electrons entireh

controlled.
Remains ductile even after 1,000 hours life.
Wastes no heat by glowing.
Is free from microphonic noises.
Gives majestic volume.

ASK YOUR RADIO DEALER FOR THE
VALVES WITH THE P.M. FILAMENT.

Mullard
THE MASTER.- VALVE

ADVT. THE IVIULLARD WIR ZLESS E CO., LTD, BALHAM, LONDON, S.W.12

Advertisers Appreciate Mention of " A.W." with Your 0; -der
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1-11114 a question
of easier tuning
You'll find what you want in the R.I. Retro-
active Tuner. Simple tuning over the range
of wave -lengths from 175-4,000 metres. All in
one unit, not a multitude of coils to choose
from. Cheaper, too, than a set of coils with
coil holder to cover the same range.

Former wound with a single layer of double silk
covered wire proved to be more efficient than multi -
layer winding.

R.I. Workmanship- R.I. Results. Altogether the
right Unit to tune in the station you're after, easily
and quickly.
Whatever future changes in wave -length the B.B.C. adapt they will be
well inside the range of the R.I. Retroactive Tuner. It is a safe investment.

PRICE 39 / 6
Write for the R.I. Blue and Gold Catalogue.

THE MARK

Advt. R.I. Ltd., 12, Hyde St.,
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OF 'BETTER RADIO

New Oxford St., London, W.C.1. P.C. 36

Printed and Published in England by CASSEL& & COMPANY, LIMITED, Ludgate Hill,London. ,E.C.4. Sole Agent for South Africa. CENTRAL NEWS
AGENCY LIMITED. Saturday, July '31;-1926.


