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WHY NOT DESIGN YOUR OWN SET ?
MANX' constructors may feel they are

sufficieritly advanced or otherwise
sufficiently interested to consider the de-
signing of their own crystal receiver. The _
more the amateur experiments and puts
his own ideas into practice, the more we
arc likely to obtain rapid advancement in
crystal research work.

There are many who are of the opinion
that all that can be done has been done
as regards crystals, and I have even heard
similar remarks applied to valves.
This is, in the opinion of the
writer, incorrect, and, moreover,".
it may he. said that earnest re-

. search work has hardly been be- 
gun. Although no one has as yet
succeeded in making the crystal
itself act as an amplifier with any
great success, the writer still be-
lieves that this is possible. No-
body has yet known how the crys-
tal works, -and until this mystery

sol ved progress will be slow.
Every amateur is capable o4 for-
mulating a theory which may east
a light upon a hidden subject:

Points of Design
The first point to consider' in

the design of an actual receiver
is naturally the tuning induct-
ance. As is known, one cannot expect
crystal receiver to receive signals from a
considerable distance, excepting in the
case of such high -power stations as
Chelmsford, nor yet on a high i-ange of
wavelengths, if one coil is used.

a

Tuning Inductance
Whatever type of tuning inductance is

chosen, these points should be observed :
Capacity should be kept as low as
possible; thick wire of, say, No. 16 or
No. IS gauge is preferable to thin wire,
therefore a fair amount of space should
be available; capacity effects should be re-
duced by the use of an air -spaced coil-that
is to say, none of the turns of wire should
touch each other ; they should he wound
upon a former which giVes as little contact
with the Wire as -possible.- The ideal coil
in fact is, one wound "in air," and this
may be 'done, although considerable space
is occupied by .1i -hiding the wire closely
upon the cardboard former of any dia-
meter, and then sliding the winding from

the former, which in the case of stiff wire
results in a spiral spring. The further the
turns of wire from each other, the loiVer
the capacity, but, of course, moderation
must be employed on account of space,

Tuning
Points to be observed in the tuning of

a receiver are as follows : Once again to
keep the capacity low it is better to dis-
pense if possible with variable condensers.

In doing this the coil must be so made as
to give fine tuning in_one turn of wire.
This may be done by means of a slider
passing along the coil, but a more satis-
factory method is by means of taking tap-
pings in tens and units.

Several other ingenious devices are, of
course, available, not forgetting the vario-
meter. The drawback of the variometer
is its short wavelength range, especially
where stout wire is employed. An induct-
ance designed to receive signals from the
local broadcasting station should not re-
quire more than moo turns of wire. No
object is gained by making an inductance
With a very large number of turns of wire,
as tuning immediately becomes compli-
cated and such a length is not necessary.'
Where, however, longer Avavelength
ranges are desired, a plug-in loading coil
should be embodied in the circuit. Keep-
ing 'effects still in view, the
type of coil chosen should be considered.
Very few coils are more efficient than
basket coils extra air spaced, In design-

in.g a receiver with the object of obtaining
a certain wavelength range, the natural.
wavelength of the aerial used should be
considered. This natural wavelength
Should be at least two-thirds or three-
quarters of the range of wavelengths to be
received upon the set.

Natural Wavelengths
To ascertain the natural wavelength of

- an aerial, the electrical lengths (in metres)
of the aerial plus the down lead,
plus the earth lead should be
multiplied by four. This applies
to the usual L -type aerial.

Detectors
Points to be considered regard-.

ing the detector are as follows :
For constant reception a perikon
detector should be used employ-
ing- zincite and bornite crystals,
or a carborundum detector is quite
good, but this necessitates the use
of small batteries and a potentio-
meter. If catwhisker detectors
are used they should be of good
design. From an- experimental
point of view it is quite a good
idea to embody a plug upon the
receiver to -receive the detector.

l'ariable Condensers
Where variable condensers arc embodied

in the receiver to assist in tuning, the
following points should be remembered.'
A condenser in series with the aerial
should not have too small a value, .00i
being suitable, and where the condenser
is used in parallel the value should not
be too great. If the coil is tapped in fives
or tens, .0003 will be large enough, or
..000s will tune roost plug-in basket coils.

Wiring
Points of efficiency are often overlooked

in such details as Wiring. This should be
as simple as possible. Stout wire again
should be used and all connections should
he firm. The writer has found from prac-
tice that it is adVIsable to travel back-
wards and forwards as little as possible
in linking up; a series of connections run-
ning straight round from aerial to earth
are highly .satisfactory.:- .Those who design
a receiver will find plenty of scope for
their own ideas_
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GETTING THE BEST FROM THE AMPLIFIER
SOME ADVICE ON ELIMINATING DISTORTION

SINCE L.F. amplification has been
greatly to the fore for outdoor and

other loud -speaker work, a great deal has
been said on the subject of distortion, and
many Ioud-speakers have been blamed
quite unjustifiably. The best method of eli-
minating this distortion has alwayt been
stated to be the application of a negative
potential to the grids of the amplifiers to
eliminate grid current, when using a high
H.T. voltage on an ordinary R, Ora or AR
valve. Many, however, have tried this
with most disappointing results. Also
great difficulty is experienced in getting

obtained from power valves, are given.
This is because we are using the whole
of the straight part -of the chatacteristic
curve and are getting far more out of the
valve without .diStorti-On. than. when using
lower H.T. and _bias on. grid.

When a battery of loud -speakers is to be
Worked. there may -not- be -enough output
from a note magnifier used in this manner,.
but if we use a small transmitting vah
a very high voltage indeed will he neces-
sary; in fact 1,5oo volts would not be top
much on most 30 -watt valves. This is, of
course, out of the question in most cases.

to work with. In larger -Valves the curve
is shifted more than would be expected on
altering the filament current to low values.
It is usually better to put two or three
valves in parallel, although care must be
taken -in selecting them. Separate vernier
rheostats should be used for each valve
in order to help to correct slight differ-
ences. If possible the characteristics
should' be drawn for several valves and the
best pairs selected. It is also Possible to
get a larger volume of undistorted current
by using an excessive filament voltage on,
say, a French R valve. Under some cir-
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Figs. 1 and 2.-Characteristic Curves of Ora Valve with Different Voltages on the Plate.
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sufficient current free from distortion , to
operate a large loud -speaker. We have
all seen the very nice explanation of how
on, say, So -too volts we are too near the
upper bend of the characteristic and have
to add negative potential on the grid and
so on; but take the complete character-
istic of an Ora R -type valve on 70 -So
volts. We are not near the upper bend,
but we are nearer the lower than the
upper ! On such a valve it takes too -16o
volts to get in the exact centre of the curve
on zero -grid volts. By adding grid bias
on So volts we eliminate one source of
distortion and introduce another, because
we try to make the valve amplify at the
lower bend when we get any load. The
reason why success is sometimes obtained
is obvious, as is also the difficulty- of
getting large currents.

Valves
Ordinary valves are quite suitable for

any ordinary loud -speaker smaller than
the largest Magnavox, given suitable
!IT. and grid bias. Try using, say, 250
volts on an Ora for loud -speaker work.
On zero -grid volts and normal filament
voltage the valve is saturated, or nearly
so, but on putting on a grid bias of 15

volts or so, loud signals such as are

The best thing to do is to use two valves
of identical make in parallel or to under -
run the filament of a larger valve, and
use as high an H.T. voltage as possible.

The Correct Characteristic
If we reduce the total emission from the

filament we get a more reasonable curve

.1 nqlrer Novel Crystal Set.

cumstances this is the best method. We
gain in number of valves and lose in life
as regards expense, so that this comes tc
about the same in the long run. About
4.75 10 5 volts should be used and up to
50o volts H.T. with some valves, though
300 may be all right for others.

H.F. Amplifiers
In any case the best thing to do, if

possible, is to take the characteristic under
working conditions, and from the informa-
tion gained adjust things to as near the
ideal as possible. The distortion in H.F.
amplifiets is as much due to the valve as
to the transformer and often more so. The
transformers should always have high
primary impedance, and have, say, not
less than io,000 turns on the primary.
Many transformers have far less than this.
The correct combination of a good trans-
former and a valve worked on the correct
part of the characteristic will give an
amplifier as good in quality as can be
desired. It will be as good as a resistance -
coupled amplifier and far more efficient.

The diagrams Figs. r and 2 show the
curves of an Ora valve with 4 volts on
the filament and different voltages on the
plate. These will demonstrate what has
been explained. 2 S H.
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Fa'A FIXED -WAVELENGTH CRYSTAL SET

AFTER experimenting for a
considerable period in the

search for a crystal set just a
" little better " for broadcast re-
ception from the nearest station,
the writer has come to the con-
clusion that, though most stereo-
typed arrangements Work well
enough, certain objections to
them exist, which may be sum-
marised thus :

(a) Long slider coils : dead-
end losses owing to the unused
windings; shorting between
turns; the difficulty of selecting
one particular turn with the
slider.

(1)) Varlorrieter : heavy damping when
windings are in opposition.

(c) Tapped coil with switch arms and
Studs; tarnishing of studs; imperfect con-
nection between arm and stud and between
arms and leads.

(d) Plug-in coil and condenser : losses
owing to drop in potential introduced by
a condenser across the coil, and often to
poor insulating material used in cheap
condensers.

Fixed.Tuner
With these points in mind, the writer

has endeavoured to design a crystal set
that will be cheap,  simple and ed the
highest efficiency wing to minimum loss
of the energy received from the aerial.
He came to the conclusion that the ideal
would be to tune the simplest. crystal cir-
cuit with a. coil of minimum self -capacity,
wound exactly to the wavelength of the
nearest broadcasting station when used
with his own aerial. By thus avoiding all
tuning devices the maximum energy re-
ceived would be available.

A compromise was made in order to
guard against small fluctuations of aerial
capacity and the wavelength of the
station, and to compensate for any small
error in winding the coil, by allowing for
fine tuning within the limits of 15 turns
of wire, of which any number between
and 55 might be selected. The result of
the experiments is a small crystal set, of
minimum cost, capable of fine tuning, and
giving the loudest signals of any of the
;various sets made by the writer.

.Components
The materials used .are as follows :

Ebonite, 6 in. by 4 in. by in. ; four
terminals; one cardboard tube 2 in. by
6 in. ; about lb. of No. 18 d.c.c. copper
wire; eight Clix terminals and two plugs
'(or valve legs and sockets); 18 in. of stout
flex; wpod for a box. The total cost is
about six shillings.

-The Complete Receiver.

The -'construction presents no difficulty,
and details will be clearly understood
from the photographs and drawings. First
remove any conducting surface from the
ebonite with emery -paper and oil, then drill
and tap it and fix the terminals and the
eight sockets (see Fig. i), numbering the
latter o, 4, 8, 12, 3, 21. i, or Wire the
under side with tinned copper wire
(soldering' all joints) as shown by Fig. 2.
Any good detector may be fixed to the
panel, the writer's being home-made with
an oval of ebonite in which are fixed a cup
and arm connected to two valve legs
which plug into two sockets on the panel.
When finished, place the panel on the box
or other support, and proceed to wind the
d.c.c. wire on to the cardboard tube, after

E 0 9
0 00 12 3

Q 0oA 5
00 0o

PHONES DETECTOR

F i,.. 1. --Layout of Panel.

.4.7
FLEX Lfg,x5

b

DETECTOR PHONES

Fig. 2.-Connections on. Under Sfde of
Panel.

the latter has been well dried
and shellacked.

The number of turns dependS
entirely on the aerial in use,
but with the average aerial it
should be about 7o (see Fig. 3).
Secure the end of the wire as
usual through two small holes,
about K. in. from the end of
coil; Wind on four turns, leave
a 1 -in. loop tightly twisted for
tapping, wind on four more
turns and repeat. Continue un-
til there are 52 turns, tapped at
the 4th, 8th and 12th turns re-
spectively. Now wind on about

6o more turns untapped, and fix tem-
porarily with tape without'cutting the
wire from the bobbin. The coil is now
ready for testing to discover the exact
turn that gives the loudest signals from
the broadcasting station. The simplest
way -is to connect the starting end of
the coil to the aerial terminal, fix the
aerial and earth leads to their respec-
tive terminals, and also to the earth ter-
minal fix a length of wire to. which is
soldered a safety pin. Adjust the crystal
detector, don the phones., and then gently
insert the pin point into the cotton cover-
ing of one of the turns until it touches the
copper beneath. Try different turns until
that -which gives the loudest signal has
been determined. If the last turn is best,
wind on a few more turns, testing them
with the pin until it is certain that the
coil is long enough fully to tune in the
signals. If done carefully the pin pricks
will not harm the coil in the least..

Completing the Tuner
Now suppose that 65 turns is the final

number decided on, then make the coil
one of 72 turns, which will allow it to be
tapped up to 7 more and 8 less than this
number, thus covering fully any small
errors and differences, and still leaving a
coil approximately wound to the aerial for
the broadcasting station wavelength. Loop
each of the last three turns for tappings,
and secure the end of the wire as at the
beginning. Cut off any unused portion of
the tube, and neither wax nor shellac the
windings, as either introduces unwanted
capacity. The result now is a coil tapped
at o, 4, 8, 52 turns from one end and o,
1, 2, 3 from the other.

Connections
Now scrape away the cotton covering

just at the end of each loop, and solder
a short length of the same wire to each.
Connect the extreme -ends of the coil under
the panel to the Clix plugs marked o, o,

(Concluded at bottom of next page)
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DUAL LOUD -SPEAKERS
7-7

AVERY interesting line of experiment
with loud -speakers is in using two in-

struments placed a small distance apart.
It would seem that listening to orches-

tral or band music from one loud -speaker
is quite wrong, not only from the pciint
of view of overloading the instrument,
but also for the following reason. Sup-
pose an orchestra to be playing in a
concert hall; a listener does not hear the
sound proceeding from one point (as
would be the case if he were listening to
a loud -Speaker), but from the various in-
struments of the ensemble:, Which are
generally well spread about.

Musical Perspective -

Listening to orchestral music from a
single loud -speaker appears to the writer
as being analogous to viewing an object
with one eye, whereas listening with two
instruments suitably arranged may be
likened to the stereoscopic effect we get by
using both eyes.

The modern loud -speaker is constructed
so as to give, as far as possible, an even
balance of tone throughout the musical
scale, but nevertheless some types give

prominence to the higher notes and others
vice versel. However, if two instruments
are used, one may have a relatively large
thick diaphragm, or may be of the
pleated -paper type, to give prominence to
the lower register, and the other one have

Connections for Two Loud -speakers.

a small light diaphragm to give promin-
ence to the upper register.

A further improvement is to suppress

A FIXED -WAVELENGTH CRYSTAL, SET ( CLIP.

hilted from OP &wring pe
and the tappings to the others numbered
accordingly. These connections are suffi-
cient to hold the coil firmly to the panel

View Showing Under Side of Panel,

without further support. Solder about
9 in. of flex to the shanks of the aerial
and earth terminals, bringing them out
through two small holes at the back of
the box. Place the panel on the box,

which should be deep enough to allowethe
coil just t6 clear the bottom. Finally
fit Clix plugs -to the outside ends of
the two fei leads, and the set is ready for
use.

Tuning is done byplugging, the flex lead
from the earth terminal- into one of the
sockets o to 12, and that from the aerial
terminal into one of the sockets o to 3.
When are best adjustment of -the plugs
has boen determined there will be little

RAI

IS

IR 1111444ILL"

Fig. 3.-The Inductance Coil.

need to vary them, and with a good crystal
the signals will be very loud. If required,
a socket may be fixed to take a Foading coil
for Chelmsford, which coil can also he
wound exactly. to the size by the method
ddcribed before. The wiring will require
slight adaptation only. From the photo-
graph it will be noticed that. plug No.. 12
has been placed in the centre under the
curve of the others; this is immaterial,

V. P.

It is understood that Tetrazzini was
paid D,000 for her wireless concert.
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the current undulations corresponding to
the high notes from the large diaphragm
loud -speaker, and the current undulations
corresponding to the low notes from the
light diaphragm loud -speaker.

This may be effected by connecting
condenser across the "baritone'' loud-
speaker, and an iron -cored inductance or
choke across the " soprano " instrument.
The condenser should have a value of
between .004 and .01 microfarad-try any
value between these limits you have at
hand. The choke should have an induct-
ance of about henries, but here again
try anything in the nature of an iron -
cored choke that you have handy.

The Choke
If you feel inclined to wind an experi-

mental choke, put i,joo turns of No. 36
insulated wire on an old intervalve trans-
former core, with a tapping at joo and
another at z,roo turns. The illustration
shows the plate circuit of. the last valve
of an amplifier, with the two loud -speakers
arranged as described. Further very in-
teresting experiments along these lines
will suggest themselves. It should- be
added that when two loud -speakers -:are
being used the listener shohld not stand
very much nearer one than the other, as
in this case not only Will the sound from
the nearer loud -speaker predominate; but
also, owing to the relatively slow speed
at which sound travels,. the sound from
the farther instrument will reach -him an
appreciable fraction of a second later than
that from the nearer. ThiS, of course,
would cause distortion. R. H. J. MCC.

VALVES IN PARALLEL
THE valve user's greatest problem is

how to get the biggest volume with the
least distortion, and in this connection the
following suggestiim may be helpful.

The use of too many low -frequency
transformers shorild always be avoided; as
the iron cores tend to cause distortion.

Two stages of L.F. amplification should
always be sufficient, and a power valve
should be employed if maximum volume is
desired.

Receiving valves of the "hard " type
may be used in place of power valves,
and if two ordinary valves are paralleled
(connected grid to' grid and plate to plate),
a high value of anode voltage may be
applied.

Valves used in parallel must, of course,
have exactly the same characteristics, or
all kinds of difficulties will arise; the
filaments can be controlled by one rheo-
stat.
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"ALLO ! HIER
RADIO -STATION ZURICH ! "

THE broadcasting station ' at Zurich
(Radio-Genossenschaft, ZUrich) opened

in August, 1924, under the direction of
 yr. A. Spoerri. The aerial and trans-
mitting shed, seen in the first photograph,.
are situated at Hongg on the top of a

- hill, about 2 miles N.N.W. of Zurich.

The Aerial
The aerial is of the cage type, and is

approximately ioo ft. long and 215 ft.
high. Transmissions are carried out on a
wavelength of 515 metres, with an energy
of about 500 watts in the aerial, power being
obtained from a 2y-kilowatt generator.

The Studio
The studio is situated in Zurich. As

can be seen from the photograph, it is

and Finland, besides, of course, in the
British Isles and in many other parts of
Europe. The writer regularly receives the
evening concerts from Zurich on a double -
slider crystal set, without amplifier, the
distance being 220 miles. '

At the time of writing this article con-
siderable alterations are being made to
the station. A new microphone has been
in use since the end of, January and the
reproduction has greatly improved.

Transmissions
The times of all transmissions can be

found every week in the "Broadcast
Telephony " columns of AMATEUR WIRE-
LESS. The afternoon concert starting at
3 p.m. is usually relayed from the Hotel
Baur au Lac.

The Zurich Studio,

rather small, but otherwise it is similar to
the studios of the B.B.C. On the right -
band side of the photograph a case is seen
standing on the table. The front of this
is made of glass and is divided into ten
divisions. On each pane of glass is a
word, behind which is an electric light,
one of the ten- panes being left blank.
The words on these panes translated into
English mean : -"Wait," "Nearer,"

Silence," "Good," etc. By means of
this indicator, the engineer .in charge of
the control room can keep in touch with
those in the studio by switching on the
lights behind the glass windows, thus
illurninating the necessary words. The
light behind the blank window is flashed
on -and off as a warning before switching
on any of the -other lights.

Range
The station is regularly heard in.Egypt

The station's call is : "Allo ! Hier
Radio -Station Zurich auf Welle 5151 "
For the benefit of those readers who would

The Aerial of Radio-Genossenschaft, Zurich.

not be able to follow that when spoken
in German, it is herewith given in a
phonetic manner : "Allo ! Here Ra(r)dio-
Shtatsione Zurich owf vella finfhundert-
finftsane ! " Translated into English
means : "Hullo ! Here Zurich (broadcast-
ing) station. Wavelength 515 (metres).'!.
Another means of identifying the station
is that the German language is used, but
instead of saying Achtung " the word
"Alto " is used.

Licences
A broadcast -receiving licence in Switzer-

land costs to francs (approximately Ss. 6d.
per annum). There are about 30,000
listeners. Reports are welcomed from any
readers and should be addressed to the
Director, Radio-Genessenschaft Zurich,
Lindenhofstrasse ro, ZUrich. (The photo-.
graphs are by Nic. Aluf, Zurich.)

F. H. S,

A number of light wireless cars,
equipped with hidden receiving apparatus
designed by Scotland Yard experts, are
now ready for service.

The Transmitting Room.
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WHERE TO USE A CONDENSER
An Informative Article Explaining the Purposes of By-pass and Other Condensers.

THE beginner in wireless is frequently
I puzzled by the many different Ways

in which condensers are used in a wire-
less circuit. In valve circuits, particu-
larly, they often appear to be scattered
throughout the diagram without apparent
rhyme or reason. One might almost
imagine that, just as a bridge player when
in doubt goes "no trumps," so the wireless

If the two poles of an accumulator were
connected to such a condenser the cell
would 'yun down just as effectively as
if it were "shorted" by a copper bar.

On the other hand, if the two ends of a
pair of leads from the opposite poles of an
accumulator are brought slowly together

. they form a condenser, infinitely small at
first, but growing to a definite value as

Circuit Diagram showing the Positions of Various Condensers.

expert puts in an extra condenser here
and there in the pious hope that it may
"score a trick."

In actual fact the useful purposes of a
condenser are limited to : (a) To the tun-
ing of a circuit by balancing its induct-
ance; (b) the "by-passing" or separating
of high -frequency from low -frequency
oscillations; (c) blocking the passage of
direct current in order to avoid the short-
circuiting of a battery, etc. ; (d) acting as
a reservoir or "smoother" where a direct -
current source is giving an irregular or
fluctuating supply.

Tuning Condensers
For tuning purposes a variable con-

denser is always ,used. By turning the
handle, more or less capacity. ds brought
into the circuit until, for the particular
frequency required, the "inductance "
factor is balanced by the "capacity" fac-
tor. The oscillatory currents can then
flow in the tuned circuit without experi-
encing any "impedance" effects. In other
words, they flow with the maximum ease
and attain the greatest possible strength, a
value, in fact, which is only limited by the
resistance of tbs circuit.

Before turning to the other purposes of
a condenser it will be helpful to consider
for a moment the relative meaning of
large and small capacities. A condenser
of infinitely large capacity possesses no
impedance whatever. It cannot be
"charged up," and so cannot exert any
back pressure against the applied current.
In fact, it acts as a direct short-circuit.

the ends of the wire approach each other.
Until they actually touch, however, the
circuit is "open." The insertion of a con-
denser of definite capacity across a direct -
current supply therefore "open -circuits "
it, and prevents any current from flowing.

A.C. and Condelyer Actinn
In the case of alternating current the

action of any particular condenser de-
pends upon the frequency of the applied
current. In the 'first place it must be
borne in mind that a condenser takes a
certain definite time to charge up.

If the alternations of current occur -at a
slow rate the condenser will have time to
become fully charged, and will accord-
ingly exert its full "back voltage." For
any given frequency it is a simple matter
to adjust the size of the condenser so that
the "back voltage " will equal the applied
voltage, and so choke back the passage of
current of that particular frequency.

If, however, current of a much higher
frequency is applied to the same con-
denser, the latter has not sufficient time in
which to develop a charge, that is, to
exert a back thrust, before the direction
of the applied current is reversed. Conse-
quently the condenser offers comparatively
little impedance, and the higher frequency
passes through practically without
hindrance.

Considering the typical five -valve re-
ceiver shown in the diagram, the variable
condenser in the grid circuit of the first
valve is for tuning that circuit to the fre-
quency of the aerial circuit.

The .0003-microfarad condensers inserted
between the plates and grids of the next
three valves serve a double purpose.
Primarily they pass the high -frequency
component of each plate current and there-
by apply corresponding potential -differ-
ences to the next grid. At the same time
they "block" the steady or direct com-
ponent of the plate current, and incident-
ally prevent the grid from acquiring the
same high potential as the plate.

H.T. Condensers
Also, if the circuit is followed carefully

from the positive high-tension it will be
seen that the high-tension battery would
be "shorted " -through the parallel high
resistances were it not for the insertion of
these condensers.

Next the .nor-mfcl. condenser across the
primary of the iron -cored transformer of
the second -last valve separates out the
high -frequency components and gives
them free passage, whilst it "stops " the
low -frequency rectified currents and forces
them to pass through the coil windings,
through which they are required to flow in
order to influence the grid of the succeed-
ing valve across the secondary windings
of the transformer.

Finally, the fixed condenser of .5 micro -
farad shunted across the high-tension bat-
tery acts (a) as a reservoir, in which any
intermittent "gushes " of current due to the
irregular emission from the cells are
absorbed or "buffered " so that they do
not get through to the plates of the valves,
where they would give rise to noises in
the phones, and (b) it serves as a "by-
path" condenser to divert high -frequency
currents past the ligh impedance of the
battery. D. A. I..

A PECULIAR FAULT
SETS that are mounted in cabinets are

sometimes found to give very different
results when not mounted, but are left
lying on the bench. This has been found
due to the fact that the varnish of the
cabinet increases the distributed capacity
of the set with detrimental results. Un-
varnished boxes and cabinets are reported
not to cause any difference in operation,
and so the use of an unvarnished box may
be found to cure the trouble. If ample
clearance is left -between the panel and
the box no difficulty should be en-
countered. B.

Ask " A.W." for
A LIST OF

Practical Money -making Books
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GECoPHONE
1

BRITAIN'S BEST BROADCASTING SETS
High tribute to the efficiency of GECoPHONE Wireless Sets is continually being given
from users in every corner of the Kingdom. Here are a few recent testimonials :-

Wallingford.
"East October a present was made me of one of

your Single ValveGECoPHONE Sets.
When fitting it up I was told by many local

wireless enthusiasts that any single valve set would
be Practically useless in this neighbourhood as it
was so far from a broadcasting station,

In spite of these gloomy prognostications I
finished erecting set, and working with a telephone
board and three headphones, I immediately got
London with perfect distinctness: After I became
used to tuning in I found I could get Cardiff
Bournemouth and Birmingham quite clearly. , 1
could also listen with pleasure to lectures sent
broadcast from Manchester besides being able to
get music from other stations when conditions were
favourable.

A neighbour had almost abandoned the notion
of a wireless installaton because all the sets he
had listened -in with had been so unsatisfactory,
was so delighted after listening to mine that he
immediately ordered one of your three -valve sets,
which is now working perfectly.

I send this unsolicited testimonial as I consider
the GECoPHONE is by far the best instrument of
its kind. on the market-certainly better results
have been obtained in this neighbourhood with it
than- those of any other make, I shall always
be pleased to redo 171?)! cud

Rosyth, Fife.
- "I OM pleased.to report the following test made
on a 2 -valve GECoPHONE Wireless Re'cciving Set
recently erected at Rosyth, Fife.

Although the aerial, including lead-in was only
55 ft. long and having on average height of 25
ft., it was possible to obtain the following Stat-ions
without any difficulty : Aberdeen, -Dundee, Edin-
burgh, Glasgow, Newcastle; Manchester, Belfast,
Bournemouth and Madrid. Glasgow and Edin-
burgh came through at loud -speaker strength,
tohilst Bournemouth was quite loud enough to be
easily understood. It was quite evident that with
a little extra adjustment the other Stations could
be heard al a similar volihne. The tuning pre-
sented no difficulty, it being possible to tune out
all Stations completely.

Taking the entire conditions into consideration,
I think the above is quite an excellent achieve-
ment and, though perhaps not a record, pays high
tribute to the set in use."

Birmingham,
" You may perhaps be interested in the results

obtained with one of your 1 -valve sets by an
ordinary amateur possessing no particular skill ill
handling.

My aerial is about 38 ft. high and 60 ft. long
(single wire) and is situated 2i miles front 5I T,
the Birmingham Station.

- I have received American telephony on five
nights during the past week, a feat which I have
previously found impossible,' even when using three.
and four valves. I think it is possibly the very
fine control that one has over the reaction that
accounts for its efficiency.

I used one additional valve (LE.) for the
American Stations, but all the others were re-
ceived on.the single valve."

To obtain maximum enjoyment of Broadcasting use a GECoPHONE. There is a model to suit every purse.

Prices from £2 10s. to £119

- - .
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Obtainable from GECoPHONE SERVICE DEPOTS,
ELECTRICAL and WIRELESS DEALERS, STORES, Etc.

Manufacturers and Wholesale only-
THE  GENERAL ELECTRIC CO., Ltd.
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Head Office : Magnet House, Kingsway, London, W.C.2
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Wuncell exclusive
advantages featured :

IF you own a multi -valve Set
using Bright Valves you

will naturally decline to dis-
card all your present valves in
order to try out Dull Emitters.
There's a better way than that
with Wuncells. You can choose
Wuncell W.R.1 or W.R.2 (see
below) and use it at once along-
side your other Valves. It has
a special resistance within its
base which enables it to function
from a 4- or 6 -volt accumulator.
When all your bright Valves
have been replaced by Wuncells
you can short-circuit these re-
sistances by means of the screws
provided and alter your accumu-
lator to give 2 volts with a
greatly increased capacity.
This advantage is found on no
other Dull Emitter.

Technical Data:
Filament voltage, 1.2 to It
Fil. consumption, '3 amps.
Plate voltage, 20 to 80

Prices :
urr 1 For Detector or

L.F. Amplifier
w 2 (With sled top) tor
,T G long distance re-

ception

18/- each

'W.R.1
*W.R.2

each

.Iritted with internal rem
sistance so that Valve can
be used with 2-, 4-, or
6 -volt Accumulator with-
out alteration to Set.

ssor
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That low filament
consumption fetish!

WELVE months' experience with Dull Emitter Valves
working from Dry Batteries has proved to most wireless
enthusiasts two things ; first, that the low current con-
sumption necessary for a Dry Battery means a whittling

down of the filament to the point of fragility. Secondly, that if a
multi -valve Set is used, large and expensive dry cells must be
purchased to cope with the heavy current demands. It is not
surprising, therefore, to find that prominent wireless engineers and
experts attached to the various, wireless magazines are wondering
whether the price they are paying for the convenience of Dry
Batteries is not out of all proportion to their advantages.

Obviously there are three distinct factors to be considered when
choosing a Dull Emitter. They are (a) first cost, (b) upkeep cost,
and (c) length of life.

No sensible man ever spent ninepence to save sixpence, yet that is
exactly what you are doing if you choose your Dull Emitter on
filament consumption alone. Current consumption, generally
speaking, is influenced by the diameter of the wire used in the
filament. The thinner the wire the less current it will consume.
But obviously there is a very decided safety -limit, and a Valve that
will give a tolerably long life in the hands of a careful laboratory
worker would certainly not last long in the rough-and-tumble of
everyday Broadcast reception.

The Cossor Wuncell Valve has been designed with a true realisation
of the part it has to play in the hands of the average wireless
enthusiast. In view of the immense popularity of the Cossor
Bright Emitter we should not be doing our duty if the Wuncell
carried the risk of fragility or lack of efficiency- in the hands of the
inexpert.

The Wuncell Valve is a long -life valve for two reasons-(a) because
its filament glows only at 800 degrees (a dull red heat almost
invisible in daylight), and (b) because its filament is essentially as
robust and as stout as in any standard bright Valve.

Naturally this special filament is not an ordinary type of coated
filament. It is manufactured under a process which is exclusive to
the Wuncell.

That the Cossor policy of placing long life before current consump-
tion is right is proved by the wave of popularity the Wuncell is
enjoying. On every hand there is unmistakable evidence of public
appreciation of its sterling qualities of greater sensitiveness, absolute
reliability, and exceptional purity of tone coupled with an entire
absence of microphonic noises. You'll end your search for an
ideal Dull Emitter when you try the Wuncell.

uncell hies
THE ONLY DULL-EMITTER VALVES SOLD IN SEALED BOXES

Advertisement o1.4. c. Cossor Ltd., Highbury Grove, N.5.
Gilbert Ad. 2634
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0.14.1 KiettiGeto'kele
A Tetrazzini Echo

.

ONE of the topics of the Week amongst
those interested in broadcasting-as

artistes, organisers, or "catchers " like
ourselves-has been the smallness of
Tetrazzini's Albert Hall audience and the
subsequent correspondence in the news-
papers. It was manifestly unjust to in-
sinuate that people deliberately stayed
away because they had received a wrong
impression of the quality of the great
artist's voice owing to "the imperfect re-
production of wireless transmission." No
one who heard Tetrazzini broadcast, and
who has any music in his soul, can have
failed to register a vow to attend the, next
possible concert of hers. Yet when she
gave one the Albert Hall was half empty.
The diva herself hit the nail on the head
ll'hen she wrote a letter saying that she
had had no proper reclame-in plain
English, advertisement. Did you know
that she was to give a concert ? I was in
London that day and would have gone to
hear her had I known that she was to
sing. As it was, I had seen no announce-
ment anywhere and knew nothing of it.
The same was the case with -nine out of
ten of those with whom I discussed: the
matter. It is most unfair to make out a
case against wireless in this way.

firondcaRting. Parliament?
Should the- Parliamentary debates be

broadcast so that the free and independent
voter, no matter where his abode may be,
may keep an eye, or rather an ear, on
the doings of the House without so much
as leaving his armchair? The question
has been raised during the last few days
in both Houses, and it seems likely that
something may come of it. The difficulty
is to know just what to broadcast. You
can hardly confine broadcasting to the
speeches of the big men on both sides, for
one seldom knows just at what time they
will get on to their legs. Also the selec-
tion of the "big men" might lead to a
good deal of jealousy. It seems to me
that if Parliament is to be broadcast at
all we must either have the whole of the
proceedings or must confine ourselves to
occasional tit -bits such as the Chancellor
of the Exchequer's. speech on his intro-
duction of the Budget, and things of that
kind. The -first' alternative would mean a
special broadcasting station with a wave-
length of its own dealing with nothing but
Parliamentary business. _Listeners could
then tune. in whenever the House was
sitting to see whether there was anything
worth hearing. The.second might lead to
a good deal of complaint from listeners;
for big speeches often take up a very great
deal of time, and many would prefer.

music- to a whole evening devoted to
Speechifying, no matter how interesting
the subject might be.

Some Difficulties
One of the difficulties in the way of

broadcasting the whole of Parliamentary
doings lies in the number of microphones
that would be required-unless indeed we
adopted the procedure of some foreign
parliaments and made each Speaker ad-
dress the- house from a special rostrum.
Another is that no one really knows
whether the demand for the wirelessing of
the doings of the House is sufficient to
justify the expense. If you have ever sat
in the Strangers' or the Special Gallery
at Westminster you cannot have failed to
realise that the majority of the business is
unutterably dull. Heaps of peopl,e pay
one visit to Parliament out of curiosity.
Very few of them show any anxiety to re-
peat the experience ! My own view is that
if a Parliamentary broadcasting station
were set up very little use of its trans-
missions would be made by the general
public.

One other possible means of dealing
with the situation occurs to me. Why
should there not be a station specially
erected and set apart entirely for the
broadcasting of speeches ? I do not mean
Parliamentary speeches only, but those
made at -public dinners and so on. In this
way there would be no interference with
musical programmes and only those who
wanted to do so would have to listen to
the speeches.

5 X X Breaks Down
The Chelmsford station gave out on

Saturday week owing to the breakdown of
-some portion of the transmitting gear.
Capt. Eckersley did not tell us what it
was, though he said that no spare was
available and that it would be a day or
two before things got going again. This
is, I believe, the first time that one of our
home stations has been out of action for
more than a matter of minutes, for in
previous cases it has always been possible
to fit a duplicate part and to carry on
with very little delay. Chelmsford,
though, is a monster in comparison with
other stations. The transmitting plant
"eats" about a hundred kilowatts., and
when something goes up in a blue flame
the damage, one imagines, may take a
little setting right. The B.B.C. are cer-
tainly to be congratulated on the amaz-
ingly - few breakdowns that have hitherto
occurred; it is certainly a feather in the
collective caps of the engineering staff
that the plant has been so seldom afflicted
with trouble.

A Fine Combination
For the last week I have been using a

-really wonderful note -magnifier combina-
tion. The first valve is coupled to the
rectifier by a transformer of the most
modern type, guaranteed by the makers to
be absolutely distortionless: It is; and
what is more it gives a very fine degree
of amplification. Between the two note-
mag. valves I am using choke -and -
capacity coupling. This is practically the
same circuit -as the resistance -capacity
coupling which is.. becoming so popular,
save that you use a big choke coil instead
of an anode resistance. One advantage
of this is that you do not need an Outsize
in kigh-tension batteries, since the voltage
drop across the choke is so small as to be
negligible. Another is that you obtain a
better degree of amplification combined,
provided that the choke is a good one,
with a silent background and extra-
ordinary purity of tone. I can strongly
recommend those who desire great
strength without parasitic noises or harsh-
ness to try out this combination.

Soft Valves
Ever since I first began to write these

notes, now nearly three years ago, I have
sung the praises of the soft valve for use
in sets containing no high -frequency
stages. The pity is that so far as I know
there is no reasonably priced soft valve
of home manufacture. We must perforce
rely upon the Dutch valves, which are
unfortunately rather short lived. Some
months ago, whilst lunching with one of
our best-known makers, I begged him .to
put on the market a valve of the general-
purpose type, but soft in character. He
was distinctly interested, and I demon-

' strated to him, using valves rejected at
his own works as being too soft, what
tubes of this class could do. But there it
ended. As matters stand, We have excel-
lent H.F., L.F. and power valves made in
this country. Our general-purpose N.'-alves
are better than any in the world. But we
have  no specialised rectifier except at a
price that is prohibitive to the ordinary
wireless man.

May We Hope?
Now the soft valve is a wonder, as all

"who have used it will admit. In a single --
valve set it will give quite double the,
range and the signal strength of .the hard
valve, and it has the additional enormous
advantage that it will not oscillate easily.
If there was a good, British soft valve we
should riot have half the complaints of
"howling" that we have at present. May
we not hope, then, that some firm of ours
will tackle the problem? The only de-
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 it  On Your Wavelength ! (continued) .  . 
partment of wireless in which America
now leads us is this. They have a -soft
detector valve working with 22% volts on
the plate, whereas we have nothing of the
kind.

Data-and Otherwise
I do not think it is any exaggeration to

say that the greatest stumbling block in
the way of the earnest pioneer in the
fields of wireless- research to -day is the
complete lack of reliable information.

It is practically an impossibility for the
amateur to know how far official tests are
successful or otherwise. Since the B.B.C.
are notoriously "sticky" when it comes to
the question of giving information, we are
forced to rely almost entirely upon Press
reports which are usually contradictory in
the extreme._ Take, for instance, the case
of the recent test carried out by Chelms-
ford. Here we have a B.B.C. station
officiaHy attempting to transmit to
America in the hopes that their pro-
gramme will be relayed locally in U.S.A.
as we relay American programmes here.

During this test it was announced that
reports had been received from British
listeners who claimed that they had heard
K D K A on her short wave relaying the
Chelmsford programme. Presumably this
was to he taken as an indication that the
test had been successful and the relay
carried out.

Co-ordination Wanted
Once more the plea goes out for better

co-ordination between all those engaged in
practical wireless research. We shall
never know where we are and what we
have achieved until we get reliable in-
formation as to results. Undoubtedly the
game of wireless is like the sport of fish-
ing, but then the fisherman's estimate of
the size of his bag is never taken
seriously. Even if it were it would not
have results of any particular moment.

Another matter which requires attention
from the long-distance point of view is the
mystery surrounding the origin of all the
Morse stations which appear from no-
where and crowd the ether whenever any
special tests are to be carried out. It
really is a life of trials and tribulations.
Whether any of my readers will have got
as far as this or not I do not know. As
a matter of fact there is really very little
of interest to the transatlantic worker to
report this month. Conditions have not
been particularly good. With the excep-
tion of K D K A, short-wave American
stations have not been coming in particu-
larly well. W G Y - especially _I have
found difficult to receive lately, and
W B Z has not been too good.

Most people will have noticed that the
distortion on short-wave transmission has
not been so bad, but then we are in a

period of transition. Atmospheric condi-
tions are changing daily and it is almost
impossible to say anything definite until
we are well into the summer months.

Can You Steer Straight?
I am reminded by a correspondent that

it is time that there was something new
in wireless, and he asks what is going to
be done about it! Some people are never
satisfied. There is in wireless, as I have
observed before, a craving for a change
in fashion, not so much as regards the
transmission end. but as regards the
receiver. No sooner does Tom Dick or
Harry settle down to "honest -to -goodness "
reception with the latest thing in trans-
formers, condensers and what not, but a
new gadget turns up which cannot be
ignored and the set has its entrails re-
moved once again for the insertion of this
component.

I would like to pose as a wireless
fashion expert just for a brief minute or
so, and, like all fashion experts, I must
therefore- become something of an "Old
Moore." The ascending star of wireless is
still on the upward gradient and is' at
present in the nth degree of ascension.
From this I predict that before the year
has run its course every other multi -valve
wireless receiver in the country will be. a
super -heterodyne. But why a "super -het."
you may ask. My answer is that a
mariner never sails the ocean without a
rudder to his ship, a chauffeur would not
think of driving his car across Piccadilly
without adequate steering gear, and even
the most hardened ether searcher likes to
be able to steer his receiver through the
appalling riot of noise caused by statics
and unwanted signals and reach his de-
sired station without colliding with those
nasty little troubles.. He cannot manage
it with an unselectivg set, and there is
only one circuit with a positive and simple
steering gear which will serve his pur-

- pose-the "super -het."

Sweeter Broadcast
Having said thus much I am also

tempted to refer to the tendency to shorter
and shorter wavelength work. Such work
is considerably assisted by the "super -
het.," for it functions particularly well
down on the lower wavelengths. It may
be used with the greatest, of ease on a
frame aerial, and indeed this is the proper
combination. L.F. amplification may be
easily added for loud -speaker work. If
only some of the ham-handed Henrys (of
whom I have spoken before) would instal
a "super -het." and frame aerial we should
be all the happier, and broadcast recep-
tion would be sweeter for those who still
hang on to the outdoor 'aerial. Taken all
round, the "super -het." set is a benefit to
the wireless community.

Tired Telephone
I have come across recently one or two

curious cases of what we may call tele-
phone tiredness. The phones depend for
their efficiency very largely upon the
strength of their permanent magnets. In
course of time these tend to become de-
magnetised, and when this happens the
phones are much less sensitive than they
originally were. Demagnetisation is very,
greatly assisted by careless use. If, for
example, the phones are connected up so
that the steady current of a valve set flows
through them in the wrong direction, the
magnets are being continually weakened,
and it is only a matter of time until they
become past their work.

Most good makes of telephone are_ so
marked that the lead which you attach
to the H.T. plus terminal of the set is
easily recognised. In unmarked head sets
this lead should be identified by_ the
methods that have been described more
than once in "A.W." Another point which
is not always recognised is that shocks and
jars tend to demagnetise steel. .If you
care to try the experiment yourself you
may purchase a cheap magnet and test
its strength both before and after subject-
ing it to a hammering. Nobcidy hammers
telephones, but quite a lot of .people pro-
duce much the same effect by the light-
hearted way in which they throw them
down on the table or even drop them
occasionally on the floor. If your phones
have become weakened through partial
demagnetisation you can have them put
right at no great expense by the' makers.

Another Use for Wireless
Listening round about -200 metres a few

nights ago I heard an interesting incident
which would afford exercise for the pen
of a story writer. An amateur station
was carrying out some tests, when he was
suddenly called by another station. On
replying to this call, he was informed
that another amateur transmitter had
fallen sick, but had installed his loud-
speaker in the bedroom and would be glad
of a few words with the testing station.
I gathered that these two enthusiasts were
able to exchange greetings in spite of the
fact that one of them wa.1 unable to move
from his bed. Thus wireless has for the
first time to my knowledge provided a link
through space between an invalid and his
friends who would otherwise have been as
far apart as the poles; certainly one of
them, the invalid, felt cheered by the short
conversation. THERMION.

A discovery of wireless interest has been
made at the Bradford Corporation Sewage
Works at Esholt, where natural wireless
crystals have been found during recent
blasting operations. These crystals appear
to be very sensitive and efficient.
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Reducing Dead-end Losses
IF only one slider -tapped coil is used for
I the reception of Chelmsford and the
local station, it may be found that signals
are not very strong on the lower waves.

- This is due to "dead-end " losses in the
coil, as the extra wire needed for 5 X X

Reducing Dead-end Losses.

uses up energy on the 2 L 0 wavelength.
If a separate slider bar is used as shown
in the sketch, the unused turns may easily
be shorted. F. W. T.

Variable Series Condenser
THIS little idea should interest those
readers who are fortunate enough to

possess a small screw -cutting lathe and
who believe in making "a job" of any-
thing. It consists of a variable mica con-
denser arranged on the well-known tubular

Details of the Condenser.

telescopic principle, which can be fitted
direct to the aerial terminal of the receiver
in the manner shown. The tubes, which
are of braSs or copper, should be about
2.?,4, in. long by yt in. in diameter. The
inner tube is covered with mica, which

PRACTICAL
ODDS AND ENDS 0°

is preferably arranged -in thin longitudinal
strips and secured with Seccotine. The
larger tube is internally threaded at the
lower end to accommodate the fixing lug.
Integral with the lug is a projection which
is -split to form a. plug, this being so
arranged as to engage a hole in a disc,
which is screwed into the lower end of the
smaller tube. The upper end of this tube is
fitted with a lug to accommodate the aerial
lead-in and a small manipulating knob.

The larger tube may be split if necessary
and the top inside edge should be well
rounded off with a smooth file and some
emery -cloth, otherwise the mica will be
cut or scraped when making adjustments.
The device may be simplified by soldering
the lugs and the socket -disc to the tubes.
By means of the simple plug -and -socket
connection the condenser may remain a
permanent fixture to any receiver, it being
only necessary to push the inner tube hard
down on to the plug to obtain the direct
lead -in -to -aerial terminal connection.

O. J. R..

Large -capacity Condensers
IN some circuits the use of a variable

condenser having a large maximum
capacity is necessary,. It is not, of course,
possible to make a vane -type condenser
with an infinite number of plates, as it
would be almost an impossibility to obtain
the correct alignment. An ordinary vane
condenser of .00t or .0005 microfarad
capacity can be easily converted into a
variable condenser having a much greater
maximum capacity. If pure vaseline is
inserted between the fixed vanes so that
the moving plates have to cut their way
through, the capacity of the condenser will
be increased. Pure vaseline, as sold for
medicinal purposes, has a dielectric con-
stant many times greater than that of air,
and the maximum capacity of the con,*
denser will be proportionately increased.

U.

A Stable Detector
CRYSTAL detectors which have the

catwhisker type of contact are apt
.to be affected by vibration, and it is very
difficult to keep the whisker on to the
sensitive spot. The detector shown in the
diagram is capable of withstanding a great
deal of vibration, yet is sensitive and
easy to construct.

The method of construction is clearly
shown in the diagram, but the results
obtained with the detector will depend on

the materials used. Two wads of tinfoil
are pressed lightly on each side of the
crystal and are. kept in place by means of
springs.

The outer containing tube may he made
of almost any insulating material, but a
short length of ebonite tube will be easy
to work. The end supports should be
made of springy brass strip in order that
the detector may be easily assembled.

The crystal is clamped as shown in the

'11 fTs
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A Stable Detector.

centre of the tube, and it should be noted
that the tube is the only part free to
revolve. The bushes, springs and tinfoil
contacts are kept in position by the brass
end strips, and adjustment of the detector
is made by just turning the tube. J. 0.

A Neat Switch Box
EVERY amateur needs some easily

hooked -up means of switching -in alter-
native pieces of apparatus, phones, etc.,
for quick comparison and test. Such a
means is provided in the simple -to -make
gadget described here: A piece of scrap
ebonite, a panel -mounting D.P.D.T.
switch and six phone terminals are re-
quired. The sketch is self-explanatory and

111111//111111111101M1W1141111011.1111111.1...miligniANI

Switch Panel.

shows how to assemble the parts. If a
little care is taken in the making,
especially in the alignment of the con-
tacts, it will be seen that a neat little
switch -box can be produced,. the uses of
which are legion. W. G.
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RULES.-Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
question at a time to ensure a prompt reply, and please put sketches, lay -outs, diagrams, etc.,on separate sheets containing your

name and address. Always send stamped, addressed envelope and attach upon (p. 616).

Dull -emitters and Safety
have purchased a dull -emitter and

wish to insert some device which will prevent
my accidentally burning out the valve by
connecting the H.T. across it. I believe a
resistance is all that is necessary.-R. P. (Ely).

A.-The resistance should be a non -in-
ductive one, and its value can be found from
Ohm's Law. i Current - VoltageThus,

Resistance.
if the safe value of the current is- o5
ampere (assuming that the valve is a DE.o6)
and the H.T. is 50 volts, a r,000 ohms
resistance will be needed in the H.T. lead.

Receiving Chelmsford
Q.-My crystal set works satisfactorily on

the broadcasting wavelengths, but Will not
receive Chelmsford when a loading coil is
added. The loading coil is guaranteed suitable
for 1,60o metres, and I have added it in the
aerial lead-in as shown in the diagram.-C. C.
(Bexhill).

DAD/NG
CO/L

Circuit for Chelmsford.

A.-The loading coil should not be connected
in the aerial lead (as shown at x in the diagram),
but should be placed directly in series with the
varionieter as shown.-U.

Secrecy of Wireless
Q.-If secrecy is impossible, of what use will

the wireless telephone be ?-A. B. (E. ro).
A.-Its use has been demonstrated already

in numerous ways. It will permit of direct
conversation without connecting wires.

It already enables invalids at home or in
hospitals to enjoy musical performances.
Secrecy is not always necessary, and twenty
years of commercial wireless telegraphy have
shown that, apart from war, little or no trouble
has occurred to anybody -by the interception
of wireless messages.-U.

Accumulator Acid
Q.-What is the correct way of mixing

and adjusting the electrolyte of an accumu-
lator ?-A. I. T. (Dulwich).

A.-Acid of 1.22 specific gravity contains
about r part of concentrated pure acid to
about 3 or 31 parts of water by volume.

In mixing this, add the acid slowly to the
water (and not the water to the acid) and
wait till the solution is cold.

Evaporation from the cells should be
corrected by the addition of distilled water
only.-U.

Straightening Ebonite
Q.-Can you recommend a satisfactory

method of straightening ebonite that has been
warped through careless storage ?-C.A. (Rhyl).

A.-The material may be straightened by
placing it between two heavy boards of suit-
able size after they have been warmed in an
oven. The ebonite may also be warmed if
the 'straightening process is to be hurried.
Weights should be placed in the boards to
press the material into shape.-U.

The Position of the Rheostat
Q.-What is the cause of the loss of signal

strength when the filament rheostat is changed
from the negative to the positive filament
lead ?-C. E. (Cambridge).

A.-The position of the filament resistance
affects the potential of the grid in respect to
the filament, just as when grid control with a
potentiometer is applied, and this would be
quite sufficient to cause an alteration of signal
strength.-U.

Charging Accumulators from A.C. -Mains
Q.-I have a 6 -volt 40 -ampere -hour accumu-

lator which I wish to charge from 240 -volt
A.C. mains. Do you recommend that I should
insert a choke or resistance directly in series,
and to connect positive wire to positive
terminal of the accumulator in the usual
way ?-R. K. (Bath).

A.-The proposed arrangement is quite
unsuitable, as alternating current must be
rectified before accumulators can be charged
from the supply. It will be seen that current
which is rapidly changing its direction is of
no use for charging an accumulator, which may
be regarded as storing up current continuously
flowing in one direction. A transformer must
be used to transform the voltage down to
a more suitable value, say 40 to 5o volts,
and a rectifier is then connected in series
with the secondary of the transformer and
the accumulator to rectify the A.C. into
interrupted pulses of D.C. Various types of
rectifier,-for example, the electrolytic cell,
the thermionic rectifier, and the vibrating
reed rectifier-can be used, but as you do
not state the periodicity of the mains --(which
is the chief factor to be known in designing
A.C. apparatus) we regret we cannot advise
you as to the type of rectifier to use, or as
to the dimensions of a suitable transformer.
-U
H.F. and the Reflex

Q.-Could you tell me if it is possible to
add two stages of high -frequency amplification
to a reflex receiver ? I have built a single -
valve reflex receiver (using H.F. and L.F.
transformers) that is giving very satisfactory
results. Can I add an H.F. amplifier in the
ordinary way ?-F. H. (Birmingham).

A. --You do not state what type of reflex
circuit you are using, but we suppose that
you refer to the standard single -valve reflex
circuit using a crystal detector. If care be
taken in the construction of the H.F. amplifier,
it should be possible to add two stages of H.F.
One of the valves may be coupled on the
tuned -anode system if desired (in order to
obtain maximum selectivity and amplification),
but the last valve in the amplifier should br
coupled to the reflex valve by means of an H.F.
transformer. With most reflex receivers it is
possible to add further stages of H.F. am-
plification ; some sets, however, are almost
uncontrollable if this is done.-U.
Protecting Headphones

Q.-Is there any method (other than using
a telephone equal -ratio transformer) of in-
sulating high -resistance headphones from the
steady D.C. supplied by the high-tension
battery.-J. G. (Slough).

A.-A very simple and efficient method of
protecting the headphones is shown in the

Protecting the Phones.

diagram. A high -impedance low -frequency
choke is inserted in the high-tension lead in
place of the phones, the latter being connected
in series with a condenser c of '.or microfarad
and the choke.

The alternating potentials will be choked
by the impedance of L, and will be compelled
to pass through the circuit c'1.-U.

Short-wave Heterodyne
Q.-I wish to construct a short-wave local

oscillator and should like data for winding the
tuning inductance to cover a wave range of
too to 200 metres.-j. C. (Wallasey).

A.-To cover so large a waveband with
only one coil it will be necessary to use a fair-
sized variable condenser, say one of .0003
microfarad and a vernier device will, therefore,
be a great help in tuning.

The coil may consist of 25 turns of No. 22
d.c.c. wire upon a 3 -in. diameter ebonite tube,
the reaction winding consisting of 20 turns of
the same wire wound upon the same tube, side
by side with the tuned circuit winding. =U,
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THE MULTI-VALVER AND THE H.T. BATTERY.
SOME HINTS ON OBTAINING THE BEST SERVICE
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WHEN three or more valves are used
on powerful loud -speaker sets the

high-tension supply need§ more careful
attention than is generally realised. With
small valve sets one can almost look upon
the high-tension battery as a permanent
fixture and forget about it. Provided a
good one has been acquired, it will at any
rate perform its function properly for any
time between six and twelve months. This
Is not likely to be so with a multi -valve
set, however.

A. standard well -made high-tension
battery is capable of giving up to about
ro milliamperes of current and might be
expected to stand up to such a demand
for two months if used approximately
fourteen hours a week. If only 5 milli-
amperes are taken the normal life should
be about six months with the same amount
of use.

Current-R-quirements
The amount of current required from

the higli-tension battery depends upon the
types of valve used, the nurnber of valves
employed, arid the potentials at which the
grids and plates of the valves are oper-
ated. A representative good -class general-
purpose valve when working with So volts
on the plate (or anode) passes a current
of just Under r milliampere with no special
grid. bias. Two such valves in cascade
demand nearly 2 milliamperes, three and
four or five valves correspondingly more.
If the high-tension voltage is increased to

HT +4

HT+

A Serviceable H.T. Unit.

high-tension battery, which is not likely
to stand up to the demand for more than
three months.

As previously indicated, when these
figures were taken the grids of the valves
had no other bias than that given by the
slight drop across the rheostats in the
negative leads of the filament current
supply. In practice, therefore, about r volt
negative was applied to the grids of the
valves. If in addition 4 volts negative is
deliberately applied to the grid of a
general-purpose valve with 120 volts on
the plate, the anode current drops r milli-
ampere. Thus it will be seen that if
moderately low high-tension voltage is
applied to the high -frequency and detector
valve's and extra grid bias to the low,
frequency amplifying valves, the drain of
current from the high-tension battery can
be kept down to a reasonable amount with
beneficial results to the life of the battery.

Power Valves nrd H.T.
.50 .50 If, as is often the case, small power

0 valves are used as low -frequency ampli-

0 fiers, the high-tension battery is almost
sure to be overloaded, if of the standard
type, as these valves are "greedy" with

HT+ O 0 high-tension current. Take the B. T.H. B4
to, O O and the Marconi Osram DE5 as representa-

tives- of this class of valve : they take
5 milliamperes at So volts and about
ro milliamperes at 120 volts on the plate
if no extra negative bias is applied. With

0 4 volts negative on the grid the plate
0 0 current is reduced to 2.5 milliamperes at

LT So volts and to about 5 milliamperes with
120 volts on the plate. These figures show
clearly the necessity of carefully. watching
the plate current demand on multi -valve

Fig. 1.-The Use of Multi H.T. Units. sets.
The simplest method of overcoming the

120 volts, which is not uncommonly high, high-tension problem is to use one of the
then the anode current jumps up to at triple -capacity batteries made by several
least double the previous reading. A set of the well:known firms. These large units
with four general-purpose valves takes, will give up to zo milliamperes and are
therefore, about 9 milliamperes from the quite capable of over six months hard

SET

C

0 0 +

service at about 15 milliamperes. Wet- or
secondary -cell high-tension batteries meet
the position in the same manner, but one
has to bear in mind their initial cost,
bulk, and the problem of recharging.

There is a way of safely using standard
high-tension batteries when the set is fitted
with several H.T. + terminals. The
method is to employ two or more distinct
batteries, both connected to the same'H.T.
negative terminal. In the case of a four -
valve set and using two distinct batteries,
one battery could supply the first two
valves and the other the remaining two.
Such an arrangement is shown diagram-
matically in Fig. 1.

Separate Supply
Another arrangement suitable for such

a set as one employing two H.F., detector
and one L.F. (power) valve is shown in
Fig. 2. Here the first three valves, which
require round about jo volts, are supplied
entirely by a triple -capacity battery of that
voltage. The L.F. valve, which requires
roo volts or more, is supplied by the
triple -capacity battery and an- ordinary
battery in series. The ordinary battery,
then, is required to give only the current
demanded by the L.F. valve. With such
an arrangement the big battery may be
required to yield 12 milliamperes and the
extra standard battery 5 milliamperes.

In order to be on the safe side and to
be able to experiment with ease the writer
uses a special high-tension unit made up

0.......,0+50
0 0

H T +
4 SAIRLL 13TY:

T+
0

0 0

H +
/ 5 2

H T -

SET

0
LT

0

R

o o soo,

L8RGE t3TY:

0 0 0
Fig. 2.-An Arrangement Employing Large and

Small Batteries.

of Ever -ready No. 126 handlamp batteries
wired .up in series with 2 -in. strips of
ribbon aerial, holes being drilled in these
strips in. apart. The batteries have

(Cvnth, tea in sacnci,,.ilumn f page 602)
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EXPERIMENTAL TRANSMISSION.-XII

Grid Control
THE method of varying the potential on

the grid of the transmitter is self-
evident, but the general principle is shown

-
in Fig. 47, since besides being a theoretical
explanation of grid control this is an
essentially practical circuit. It will be
seen that the- microphone replaces the grid
leak, and that as the diaphragm is affected
by sound waves, the resistance of the
granules varies, causing a control of the
radio -frequency output.

There are, however, two attendant dis-
advantages to this system. The leads are

MODULATION (continued). -

- ffitn7ff1150c5:;.L.:1153[§3rffID

We must remember, though, that with
grid control the depth of modulation must
not be too great, as even with careful
adjustment the range of grid potential

Fig. 48.-Transformer-coupled Grid Control.

47.-Principle of Grid Modulation.

she

Fig. 49.-Stabilising the Transformer.

In order to minimise capacity effects, a
high -ratio transformer may be included
in the circuit in order that the microphone
may be operated off the filament accumu-
lator and be at earth potential.

It is advisable to connect the secondary
in the low -potential side of the grid cir-
cuit, as shown in Fig. 48, or wavelength
changes may occur.

Two requirements to this method are
illustrated in Fig. 49. These are the con-
nection of a fixed high resistance in
parallel with a variable. condenser (.0005)
across the transformer secondary, and the

Fig. 50.-An Alternative Parallel Connection

passing radio -frequency currents, and as
no stepping -up device is employed, not
very much of the total output will be
modulated.

which will allow the anode current to
oscillate over the full range from zero to
saturation, without distortion setting in,
is very small indeed.

WIRELESS CLASSES
f L,!c, 1,y Llew. E. Nos,n.

During the season just ended, the Brecenshire Education Authority has held practical and theoretical classes in wire-
less ct Ystradgynlais, Swansea Valley. The photograph shows a practical class with some of the apparatus made.

connection of a rheostat in the primary
circuit to control the current flowing
through the microphone. A transformer
always ,works at its best if it has a definite
load across it; hence the resistance. The
variable condenser will be found a great
help in stabilising the method of grid con-
trol, and it prevents any curious effects
arising that might he due to stray H.F.
currents.

It is sometimes found desirable to em-
ploy a separate accumulator or battery
for the microphone, but only in special
circumstances will this be necessary, and
for the sake of simplicity in drawing this
has not been shown.

Fig. 5o shows how the method of grid
control may be applied to capacity -
coupled oscillators of the Colpitt type,
where it will he seen that the secondary
winding takes the place of the grid
leak, in series with a radio -frequency
choke. Primary connections are standard.
Of course, this method could he applied
to an inductively -coupled circuit, where
the secondary and R.F. choke would be
connected directly between grid and fila-
ment. KENNETH ULIVETT.

(To be continued)
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rA - AROUND THE SHOWROOMS
Handy Switch Arm

AM pleased to sec that the Athol En -
I gineering Company, of Cornet Street,
Hr. Broughton, Manchester, have noted a
little fault to be found in most one -hole
fixing switch -arms.

When it is desired to mount the ordinary
type of switch -arm on the panel it is
necessary to dismantle the whole com-
ponent in order to remove the large one -
hole fixing nut, and the tension of the
arm is consequently altered.

It will be noticed that in the switch -
arm made by the Athol Engineering Co.
the large nut can be -removed for fixing
without having to pull the switch -arm to
pieces. The spring washer is enclosed
and is locked at the correct tension by the
makers, and needs no further adjustment.

Athol Switch -arm.

A very smooth action over the surface of
the contact studs is possible with this
switch -arm.

Dual Transformer
MESSRS. NATIONAL WIRELESS AND ELEC-
TRIC CO., of 42, Grays Inn Road, W.C.

1E,

0

-ff1Lni]

are marketing some interesting new com-
ponents.

A dual low -frequency transformer is
particularly interesting. Two trans -

Dual Transformer.

formers are mounted in one case and all
eight terminals are brought out to an
ebonite panel fitting on the case, which is
of polished metal. The connections are
clearly engraved on the ebonite top. Two
tapped holes (4 B.A.) on the bottom of
the transformer make fixing easy. This
instrument shoitld appeal to those who
are pressed for space in their set. Owing
to the hermetically sealed winding I
could not see the method of placing the
transformers to prevent howling, but it is
claimed that L.P. oscillation is entirely
absent.

Clix Terminals
USERS of Clix terminals will be interested
to hear that Autoveyors, Ltd., have con-
siderably increased the range of these

PROGRESS AND
Vernier Rheostat
PATENT No. 229,485/24 (George Miller

Bowles, of Acock's Green, Birming-
ham) describes a vernier filament rheostat
of the type in which the resistance element
is wound on a fiat insulating bar, and
contact is made at various points by a
slider moving on an Archimedean screw.

One method of carrying the invention
into effect comprise,s two discs held apart
by three spacing -members. One of the
spacing members is adapted to receive a
sleeve of ebonite having a resistance coil
wound on the outer surface. A threaded
rod, carrying a spring contact block, is
mounted between the two discs so that
rotation of the rod slides the contact along
the surface of the resistance coil as shown
in the sketch.

handy connecting devices. A new model
of Clix, and additional accessories for use
with them, are now available.

There is now the Clix plug -socket and
the Clix adaptor, an additional accessory
that has been designed to meet the
demand for a somewhat cheaper form of
panel insert.

All the new models will adhere strictly
to the dimensions of the existing Clix
terminals.

Micrometer D2tectors
THREE 'types of neat caps micrometer- t
action crystal detector are manufactured by
the National Wireless and Electric Co. Two
are of the horizontal type, one having the
micrometer adidstment on the catwhisker,
and the other has rough adjustment of the
catwhisker with a micrometer movement

National Wireless Co. Detector.

of the crystal. The third, a vertical one
for panel mounting, has the fine move-
ment to the cativhisker,

These detectors are extremely well
made and adjustment Is all that could be
desired. They are mounted on ebonite
bases and al I brass parts are very nicely
lacquered. VANGUARD.

INVENTION
The two other spacing members prevent

the contact block froth Moving in any other

Vernier Rheostat (No. 229,4135.4)

direction than that parallel to the axis of
the rod: -

Valve Electrodes
THE mounting of electrodes in large

valves has always presented somewhat
of a problem to valve manufacturers. The

r

ordinary form of stem on which the elec-
trodes are mounted does not permit very
firm attachment to be made.

Patent No. 229,429/23 (The Edison
Swan Electric Co., Ltd., Queen Victoria
Street, London) describes an effective and
convenient means of support. In accord-
ance with the invention the usual stem of
glass or silica is provided. A concentric
sleeve of similar material is secured to
the stem at the desired number of points
by fusion so that the sleeve is held in its
position concentric with the stem, an
annular gap being- thus provided between
the stem and the sleeve.

The nickel electrode supports are held
in these annular grooves by wire twists,
any connections are made to the pins of
tl- valve in the usual way.
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A PUSH-PULL FOUR-VALVER
Constructional Details of a Four -valve Receiver with

Push-pull System of Amplification.

End View of Receiver,

p ECEIVERS do not fulfil their chief
" purpose if they fail to reproduce
speech and music in a faithful manner,
for the sole object of broadcasting is to
provide entertainment, and entertainment
in the form of sound ceases to be enter-
tainment when that sound offends the car.
Good reproduction of the original sounds
in the studio may, therefore, be said to
be the first essential of a wireless receiver.

Obtaining the Best Results
There are various methods of attaining

this- ideal -in a loud -speaking wireless set,
nearly all of which are applied to the
low -frequency amplifier employed. Good
volume demands a large current output
from the set, -and in the great majority of
receivers this is achieved by the use of
power valves and high H.T. voltages,
while the inter -valve coupling is either
transformer, resistance -capacity or choke,
or a, combination of any of the three.
The ordinary transformer method has
quite the best electrical efficiency as re-
gards output for a given input, but unless
very great care is exercised in the final
stages, and unless expensive power valves,

Plan View.

usethe

together with high
H.T. and grid bias
voltage, are used, con-
siderable distortion may
occur.

The resistance -
capacity a n d choke
methods are both ex-
cellent as reproducers,
but both suffer from the
comparative defect of
poor amplification per
stage and necessitate

of an- excessive H.T. voltage; so
that unless the user. has plenty of battery
power available and the wherewithal to
buy and maintain both power valves and
batteries-, the above systems do not recom-
mend themselves.

Push-pull Amplification
The solution to the problem is found in

the push-pull system of amplification-a
'method used greater
extent than in England. Now, however,
properly -matched pairs of push-pull trans-
formers are -available -in England, so that
anyone desiring a large degree of amplifi-
cation requiring only ordinary R -type
bright- or dull -emitter valves may avail
themselves of this method.

Briefly, the method consists of employ-
ing two ordinary valves to do the rot of
one power valve, the transformers being
designed and connected in such a manner
that the push-pull valves are in parallel.
One winding of each of the special trans-
formers is split, the split winding of the
first transformer being the secondary and
of the last transformer the primary.
Reference to the circuit diagrams (Figs.

and 2) will show ex-
actly how these connec-
tions are made.' In the
actual transformers the
connecting tags are dis-
posed vertically above
one another, and it
would obviously be im-
practicable in Fig. 2

accurately to show this,
so that for convenience
the terminals are shown
horizontally. No diffi-
culty in following the
scheme should exist,
however-, for the neces-
sary terminal identifi-
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cation signs are clearly
given in the diagram.

Volume and Purity,.
The receiver, as de-

scribed, has enormous
volume and remarkable
tonal purity on the
local station, and 2 L 0,
about eight miles away,
can  be cut out and
other B.B.C. stations
brought in on the loud-
speaker at good strength. Under the aerial
conditions available, which necessitate a
very long lead-in extending right through
the house, this is a comparatively excellent
result, as such conditions have a very
bad effect_ as regards selectivity. The
Igranic gimbal -mounted coils are a reve-
lation as regards selectivity and Sharpness
of tuning. The ingenious and effective
vernier device -on the Gimbolder may en-
tirely take the place of a vernier con-
denser, as it is possible to give an almost
imperceptible rotary motion to any desired
coil in addition to the usual angular
Movement. Further, due to an almost
complete absence of self -capacity in the
coil mountings, great selectivity is
obtained.

In this article the exact parts used are
mentioned by natne, so that anyone de-
sirous of so doing may make the set
exactly as described. Where other similar
high-class apparatus is available, however,
it may be used without detriment, always
providing the electrical characteristics are
approximately the same.

Materials
The following is a

list of the parts used
One Radion mahoga-

nite pane I, 14 in. by
7 in. by -fai 'in. ; three
scrap pieces of ebonite;
two -rheostats, 15 ohms
each; one rheostat,
ohms; one Peto-Scott
square -law variable
condenser, .001 micro -
farad; one Peto-Scott
square -law v a ri able
condenser, .0005 micro -
farad; four Peto-Scott
anti-microphonic valve
holders; one Edison -

ntakur Ws

Another View showing Components.

Bell fixed con -denser, .002 microfarad ;
one lldison-Bell fixed condenser, .0003
microfarad; one Edison -Bell grid -leak, 2

megohms; one Elwell radio jack, type
S.F.; one pair of Pye push-pull trans-
formers; one Eureka concert -grand trans-
former; three Radion mahoganite
2 in. diameter; two Radion mahoganite
dials, 3 in. diameter; one Igranic Gim-
bolder and suitable Igranic coils; eleven
terminals;
transfers; four Cossor Wuncell valves.

In the following description of the con-
struction. of the set,' all the components
bear a designating number which may be
found by reference to the wiring diagram
Fig. 2. The panel (i5) is illustrated in
Fig. 3, from which- the dimensions and
positions of all the holes for fixing the
various parts may be gathered. All the
components are of the central -hole fixing
type, and therefore no tapping of the panel
is required. The mahoganite has a
polished surface which need not he re-
moved or matted, as it is the result of a
special polishing process.

The rheostats (1 i and 12) which regu-
late -the filament current to the first two

View from Rear
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A PUSH-PULL FOUR-VALVER
Constructional Details of a Four -valve Receiver with

Push-pull System of Amplification.

End View of Receiver,

p ECEIVERS do not fulfil their chief
" purpose if they fail to reproduce
speech and music in a faithful manner,
for the sole object of broadcasting is to
provide entertainment, and entertainment
in the form of sound ceases to be enter-
tainment when that sound offends the car.
Good reproduction of the original sounds
in the studio may, therefore, be said to
be the first essential of a wireless receiver.

Obtaining the Best Results
There are various methods of attaining

this- ideal -in a loud -speaking wireless set,
nearly all of which are applied to the
low -frequency amplifier employed. Good
volume demands a large current output
from the set, -and in the great majority of
receivers this is achieved by the use of
power valves and high H.T. voltages,
while the inter -valve coupling is either
transformer, resistance -capacity or choke,
or a, combination of any of the three.
The ordinary transformer method has
quite the best electrical efficiency as re-
gards output for a given input, but unless
very great care is exercised in the final
stages, and unless expensive power valves,

Plan View.

usethe

together with high
H.T. and grid bias
voltage, are used, con-
siderable distortion may
occur.

The resistance -
capacity a n d choke
methods are both ex-
cellent as reproducers,
but both suffer from the
comparative defect of
poor amplification per
stage and necessitate

of an- excessive H.T. voltage; so
that unless the user. has plenty of battery
power available and the wherewithal to
buy and maintain both power valves and
batteries-, the above systems do not recom-
mend themselves.

Push-pull Amplification
The solution to the problem is found in

the push-pull system of amplification-a
'method used greater
extent than in England. Now, however,
properly -matched pairs of push-pull trans-
formers are -available -in England, so that
anyone desiring a large degree of amplifi-
cation requiring only ordinary R -type
bright- or dull -emitter valves may avail
themselves of this method.

Briefly, the method consists of employ-
ing two ordinary valves to do the rot of
one power valve, the transformers being
designed and connected in such a manner
that the push-pull valves are in parallel.
One winding of each of the special trans-
formers is split, the split winding of the
first transformer being the secondary and
of the last transformer the primary.
Reference to the circuit diagrams (Figs.

and 2) will show ex-
actly how these connec-
tions are made.' In the
actual transformers the
connecting tags are dis-
posed vertically above
one another, and it
would obviously be im-
practicable in Fig. 2

accurately to show this,
so that for convenience
the terminals are shown
horizontally. No diffi-
culty in following the
scheme should exist,
however-, for the neces-
sary terminal identifi-
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cation signs are clearly
given in the diagram.

Volume and Purity,.
The receiver, as de-

scribed, has enormous
volume and remarkable
tonal purity on the
local station, and 2 L 0,
about eight miles away,
can  be cut out and
other B.B.C. stations
brought in on the loud-
speaker at good strength. Under the aerial
conditions available, which necessitate a
very long lead-in extending right through
the house, this is a comparatively excellent
result, as such conditions have a very
bad effect_ as regards selectivity. The
Igranic gimbal -mounted coils are a reve-
lation as regards selectivity and Sharpness
of tuning. The ingenious and effective
vernier device -on the Gimbolder may en-
tirely take the place of a vernier con-
denser, as it is possible to give an almost
imperceptible rotary motion to any desired
coil in addition to the usual angular
Movement. Further, due to an almost
complete absence of self -capacity in the
coil mountings, great selectivity is
obtained.

In this article the exact parts used are
mentioned by natne, so that anyone de-
sirous of so doing may make the set
exactly as described. Where other similar
high-class apparatus is available, however,
it may be used without detriment, always
providing the electrical characteristics are
approximately the same.

Materials
The following is a

list of the parts used
One Radion mahoga-

nite pane I, 14 in. by
7 in. by -fai 'in. ; three
scrap pieces of ebonite;
two -rheostats, 15 ohms
each; one rheostat,
ohms; one Peto-Scott
square -law variable
condenser, .001 micro -
farad; one Peto-Scott
square -law v a ri able
condenser, .0005 micro -
farad; four Peto-Scott
anti-microphonic valve
holders; one Edison -

ntakur Ws

Another View showing Components.

Bell fixed con -denser, .002 microfarad ;
one lldison-Bell fixed condenser, .0003
microfarad; one Edison -Bell grid -leak, 2

megohms; one Elwell radio jack, type
S.F.; one pair of Pye push-pull trans-
formers; one Eureka concert -grand trans-
former; three Radion mahoganite
2 in. diameter; two Radion mahoganite
dials, 3 in. diameter; one Igranic Gim-
bolder and suitable Igranic coils; eleven
terminals;
transfers; four Cossor Wuncell valves.

In the following description of the con-
struction. of the set,' all the components
bear a designating number which may be
found by reference to the wiring diagram
Fig. 2. The panel (i5) is illustrated in
Fig. 3, from which- the dimensions and
positions of all the holes for fixing the
various parts may be gathered. All the
components are of the central -hole fixing
type, and therefore no tapping of the panel
is required. The mahoganite has a
polished surface which need not he re-
moved or matted, as it is the result of a
special polishing process.

The rheostats (1 i and 12) which regu-
late -the filament current to the first two

View from Rear
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valves (to and 18) have each a resistance
of 15 ohms, while that (13) -which controls
the push-pull valves (17 and zo) and
which are in parallel, is of 7 ohms re-
sistance. The Elwell type S.F. jack (t-4)
automatically switches the filaments "off "

602

the panel --a fault which would prevent
the dials from lying close to the panel.
The dials are fitted so that when the rheo-
stats are "off," the zero marking is placed
at the top of the dial.

The variable condensers (1 and so) are

Fir. 3.-Drilling Layout of Panel.

or "on " when the telephone plug is pulled
out or pushed home respectively. It will
be noted in the photographs that the
rheostats are held away from the panel by
means of thick washers slipped over the
spindle bearings between the back of the
panel and the rheostat formers: Their
object is to prevent the rheostat bushes
from projecting too far from the front of

arranged one above the other at the ex-
treme right hand of the panel looking
from the rear. Their dials read in reverse
directions, one being clOckwise and the
other counter -clockwise. This detail is
clearly shown in the photographs.

All the uncontrolled parts of the set are
mounted on a wooden sub -base 14 in. long
by 6% in. wide. This base may be made
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of well -seasoned wood in. in thickness.
If it shows any tendency to warp or twist,
it should be tongued and grooved at both
ends by strips of wood whose grain runs
at right angles to that of the main member.
The base is attached by three long brass
countersink wood -screws to the back of
the panel at its lower edge.

The positions of the valve -holders (17,
io and zo) may be gathered from the

practical wiring plan shown in Fig. z, and
in the plan photograph of the set. The
first L.F. transformer (21) is fixed to the
right-hand front corner of the base as seen
from the rear. The terminals face the left.
Just by the latter is the 4% -volt pocket -
lamp battery (24) for grid biasing all the
L.F. valves. The battery is gripped in a
lij-shaped clip of brass strip, which is
secured to the base by a central hole
through which is passed a wood -screw.

To the left again is the first Pye push-
pull transfdrrner P.P.I. (22). It is fixed
to the base so that its contact strips face
the grid battery, the iron core being at
right angles to the panel. The second
push-pull transformer (23), marked P.P.
tele., is placed in the position on the left
end of the panel corresponding to the
Eureka instrtiment at the right. The con-
tacts of the last transformer face the panel.
A telephone condenser (r6) of .002 micro -
farad capacity is screwed directly to the
base between the last transformer and the
panel. R. B. H.

(To be concluded.)

BROADCASTING
DEVELOPMENTS IN

FRANCE
UP to the present southern France has

had but little opportunity of enjoying
broadcast telephony. The Landais Radio
Club, however, by private subscription,
has now installed a low -power transmitter
on the Mont de Massan, and is providing
a broadcast entertainment every 'Wednes-
day between i8.00 and 19.00 G.M.T. The
wavelength chosen has been that of 365
metres, which might account for the inter-
ference noticed on one or two occasions
in the 2 L 0 transmissions.
 It would appear that the above -men

tioned move on the part of wireless
amateurs has stirred the French Govern-
ment into action, as a new official broad-
casting station is already in course of
erection at the Hotel des Postes, Mar-
seilles. Although the wavelength has not
yet been definitely fixed, it is fully ex-
pected that the first tests will take place

 within the next few weeks.
According to French reports, now that

the Eiffel Tower is transmitting concerts
on 1,5oo metres thrice weekly; it is almost
impossible for the Paris listeners to secure
clear reception of 5 X X on those even-
ings. Owing to 'interference from
numerous harmonics considerable difficulty
is encountered in tuning -in most of the

foreign short-wave broadcasting stations.
The i,5oo-metre transmissions are broad-
cast from the small aerial affixed to
the first -floor platform of the Eiffel Tower.

J. G. A.

"THE MULTI-VALVER AND THE H.T. BATTERY"
(continued front page 597)

very convenient terminals, but in connect-
ing them up care has to be taken to clean
up all contacts, as they are usually coated
with a certain amount of wax. The photo-
graph shows an 8o -volt battery made up
in the manner described, there being
eighteen 4% -volt batteries.

In order to know with certainty what

demands are being made on the high-.
tension battery by a set, a milliammeter
should be wired in series with the negative
lead as shown in Fig. 2. Such a meter
can with advantage be perManently wired
into a set, but then a switch should be
arranged so as to short-circuit the meter
at such times that readings are not being
taken. D. G. 0. H.

The new 5 -kilowatt transmitter now
being installed at Munich will be in
operation next July. Work has already
begun on other German broadcasting
stations.

ART IN SHOP -WINDOW DISPLAY
The picture shows a window of Messrs. Selfridge & Co. Ltd., with a large range of Amplion loud -sneakers.
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MAKING A COIL WINDER

,
S01\1E articles on the construction of low-

%) frequency transformers cheerfully in-
struct the would-be maker to wind the
transformer by means of a winder con-
structed of " Meccano parts " or a common
drill ! Only one who has attempted the
task of winding some 15,000 to 20,00o -turns
of a fine wire, such as No. 42 gauge, can
appreciate how next to impossible it is to
make anything like a good job of a trans-
former wound by either of the two means.

In winding, in a lathe, any multi -layer
coil, the inconvenience of altering the
direction of travel at the termination of
each layer, as, for instance, in construct-
ing a transformer rit, in. long with some
75 to So layers, is considerable. The
winder now to be described reduces this
labour to the simple task of lifting the
wire from one side of a grooved wheel to
the other.

The device consists essentially of a

aRN.

9"x /Ix 114

(c- -4
4 1 17c. 24 77/7/
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Fig. 1 (above).-
Frame Member.
Fir. 3 (leit).--

Saidle.

multi -grooved drum (over which the wire
passes) revolved by the tension of the wire
and moving laterally at a very slow rate,
acting as a guide to the wire and closely
coiling it on the reel or former. It com-
prises a frame, a mandrel for revolving the
reel or former, and a grooved drum revolv-
ing on a finely -screwed rod.

The Frame
The frame may be made in various

ways, but may conveniently be constructed
of a piece of mild steel in. or 1% in.
wide by in. thick mounted on a leg
terminating in a foot, which can be con-
veniently screwed to a wooden base. The
frame may, of course, if preferred, be
screwed to a wooden bracket.

The steel should be not less than 9 in.
long. First_ scribe lines as shown in
Fig. r. Drill at point A and tap 4. -in.

Whitworth. Obtain a piece of brass
tube (Fig. 2) 3i in. outside diameter by
34 in. bore and 4 in. long and drill a hole
at point B (Fig. i) in the steel plate to fit.
Sweat a bush in one end of the tube,
drilled y'w in. Sweat the tube in the hole
B flush with the face so that it projects
3;7$ in. to the right (see Fig. 2).

Prepare a spindle A (Fig. 2) of (-in.
,silver steel rod 7-5,6 in. long, and screw
one end for a distance of a in. 4 -in.
Whitworth, and the other end to a dis-
tance of about 3/4 in., leaving a plain part
64 in. long. A round milled brass nut
should be fitted to the end screwed 1/,, in.
The 0 -in. screwed portion should be
firm* screwed home on the part, project-
ing (Fig. 2).

Gecrs
A suitable pair of gears of about t to 3

ratio should be obtained and the smaller
one bored a revolving fit to the above -
mentioned spindle. A pair of 4. -in. thick
brass gears, with ten and thirty teeth re-
spectively, will be a convenient size.
Place the smaller gear on the spindle, and
after engaging the other in mesh, scribe
the centre C on the longitudinal line of the
frame. Drill a hole through the frame at
this point about 3 in. in diameter. The
distance of c from the centre A cannot con-
veniently be accurately determined but
can only be fixed by trial. -

A short piece of thick brass tube Cr,
about 2 in. long, with a bore of -4 in.
(assuming the gears are bored 4 in. or
under), is obtained and the hole C en-
larged to, the outside diameter, the tube
being securely sweated in position-flush
with the inner face, and projecting at
the same side as the large brass tube
(Fig. 2).

A piece of silver steel Ca to fit the bore
of the brass tube is then sweated into the
large gear wheel (so as to form a spindle)
and screwed at the other end about in.
so that it will revolve freely in the tube
with the threaded part projecting. A
small handle, say 2 in. long by 3'6 in. by
3 in. thick, fitted with a knob is to be
tapped to fit the short spindle (Fig. 2).
A grub screte fitted to the handle will
make this secure, as the motion being
anti -clockwise it tends to unscrew. For
those who prefer a clockwise motion a
small jockey wheel should be interposed
between the large and the small gear
wheels.

To prevent the gears moving except
when the handle is operated a strong flat
spring bent at the end to engage in the
teeth of the large gear should be mounted
on a small block on the inner face of the
franie. (See Fig. 1.)

Before leaving this part of the work the
constructor should make sure that the
motion of the handle and the large and
small gears is as satisfactory as possible,
as accurate winding largely depends on the
smooth working.

The Complete Winder.

taken in hand. This consists of a threaded
brass rod about 12 in. long-screwed for

_about 6 in.rigidly held in the projection
on which a " saddle " revolves, carry-
ing a series of " stepped " grooved discs or
a single grooved drum for the purpose of
leading the wire on to the coil.

The construction of the spindle and the
"saddle," screwed as they are -fifty turns
per inch, is beyond the capacity of most
amateurs, and recourse must therefore be
had to an optical instrument maker.,

Coe

SCREW OF
KNOB

eel!

I'll i1 ,111111,111V
Minrfir

Fig. 2.-Plan of Winder without Base.

Having obtained a brass spindle IA. in.
in diameter 12 in. long and screwed so
turns per inch for a distance of 6 in., the
bush at the outer end of the tube must be
bored out an easy fit for the plain part of
the spindle. A small set -screw should be
fitted through' the bush so as to lock the
spindle in position.

Another bush about i in. long should
be fitted at the other end of the hole. It
should be bored to fit the plain part of the
spindle easily and be a push fit in the
tube. It should have a flange about 3 in.
in diameter, and three grub screws should
be fitted to the tube (top and sides) so as to
hold this bush firmly in position (Fig. 2).

The simplest form of saddle should be
y., in. long by in. in diameter with a

small flange at one end 3.( in. in diameter;
this should be screwed fcir about 3 in.,
and fitted with,a round nut (Fig. 3). This
device will be found quite sufficient and
satisfactory for the purpose. H. C. H.

(To be concluded)

Guide Ask " A.W." for List of Practical
The guiding mechanism should now be Money -making Books
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ALTHOUGH
the new Wireless Tele-

graphy and Signalling Bill, recently
laid on the table in the House of Com-
mons, has not been proceeded with, it
still stands as originally constituted.

The National Association of Radio
Manufacturers has decided to arrange a
special wireless programme which will be
broadcast on the night- of April 28. - The
artists will be chosen as far as possibe
from those who have found most favour
with the British public.

Mr. Victor Smythe (2Z Y) (Manchester)
states that the B.B.C. is considering
broadcasting at 8.30 a.m. At first early
morning broadcasting would he done on
from London, but probably there will be
simultaneous breakfast -time broadcasting
later on.

Two-way wireless communication with
a New Zealand station has been estab-
lished by a local amateur at Galt, Ontario.
The distance is 9,60o miles. -

A claim has been made against the
Blyth Corporation for the -death of a man
who was caught by an aerial which had
been blown down, and judgment was
entered against the corporation. It was
decided to request owners of aerials across

604

public roads to enter into an agreement to
insure against accidents to individuals
caused by falling aerials.

Capt. Eckcrsley, of the BAC., says
that many technical difficulties stand in
the way of broadcasting Parliament, and
while it is possible to give front -bench
speakers, to broadcast the whole sound
picture in the House iS probably im-
possible. It will therefore be necessary
to erect new stations on different wave-
lengths to give a Parliamentary broadcast
service.

On April 16 the programme will in-
clude instrumental music by the Lcridon
Piano Quartet, a new combination consist-
ing of Mr. Samuel Kutcher (violin), Mr.
Harold Berly (viola), Mr. John Barbirolli
(violoncello), and Miss' Ethel Bartlett.
(piano).

After a severe earthquake shock, accom-
panied by heavy rumblings, which oc-
curred in Switzerland, people who were
listening to a sermon being broadcast from
Lausanne station were able to hear more
clearly.

The Turkish Government has decided to
build at Angora the most powerful send-
ing station in the world. Capt. Edward
Walker, a. former British Army officer,
is responsible for the new plans, which
have been laid before the Turkish Cabinet.
The Turks insist that the station shall be
more powerful than any in existence, so
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that it will reach every corner of the
world under any atmospheric conditions.
The Old COnstantindple station inay be re-
paired for European service.

The Post Office - do not wish to treat
broadcasting services as a substantial
source of revenue to the State, and will
give every consideration to the possibility
of reducing the licence fees as the number
of licences increase, states the Post-
master -General.

Plans have been completed for the erec-
tion of a wireless station at Manila The
transmitting station, with eight steel
towers, will be located on Mariveles
Peninsula, near the entrance to Manila
Bay. The receiving station will be about
three miles from Manila. A submarine
cable will connect the receiving and trans-
mitting stations, and both will be operated
by means of "remote control " from a
building in the business centre of Manila.
It is said -the project will involve an out-
lay of $4,coo,000.

Sir W. Mitchell -Thomson, the Post-
master -General, addressing a special depu-
tation of the Radio Association, agreed that
sympathetic consideration should be given
to the association's suggestion for the re-
duction of the penalties on listeners -in
proposed by the new Bill.

The _ Ecole Centrale des Arts et Manu-
factures, Paris, is now broadcasting short

(Columned on tare (05)

that opens for you a
road of unending possi-
bilities ! The C. & S.
DULL EMITTER. We
are receiving every day
unsolicited testimonials
from delighted users

praising its
CLEAR MUSICAL TONE, LONG LIFE. LOW
CURRENT CONSUMPTION, and RELIABILITY.

SHe.

C. & S. Dull Emitter
2 v. 0.2 amp. (227) which received NEW
ZEALAND on a single

valve, costs you only
(Also made 0.06 amp. (227L), 15/-).

GET YOURS NOW !
Special process
dry batteries for
these valves :-

227 ... 7/6 each.
227L 5/- each.

Send for illustrated catalogue.

CRAIK & SMITH (Desk B)
ALLEN STREET, GOSWELL RD., LONDON, W.C.1

'Phone : CLERKENWELL 734,3.

RAVOX----k
THE NEW VANELESS
VARIABLE CONDENSER
GIVES THE SAME FINE
TUNING IN ONE OPERATION
AS IS POSSIBLE WITH THE
BEST VERNIER CONDENSER,
AND DISTANT STATIONS
CAN BE TUNED IN WITH
EASE

I le
N,I,t.11110101

11 1

11

A{!

4 RADIOVOX LIMITED,3
(Dept. A),

10/11, Jermyn Street, Piccadilly Circus, London, %V.1.

The " Ravox " is a revolution in
condenser design. It has an even
scale of capacity variation through-
out the whole of its range and,
owing to the small size of the
electrodes, the losses are reduced
to a minimum
There are -no delicate vanes to get damaged
or dusty. The movement is firm and
smooth and the position of the electrodes
eliminates hand capacity effects.
The Ravok Variable Condenser is a
round, engineer huilt component - is
entirely enclosed in a strong fibre case
and an ornament to any set.
"Stations roll in; America on I valve:'
These are comments we have received
from a customer..

16
P.stage 4d. extra

.001

.0005

.0003
One -hole Fixing

HAVE YOU USED THE
GREYSTONE CRYSTAL?
Sent complete with catwhisher

in 133x 116 post free.
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It Pays to Buy
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"1 don't leave it a

0 7
chance I know at a glance w ten
ray battery needs recharging."

,
ih
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NEW PRICE LIST
We have just published a new edition
WIRELESS BATTERIES PRICE
A copy will be sent post free upon

of our
LIST.

request

the Best Battery
The cost is but a little more-yet that
little means so much !
For instance, when you use Peto &
Radford
" GRAVITY FLOAT " BATTERIES
you are for ever free from inconvenience
through your battery running out in the
midst of an interesting programme.
Why ?
BECAUSE

Each cell possesses three Gravity Floats of distinctive
colours-white, blue and red. The white float sinks when
the cell is 50 per cent, discharged, the blue float follows suit
when 75 per cent, discharged, and the red float gives final
warning that the cell is 95 per cent, discharged and requires
immediate attention.
You cannot buy better Batteries than those manufactured
for over thirty-five years by-

ETO & ADFORD
E(Proprietors : Pritchett & Gold and E.P.S. Company, Ltd.)

Head Offi:es and S4.9.7,1.,, :

50, GROSVENOR GARDENS, VICTORIA, LONDON, S.W.I.
Telepa n:: Victlrit 4554 (4. int:). Telegrams "Storage, Smvest, London."

new lifd4

rw a better
to build

Complete
Series

The complete set of Bowyer..
Lowe Intermediate Wave-
length H. P. Transformers
comprises 1 Input Filter
Transformer, with a .0003
Doblier Fixed Condenser for
tuning the primary, and 3
Interstage Transformers.
Each set is matched and sold
complete in boxes with Full
Instructions for Making a
Seven -Valve Super -Heterodyne
Receiver, at the exceptionally

low price of£4
A special Oscillator Coupler
Unit, uniform in size and
shape with the Transformers,
to cover the broadcast band
with a .0003 Variable Con-
denser is also supplied at
the cost of £1. The series of
Transformem with Oscillator

Coupler included costs£5

Super -Heterodyne
Given free with every set of
Bowyer -Lowe Super -Heterodyne
Transformers are complete in-
structions, wiring diagrams, and
progressive assembly photo-
graphs front which any wireless
amateur can make a Seven -Valve
Super -Heterodyne Receiver of
the latest design.
With these Transformers a Six -
Valve Super -Heterodyne gave
better results than a Seven -Valve
Instrument with foreign Trans-
formers, because the new Bowyer -
Lowe Unit is built expressly for
use with British Valves which
have less internal capacity and
more stability than foreign
transformers make allowance for.
Bowyer -Lowe Super -Heterodyne
Transformer Units are all
matched in complete series so
that each set is guaranteed to

function at: the same peak fre-
quency. A Matched .0005 Fixed
Condenser is supplied with every
set. To eliminate all chance of
short circuiting every trans-
former is tested at 500 volts
between windings. Each Trans-
former is fitted in a case of
Grade " A " Ebonite.
Although the Bowyer -Lowe Units
cost less than those of foreign
makes they give results sur-
prising in their purity and quiet
functioning no less than in their
range and selectivity. The com-
plete set, used accordingly to
the free instructions given will
enable you to build a Super -
Heterodyne Receiver of finer
performance than any you have
seen. No type of receiver is so
interesting to make and use.
Start building yours on the
Bowyer -Lowe plan to -day.

Bowyer-LoweTested
Intermediate Wavelength
H.F. TRANSFORMERS

BOWYER - LOWE CO. LTD LETCHWORTH.
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The R.I.
Permanent

Mineral Detector
is a really stab)* crystal detector.
No adjustment whatever is neces-
sary, as contact is not affected m
any v ay by vibration.

" No Catwhisker is
Used "

Rectification is obtained by a
selected piece of a rare mineral in
combination with another mineral;
and the surfaces are so uniform
in sensitivity that no searching
is required for perfect detection.
The use of a spring plunger fitted
to one of the elements enables the
point of contact between the crys-
tals to be moved, if desired, al-
though this is unnecessary.
No component since wireless was
introduced has had such a large
demand as this detector, but in-
creased factory production has
made it possible to meet this de-
mand.

PRICE, complete with metal 6/
brackets and screws for mounting

Write for leaflet "The Discovery of
1925," free on application.

Contractors to Mr Admiralty an,
alt G srornment Def.Trfrnotts.,

12 HYDE, ST
OXFORD-ST
LONDON W.C.1

%\
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RADIOGRAMS (continued from pace 604)
talks and musical items from a small ex-
perimental station installed in the college.
The wavelength is about 30o metres and
the power' 250 watts. The call sign is
S D K, and tests are. made nightly and
also  from 12.00 to 15.00 G.M.T. almost
daily.

The L.C.C. Education Committee pro-
poses to extend the use of wireless in the
elementary schools.

In view of the general satisfaction given
by the new 1 -kilowatt station at Strasnice,
the Czecho-Slovakian Government has
decided to erect relay stations in the
principal cities of Bohemia, Moravia and
Slovakia. A new high -power broadcasting
station is to be installed at Prague.

April 18 is a musical comedy night, but
it will include at about 9.3o p.m. a per-
formance of An Arabian Morn, an operetta
by Mr. Arthur Wood.

The artistes in the ballad concert for
April 19 are Miss Kate Winter, Mr.
Walter Glynne, Mr. William Anderson
(of the B.N.O.C.), and Miss Isabel Gray,
pianist. Additional items will be provided
by the 2 L 0 quartet.

An occupant of a Glasgow steel house
of the Athol type states that he has used
a two -valve set for four months and had
splendid reception. He used also a home-
made crystal set with satisfactory results
seven miles from the broadcasting station.
No shielding effects, such as one might
suppose would be caused by the steel
walls, are noticeable.

The orchestral programme for April 20
will include, in addition to orchestral
music, songs by Miss Bella Redford, Mr.
John van Zyl (bass), and part songs by
the Brompton Quartet. During the pro-
gramme Mr. A. R. Nickolds and Mr. ,
Albert H. Howe will entertain, as will
Mr. Frank "Dunlop and Miss Dorothy
Wills in a novelty mixed double set.

The Scandinavia -Baltic Fair authorities
have arranged an exhibition of wireless
apparatus in Stockholm from June 14 to
21. Finland, Esthonia, Latvia, Lithuania
and Pola1id will be represented.

La Societe des Amis de la Telephonic
sans Fil, of Luxemburg, has offered a
receiver to the Berbourg Institute for the
Blind. .

One of the aerial supports of the Uni-
versity of the City of New York, plans
for Which have been completed, will be a
mast from Shamrock IV, Sir ' Thomas
Lipton's yacht. The lower section, 113 ft.,
is of steel, and the other section, 56 ft.,
of wood.

between 8 p.m. and to p.m. on April 21
a concert arranged by The News of the
World will be broadcast from London and
some other stations. Savoy bands from
10.30 p.m. till II p.m.

By means of loud -speakers placed at
various points along the courses crowds at

APRIL 11, 1925

the Oxford and Cambridge boat race were
able to hear a full descriptive account of
the race.

- A concert by Barclays Bank Male Voice
Choir, assisted by Miss Carrie Tubb
(soprano), Miss Edith Furtnedge (con-
tralto), Mr. Peter Dawson (bass), Lamond,
the famous pianist, Mr. J. H. Squire,
the popular 'cellist, Mr. F. W. Holloway
at the organ, .and Miss Muriel George and
Mr. Ernest Butcher in folk songs and
duets, will be relayed from the Royal
Albert Hall on April 22. The concert is
being given there in aid of the West-
minster Hospital.

About £2,000,000 worth of apparatus
will be shown at the second Radio World's
Fair, to be held on the New York Times
premises from September 14 to 19.

Although her agents declare that the
broadcasting was the cause of a poor
attendance at the recent Albert Hall
ccncert, Tetrazzini herself believes that
there is no connection between the two
matters. She says that arrangements
were "rushed through," and that, in her
opinion, the day of the week was badly
chosen. An official statement issued. by
the B.B.C. denies that there was faulty
transmission which was likely to give a
poor impression of the great singer's
voice.

An appropriate St. George's Day pro-
gramme, consisting of some of Edward
German's bright, jolly and essentially
English music by the Wireless Symphony
Orchestra conducted by the composer, will
be broadcast on April 23. In addition
part songs arranged to old English tunes
will he sung by the London Male Voice
Octet, and folk songs by Miss Winifred
Fisher. At 10.3o p.m. Sir Edward Elgar's
cantata, The Banner of St. George, will
be relayed from the Birmingham station.
Savoy bands will be heard from i r p.m.
to 11.30 p.m.

For the first time in history two airmen,
several thousand feet in the air and. more
than five miles apart, have held conversa-
tion. This interesting feat was recently
accomplished at the Wilbur Wright Field,
Ohio, U.S.A., by two army aviation
officers, Major H. J. Knorr and Lieutenant
M. N. Stewart, during a test of new wire-
less apparatus. Two aeroplanes were -
equipped with transmitting and receiving
instruments, and the officers conversed
with each otter with perfect ease while
travelling through the air at a speed of
126 miles an hour in different directions.

Sir Landon Ronald will conduct a sym-
phony concert on April 24, the artiste
being Miss Daisy Kennedy, violinist.

Arrangements have been made with the
Exchange Telegraph Company by which a
continuous stream of news will be flashed
by land -line to the loud -speaker stations.

Hanover recently relayed a concert
broadcast by 5 X X. This relayed trans-
mission was picked up in Switzerland.
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WEAR EASY

HEADPHONES

EARPADS
The Acme of Comfort
Recommended by the

Medical Profession.

Do your Headphones grip your head like
a vice ? if so, don't suffer torture one
day longer. Fit a pair of " H'ear Easy"
Phone Pads. Although the phones he
close to the car
THERE IS NO PRESSURE WHATEVER
as they give a complete cushion effect.
The acme bf comfort is obtained, and the_
phones may be worn for hours on end
without the slightest discomfort or fatigue.
Moreover, the hearing is considerably
enhanced, as all eternal noises arc dead-
ened.
Send P.O. for 2.- NOW-stating make of phcnes

" C.A.C." Simplex French Polish.
I his new Simplex Polish is a discovery

indeed. It enables the novice to do real
French Polishing without trouble or risk
of failure. It provides just the thing
wanted for completing cabinet work in
best style.
A CHILD CAN USE IT WITH PRO-

FESSIONAL RESULTS.
Price, per bottle, sit:, full instructions,

2/. Postage 6d.
Price, par Outfit, containing Polish

Rubber, and Three Stains, 4/-.
Postage- 6d.

A trial will convince the most sceptical
of the results we claim for this wonderful
polish.

CITY ACCUMULATOR CO.
10, Rangoon Street, London, E.C.3.

Branches --79, Old Christchurch Road,
Bournemouth ; Central Street, Leeds.

"Amateur Wireless"
Handbooks 1 /6 EACH,
or 1/9 post free from the Editor, "Amateur

Wireless," La Belle Sauvage, London, E.C.4

Simple Crystal Receiving Sets
and How to Make Them -

Deals in a simple and straightforward manner with
the making of a number of crystal sets. With
114 illustrations.

Simple Valve Receiving Sets
and How to Make Them
This handbook seeks to show in close detail, and
with the aid of 112 illustrations, how to make and
operate about ten different types of valve sets.

Wireless Component Parts and
How to Make Them
Detailed instructions for making the various com-
ponents forming 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 Tele-
phony and How to Make the
Apparatus
This revised edition is by Mr. E. Redpath, the well-
known writer on wireless. 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.

Wireless Telephony Explained
CONTENTS: The Electron ; Induction and Electro
Magnetism ; Waves and How They Travel ; In-
ductance and Capacity ; Rectification ; Amplification;
Reaction and Beat Reception ; Aerials and Earths :
Transmitting Systems ; Receiving Sets ; Useful
Formulx and Data ; Index.

Cassell's, Publishers, Londcn.

You buy brains when you
choose the Eureka
pEDRO LOPEZ-the famous painter-was once asked

his fee for painting the portrait of a nobleman. " Five
hundred crowns, Sire," he answered. " What ! Such

a fabulous sum for a few days' work !" exclaimed the
astonished grandee. " No, Sire, but a just reward for a

., lifetime's study," gently replied the artist.

IT'S the "knowing how" that counts
in Transformer building, too. A Eureka.
is very much more than a few thousand

turns of wire wound around an iron core.
Back of every Eureka is the skill and e,c-
perience gained from ceaseless and costly
experiment. Even to - day - eighteen
months after the first Eureka Transformer
was issued-the search for improvement
continually goes on. A better method of
winding - an electrical test even more
searching and critical than before-the
discovery of new methods of insulation-
all these new ideas now incorporated in the
1925 Eureka demonstrate effectively a tire-
less quest for efficiency.

Concert 30/.Grand

EU

Yet in spite of its seemingly high cost the
Eureka Concert Grand is one of the most
economical Transformers you can buy. For
instance, a Eureka Concert Grand used in
conjunction with one of the now popular
Power Valves will give more volume than
two stages of amplification using cheap
Transformers. Again, owing to its unique
construction, the Eureka is a long - life
Transformer. It can never break down
through dampness -the arch -fiend of signal
strength-for its stout steel case is a sure
protection against the atmosphere.

Be wise, therefore, when you build your
next Set and choose the superb Eureka.

EKA
BRITAIN'S FINEST TRANSFORMER

Manufactured only by
Portable Utilities Co. Ltd.
Fisher St., London, W.C.z

Eureka
No. 2 2216

For second stage
G..icrt Ad. 2645
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CHIEF EVENTS OF THE
WEEK

SUNDAY, April 12.
Londonl, 8 3.0 Tchaikovsky Concert.
London 9.0 De Groot and the Piccadilly Orches-

tra.
Aberdeen 3.0 Bach Afternoon.

MONDAY
I ondon 80 Bank Holiday Programme.
Glasgow 8.0 Old English and Pastoral Scenes.

TUESDAY
London 8.0 Star Ballad Concert.
5 X X 8.0 Chamber Music and Drama.

Cardiff
Glasgow
Belfast

WEDNESDAY
8.0 Pre-war Reminiscences -Ill.
8.0 Operatic Night.
7.30 Symphony Concert.

608
THURSDAY

London 8.0
Birmingham 8.0
Aberdeen 8.0
Glasgow 7.35

Bournemouth 8.0
Manchester 8.0
Glasgow 8.0

London 8.0
Bournemouth 8.0
Glasgow 8.0

Belfast 7.30

Chamber Music and Drama.
British Composers Ni_ht.
Operatic Night.
Jacobite Memories.

FRIDAY
Comic Opera Night, La Mascotte
Symphony Concert.
Scots Composers and Authors.

SATURDAY
Musical Comedy Night.
Operatic Cross Word Puzzle.
Around the British Isles in Folk -

Song and Dance.
The Orchestral Players Benevolent

Fund Concert.

Ask "A. W." for List of Technical Books
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ILFORD AND DISTRICT
RADIO SOCIETY

A VERY interesting lecture was given
I-1 by Capt. Eckersley under the aus-
pices of the above .society on Thursday,
March z6, in the Town Hall, Ilford. Dr.
W. H. Eccles, D.Sc., F.R.S., occupied
the chair. The title of the lecture was
"The Story of Broadcasting in Britain."
Capt. Eckersley's chief theme was con-
cerned with the troubles that have been
encountered by the B.B.C. since the in-
ception of broailcasting and the difficulty
of pleasing all sections of the community.
The audience numbered seven hundred.

SPECIFICATION :
The " Mars " Coil B7ire (Patent
No. 229058) consists of bunches
of spirally wound wire (sce
E 0,O D in Diagram), round
each of which is another wire
(C in diagram), also spirally
wound, which acts as a con-
ductor. Each cable has three
such conductors. A flat strip
of copper (B), surrounds the
bunched TeirCS, and they are
doable cotton covered (A). In
practice this wire increases the
effective surface area for the
flow of II.F. current and a
25,70 increase in efficiency is
the result.

another

Mars
triumph

The new Mars
COIL WIRE

BASED on the accepted,rtheory that
H.F. currents flow along the surface
of wire, the new " Mars " Coil wire

is made to provide the greatest possible
effective surface area. By an ingenious
arrangement of spirally wound wires, each
bunch of wire and each conductor wire
being as far as possible air -spaced, the
cable offers a lower resistance to H.F.
currents than any other cable yet devised.
Get at least 25,.'e greater efficiency by
using the " Mars " Coil Wire for H.F.
transformers, variometers, coil, in fact
everywhere H.F. current flows.
Flexible to handle even in 14's and 18's
gauge. All gauges given below are approxi-
mate.

Marry C L
43 WIRE

FIXED
See the Mars Counts

14's ...
label on the ig's ...

20's .-
bobbin 22's -.-

26's ...

E. & W. C. MAKINSON LTD., Wellington

RETAIL PRICES.
- lbs. 4 lb. 3 lb.

5/8 3/- 1/61
7/- 3/7 1/101
7/11 4/1 2/11

... 8/2 4/3 2/2
10/- 5/2 2/7;

Works, Wellfield Road, PRESTON.

The Latest Improvement
The new contact By means of an ingeni-
ous bronze spring (shown in the enlarged
illustration) any slackness between tile bush and adjusting screw
is automatically rectified and perfect electrical contact maintained
at all times. Other features worthy of special mention
are :-Continuously variable, silent in operation, dust and
damp-proof and constant in any temperature.
VARIABLE GRID LEAK, Black Knob .5 to 5 megohms 2,6
VARIA,LE ANODE RESISTANCE, Red Knob 50,0t0 to 100,00

ohms 3B Send P.C. jar Dm -nine, Fade,.
THE WATMEL WIRELESS CO., Ltd ,
332a, Goswell Rd., London, E. .1. Clerkenwell

The BRETWOOD
GRID LEAK
with the N.P L. Report

Patent No. ,4,-95
PRICE
3/-

1'ost
3d

Another Guaranteed BRETWOOD
Speciality is our Improved

ANODE RESISTANCE
which gives accurate readings consistently from 10,000
chms to over 100,000 ohms. It is constructed on the
same principles that have made BRETWOOD Components
famous, and, of course, it carries the BRETWOOD
Guarantee. Patent No. 224,29523 Obtainable from
all wireless dealers. Price 3 '. ; or by post, 3 3

BRETWOOD, Ltd., 12-18 I ondon Mews, Maple St., London, W.

HE advantage that a Radion Panel confers on
-L a Receiving Sot is much more than merely
adding a geld case to a watch. Rather, is it
comparable to the addition of that delicate com-
pensating balance wheel mechanism which ensures
split-second accuracy. If you aim at too per cent.
efficiency for your Set you'll -naturally start with a
Radion Panel. With dials to mech.

Radian is available in 2 r different sizes in
black and mahoganite. Radian can also be
supplied in any special size. Black rd. per
square inck,nraliaganile z3d. per square inch.

ON
American Hard Rubber Company (Britain). Ltd.
Head Ofily : 13a Fore Street, Depots: xzo lyellington

xr6 Snow Hill,
p3tirreemit,,,tiamsgow.f

London. E.C. 2 Irish Agents: 8 Corporation Street, 'Belfast.

Gilbert Ad. 2662

L.F. I N Tir-RVALV e. TRANSFORMERS
WHY the Distortionless British Guaranteed " RENOWN " is THE Transformer

more worthy of your consideration than any other.
BECAUSE: -
I. It has a sound Iron Core of ample dimensions leaving the

absolute minimum of air space.
2. It has a long Primary, wound as close to the core as possible,

having correct impedance with negligible variation of ampli-
fication over the whole of the audible range.

3. The Secondary has Turns relative to the Primary, tunes the step
up required.

4. The Insulation is Perfect.
5. The whole is correctly screened with Iron, and the inside is

thoroughly protected from dampness.
6. Its Self Capacity is as low as possible, consistent with the other

factors governing constant amplification.
7. It is manufactured by The Transformer Repair Company who

have THE wide practical experience of intervalve transformer
faults.
RATIOS : 5 : 4 : 3 : 2 : TO 1. PRICE 8/4 POST FREE.

We are still repairing ANY MAKE of Intercalve Transformer, with our
efficiency equal to new guarantee for 5 -, Post Free.

TRANSFORMER REPAIR CO., Hay St., Portsmouth
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BM.

Clearer
Speech Name

with the

4* TWIN. -COIL L.F.
INTER VALVE
TRANSFORMER

BMW
REDUCED

PRICE

25/-
Carriage Paid, ready

for mounting,.

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

improved reception since fitting these transformers is indeed
amazing."

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

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

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

The

Supplied in
the following
standard voltage
ranges:

TYPO B
6420 volts
£11 5 0

Type C
12-300 volts
£1310 0

Type D 12-500 volts / For low power
£113 0 0 t transmission wok.

For two
stage

power
amplifi-

cation

We invite applications
front traders for terms.

Write for details.
The ALL Magneto Synd., Ltd.,

Wireless Dept.,
Victoria Works, Coventry.

ANODE
CONVERTER

APERMANENT
substitute for the

high - tension battery.
Ideal for power. am-
plifier work. Worked
from the ordinary 6 -
volt accumulator,, the con-
sumption is low -1.15
amperes. Perfectly smooth
reception. Continuous
adjustment of H.T. volt-
age and not by steps.

This circuit is simple
if you make it with

(A. E
ONft/IWIftaialMialaatift0141gREGO.

THE NEW COLOURED CONNECTING WIRE,

With " Glazite "-the new coloured
connecting wire-you can easily make
complicated circuits like the above
without any chance of short circuits,
or any difficulty in connecting up.

" Glazite is made in four colours,
red, blue, yellow and black, so that
you can see at a glance the different
parts of your circuit.

Glazite " Connecting Wire consists
of a tinned copper wire covered with
cotton and then with a film

imperviousof
heavy

insulating material which is flame-
proof and to moisture. It
has a high di -electric strength and is
flexible.

PRICE 1 6 PER COIL
(Length 10 ft.)

Our mark is guarantee of quality

The LONDON ELECTRIC WIRE CO.
AND SMITHS LTD.

(Makers of Electric Wire for over forty years)

Playhouse Yard, Golden Lane, London, E.C.1
Telegrams: E!elrie, London. Telepkouq; clprliminell 1388, 1389. 1390, 1391

Judd
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Mansbridge Condensers
SIR,-In view of the big demand for

condensers suitable for high-tension.
use and other parts of the circuit where a
fairly large capacity is required, it is in-
teresting to note that some manufac-
turers and a large number of dealers arc
uncertain as to the exact significance of
the term Mansbridge condenser. The
Mansbridge condenser was invented by
Mr. Mansbridge-a gentleman, I believe,
who is still on the staff of the G.P.O.---
and its claim to fame is based on the fact
that tinfoil is actually deposited on the
surface of the paper.

To the best of my knowledge Mans -
bridge rights of manufacture have never
been licensed to any Continental firms,
and, in fact, were only licensed to about
four manufacturers in this country, one
of the best known being the Telegraph
Condenser` Co., Ltd., of Kew.-E.. R. G,
'(London, W.C.).

KD KA on a Crystal
SIR,-I have read with interest, in your

issue of February 28, the personal account
of the remarkable achievement of Mr.
Stafford,. who claims to have received
K D K A on a crystal.

610

Is Mr. Stafford satisfied that K D K A
was not being relayed (i) by a Continental
station, or (2) by an English amateur?
Also is Mr. Stafford prepared to give
reasonable facilities for hearing his
crystal set working when tuned -in on all
the B.B.C. stations, which he claims he
can accomplish ?-GE0. W. ESSEX (Thrap-
ston).

SIR, -One or two further points in con-
nection with Mr. Stafford's claim arise,
namely (i) it is difficult to reconcile his
statement about visiting local valve users
and finding that they had not been work-
ing with his previous statement that

powerful oscillation " was heard at
various times. Obviously the reception
was being accomplished by local valve
sets and Mr. Stafford was getting the
benefit of them. (2) Speech which could
be heard anywhere between 250 and Soo
metres must have been very loud indeed..
I cannot do this on my variometer-tuned'
crystal set half a mile from the local
station. (3) K D K A's wavelength was
changed to 309 metres in January.-
J. G. R. (Glasgow).

"Solving the Current -supply
Problem "

SIR, --Re the article "Solving the
Current -supply Problem " in Nos. 14.3 and
144, I should like to point out a few mis-
leading statements.

i. In Fig. 3 an ordinary lamp (not a

APRIL 11, 1925

'heed tube) is shown in the smoother cir-\
cuit, thus the resistance of the smoother
is 2,000 ohms + resistance of lamp, say
2,200 ohms in all. Taking the total re-
sistance of the three valves in parallel as
10,000 ohms, the voltage across them will

240 x 10,003
= 197 volts with thisbe /0,000 + 2,200

arrangement, which is far too high for the
average general-purpose valve.

2. In Fig. 2 the blocking condenser C3
is quite unnecessary in the circuit shown,"
since the whole set, except the A.T.I. and
A.T.C., is insulated from earth.

3. An average current of .5 ampere is
assumed to be taken by the valves, and
this is also assumed to be the current
taken from the mains; but the writer has
evidently overlooked the 'fact that the
shunt resistances are only by-passing the
surplus current and not reducing the whole
current.-J. S. B. (Glasgow).

Other Correspondence Summarised
D. T. (Birmingham) has a Dutch valve

which he bought for 7s. 6d. in August,
1923, and which is still "going strong "
although he has had 2,420 hours' work
out of it.

L. D. (London, W. t) has received 2 L 0,
5XX, 2Z Y, 6BM, 5NO, 5SC, 5IT,
2 B D, S F R (Radio Paris), Radio Iberica
(Madrid), Munster (Westphalia), and
Schenectady. (New York) on his single -
valve Flewelling super receiver.

"SAY 99"
when ordering your loud speaker

IRREPROACHABLE
FOR

TONE and VOLUME
PRICE

£3 : 10 : 0
NO DISTORTION

Procurable from local agent or Sole Distributors

DOODCHILD & PARTNERS LTD.,
56-58, EAGLE STREET,

HOLBORN, W.C.1.

list

H. HAYWARD & CO.,
UNITY WORKS,

MALMESBURY RD., BOW, E.
TELEPHONE: HOLBORN, 6406 TELEPHONE: EAST, 5636
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HIGH-TENSION RADIO BATTERIES
NEW TYPE-LARGE CAPACITY

THE H.T. DRY BATTERIES DE LUXE
r)

Type R.B.3, 72 volts, with lid removed.

Designed to meet the much heavier demands now being made on the 11.T. battery. They embody all the
improvements which our experience of the requirements of modern broadcast reception has shown to be necessary.

Descriptive Price Sheet 645 on Application

SIEMENS BROTHERS & CO., LTD., WOOLWICH, LOND0i, S.E.I8

AAAAAAAAAAAAAA
BUilet#11W111:0Ce

NO architect ever passed the plans of a new building with-
out first making sure that the foundations are correctly
proportioned and capable of withstanding the strains

and stresses that are likely to be met during the years to come.
He builds for permanence.
And so it should be 'with the man who builds a Wireless Set.
He, too, builds for the future. He does rot want to find, when
his Set is finished, that a leaky ebonite panel prevents good
results being obtained. He does not want to labour in vain,
so he looks to his foundation-the ebonite panel.

All ebonite, unfortunately for the wireless enthusiast, is not of one recognised qua ity. Some is good
-some is bad. Some is suitable tor wireless use-some is not. How are you to tell? The only
safe way is to use a guaranteed brand such as Red Triangle Panels-every one of which is posit'vely
guaranteed to be leakproof .mpervious to moisture, and finished wi h a smooth urace which does
not require sand -papering before use. Put Red Triangle Ebonite-for all its advantages-is not
costly. Indeed, it often costs less then the ebonite of doubtful ancestry which you may be able to
buy loc.dly.
Fos your nest Set try Red Triangle Ebonite --afterwards yeall use no other.

at.

Special Sizes:
Ail Concert -de -Luse, 16 X 8 X #  8/- Parities, 14 X 101, X .
Transatlantic V., 22 X 11 X 16/- Transatlantic IV., 16 X 8 X  .
All Britain, 10 X 9 X k  9/. Anglo-American, 36 X 9 X i
Resistofies. 12 X 8 X . 6/- P.W. Ultra Crystal Set, 10 X 8 X i
S.T. 100. 12+ X Of X 7/- P.W. Continental Bet, 13 X 6* X i

Neutrodyne Tuner, 12 V 10 X ..  
Neutrodyne Receiver, 02 10 X .

3 -Valve Dual, 24 X 10 x
Harris Crystal Set, 0 X if

9/2
8/-

20/-
5/-
5/.
7/6
7/6

15/-
4/4

Any ,Special Size Cut per return at ",,d. per square inch.

PETO - SCOTT, CO., LTD.,
Registered Offices, Mad Order. and Showroom. -

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

Branches LONDON -62, High Hothorn W.C.1.
WALTHAMSTOW-230. Wood Street.
PLYM4JUTII-4, Bank of England Place.
LIVERPOOL -4, Manchester Street.
C'ARIMPF-04, queen Street.

Red Triangle Ebonite
P.S. 26.39

cider -ail
aliwie you cavet

en

conicecrwits,"

use CLIX./
CLIX PROVIDES AN IDEAL POINT FOR SOLDERING

Perfect contact-instantane-
ously-everywhere.
The tapered design of CLIX
plugsocket ensures full surface
contact in every one of its
countless applications.
That's why CLIX, the Elec-
tro--Link with 159 Uses,
supersedes all forms of Plugs,
Terminals and Switches, and
has standardised the wiring of
all radio circuits.

Retail Prices of the New
CLIX

CLIX with Locknut 3d.
CLIX Insulators

(6 colours) Id. each
CLIX Bushes

(6 colours) Id. pair
CLIX Adapter

with Locknut 2d.

Obtainable {roof all Wireless
Dealers or direct front the
Patentees and Manufacturers: -

AUTOVEYORS LTD.
Radio Engineers and Contractors

84 VICTORIA STREET, LONDON, S,W.1
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EAR PAD
the only scientifically pre-
pared pad - can be had
from Wireless Dealers, or
POST FREE from the
makers on receipt of 1/3.
A. de St. DALMAS & Co.

LIMITED
LEICESTER

Otnateut Wireless

BROADCAST
TELEPHONY

Non.-In the following list of transmissions
these abbreviations are observed: con. for,
concert; lee. for lecture; orch. for orchestral
concert; irr. for irregular; in. for metres; and

sig. for signal.

GREAT BRITAIN
The (lines given. are according to Greenwich

Mean Time.
London (2L0), 365 M. I2 p.m., con. ; 3.15.

3.45 lec. ; 4-5 P.m., con. ; 5.30-6.15 p.m.,
children ; 6.40 p.m. talk ; 7-7.30 p.m., time sig.,
news, talk; 7.30-9.30 p.m., music; 9.30-10.0
p.m., time sig., news, talk ; 10.0-10.30 p.m.,
music. Tues. and Thurs. the Savoy Bands are
relayed until 11.0 p.m., and on Sat. until mid-
night. Sat. only, 4-5.3o p.m., con.

Aberdeen (2BD), 405 in. Belfast (2BE), 435
m. Birmingham (5IT), 475 in. Bournemouth
(6BM), 385 in. Cardiff (5\VA), 351 In. Glas..
gow (5SC), 420 in. Manchester (2ZY), 375 m.
Newcastle (5N0), 400 m. Much the same as
London times.

Bradford (2LS), 310 In. Dundee (zDE), 331
rn. Edinburgh (2EH), 328 ni. Hull (6KH), 335
in. Leeds (2LS), 346 m. Liverpool (61,V), 315
M. Nottingham (5NG), 326 in. Plymouth
(5PY), 335 m. Sheffield (6FL), 301 in. Stoke.
on.Trent (6ST), 306 m. Swansea (5SX), 481 m.

Chelmsford (high -power statioa), 1,600 in.
Experimental transmission every Monday at

10.30 p.m. from one or other main or relay
station.
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CONTINENT
The times are according to the Continental
system; for example, 16.30 is 4.30 and

oF.00 is S a.m. (G.M.T.).

AUSTRIA.
Vienna (Radio Wien), 530 m. (t kw.). Daily:

oS.00, markets (exc. Sun.); io.00; con. ; 12.05,
time sig., weather ; 14.30, Stock Ex. (exc.
Sun.), news ; 15.10, children (Fri.) ; 17.1o, lec.
(Mon., Tues.), con. (Fris); 17.30, lec. (Thurs.,
(Set.) ; 18.45' Eng. (Mon., Wed.); 18.30, news,
weather, time sig., con., lee. ; 20.30, dance
(Wed.).

Graz, 404 m. Testing.

BELGIUM.
Brussels, 265 m.. (154 kw.). 16.0o, orch.,

children (Wed. .and Thurs.) ; dance (Tues. and
Sat.) ; 17.00, news ; 19.15, lee., con., news
(opera, Mon. and Wed.).

Haeren (BAN') (250 w.), r,too m. (250 iv.).
12.00, 13.00, 15.50, 17.50, weather.

CZECHO=SLOVAKIA.
Prague (Strasnice Stn.), 57o m. (1 kw.).

09.00, Stock Ex. ; 10.00, COIL (S.110.) ; 10.30,
Stock Ex. (weekdays) ; ,6.00, Stock Ex., con.
(Wed., Sat.); i7.00, Stock Ex. (weekdays);
18.15, con., lee., weather, news; 20.00, dance
(Sat.).

Brii11111 (OKB), ,,Soo m. (1 kw.). 09.00, con.
(Sun.); 13.00, Stock Ex., news ; 18.00, JCC.,

COIL (Tues., Thurs., Sat.).

DENMARK.
Copenhagen (Kjobenhavns Radiofoni station),

775 ni. (1 kw.). 18.35, notices, lee., con.*
(Tues., Thurs., Sat.) ; 20.30, Esperanto (Wed.).
*ThiS con. is also relayed by the Aalborghus
ship station on 445 in. Sun.: Copenhagen
only.

Lyngby (OXE), 2,400 m. Weekdays : 18.20,
news, Stock Ex. ; 20.00 and 21.00, news,

APRIL 11, 1925

weather, time sig. Sundays; 15.co and 20.00i
news.

Ryvang, 1,190 m. (.1 kw.). r9.00, 'con., news
(Tues., Wed., Thurs., Fri.).

FRANCE.
Eiffel Tower,. 2,65o in. (6 kw.).- 05.49,

weather (exc. Sun.); 10.00, markets (exc. Sun.
and Mon.); 10.15, time sig., weather ; 13.45,
14.35, 15.30,*.Stock Ex. (exc. Sun. and Mon.);
17:00, con. ; 18.0o, weather ; on 1,5oo m., con.
(Wed., Fri., Sun.) at 19.00; 21.10, weather-
(exc. Sun.).

* On 1st and 15th of each month at 16.45.
Radio -Paris (CFR), 1;750 in. (1.;,.1 kw.). Sun-

days : 11.45, orch. ; 12.45, news ; 15.45, lec.,
con.; 19.30, news, etc. ; 20.00, dance music.
Weekdays : 11.30, orch., Stock Ex., news;
15.30, markets, Stock Ex., con. ; 16.45, Stock
Ex., news, women-, 19.15, con. ; 20.00, dance
(Thurs.).

L'Ecole Sup. des Postes et Telegraphes
(PTT), Paris, 458 in. (80o w.). 13.00, lee.
relayed from Sorbonne University (Thurs.);
14.00, outside relay (Sat., irr.); 14.45 and ,6.00,
lec. relayed from Sorbonne (Wed.) ; 15.co, out-
side relay (irr.) ; 19.00, Eng. talk (Tues.);
19.3o, lee. or con., almost daily ; 19.45, lee.
(Sun.) ; 20.30, con. (Sun.).

" Le Petit Parisien," 345 in. (509 w.).
20.3o, con. (Sun., Tues., Thurs.), dance (Sat.).

Lyoa (Radio Sud-Est), 340 ID. 20.00, con.
(Tues., Fri.).

Radio.Lyon, 387 in. .(temp.). 11.30, news,
con., Stock Ex. ; 19.3o, news ; 20.00, con. (exc.
Tues., Fri.) ; 21.0o, dance (Tues. Fri.).

Agen, 318 M. (250 w.). 19.30, con. (irr.).
Mont de Masson, 36; m. 19.00, con. (Wed.,

GERMANY.
Berlin (Vox Haus), 505 m. (IN kw.). 08.0o,

(Continued on page 614)

"Now, it is quite a different
story. Ile has fitted' KU3IFI '
De Luse Ear Pads to the
'phones, and all that Father
con find time to say is . . . SH'

. SIP SH'

The new "KU:NIFI" De Euxe antiseptic
Ear Pad is a soft, velvety pad" that just
covers the ear piece of the headphone, and
entirely prevents that uncomfortable pres-
sure on the ears and enables you to listen -
in for hours without discomfort.
In addition, it shuts out exterior noises,
and prevents moisture collecting on the
diaphragms. Each pad is antiseptic and
self-adhesive, and can be fixed or removed
without the slightest difficulty-no heating

or damping is needed.

INDICATING TERMINALS.
Patent No 580714

Heads
cannot
screw offN
Grips a
spade tag
or link

andard
9.B.A.
Stem

Tops
engraved
white on
black. 16
engravings

Hole togrip
phone tag
or solid
wire

"BELLING-LEE"
MULTY-KONTACT PLUGS & SOCKETS

Patent Nos 105010 5.1. 1874028

Recessed
to take Ile
covering,

Internal
chuck head
will grip any
',Aare from.
19S W.G. to
49 S.W.G..

Dome shaped 
indicating disc
in red or black
16 indications.

Soldering fug satt/"...

PRICE 3 V''. EACH BRASS PRICE 7° per set
4P. EACH NICKEL NICKEL PLATED

Yews dealer can su,afily you. In case of difficulty, Barite direct to --
BELLING & LEE, LTD., Queensway Works, Ponders End

Shockproof
insular.%

red
Or black

Transverse
tongues press-
ing outwards
ensuring clean
contact

Complete
with nut
& washer

Fining nut
and washer

WE REPAIR BY OUR PATENT PROCESS

ALL STANDARD TYPES of VALVES
(Except Dull Emitters.)

Up to 3 valves send
by letter post. 6/6

Carr. Paid.

Remittance must be
enclosed with valves.

GUARANTEE : Equal
ae
toven yi or better-

oneturn
'n

atisfacti.

TH E
Eclat Electric Manufacturing Co., Limited.
Spencer Works, Spencer Hill Road, Wimbledon, London, S.W.
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IGRANIC-FRESHMAN FIXED CONDENSER

Moisture
cannot mar
its efficiency
Such is the special method of assembly adopted
in the making of " Igranic-Freshman " Fixed
Condensers that it entirely precludes the
entrance of moisture and they will function
effectively under all climatic and atmospheric
conditions.
Only the highest quality brass is used for
the plates, and selected Ruby Mica for the di-
electric. It will therefore be seen that " Igranic-
Freshinan " Fixed Condensers will withstand
high voltages and are admirable both for
ordinary reception purposes and transmitting
on low powers.
They are sturdy in construction, of small
dimensions and easy to fix. Capacities are
accurate within 5% of nominal values.

Prices:
.0001, mfd, .0002 mfd, .0003 mfd,
.0005 mfd, .001 mfd, .002 mfd 2/- each
.0003 mfd, .005, mfd, .006 mfd  2/6 each

Write for List Z466.

ELECTRIC
IGRANIC

iIMITED

149 Queen Victoria St:, London.
- Works : BEDFORD.

Branches:
BIRMINGHAM. CARDIFF. GLASGOW.
LEEDS. MANCHESTER. NEWCASTLE.

IGRANIC RADIO DEVICES INCLUDE
Honvy corno Dueleter.ar Coils, Fixed Condensers, Variable
Condensers Filament Rheostats. Inter.valve Transformers,
Manometers V.,nocoo piers. Battery Potentiometers.
Vernier Friction Pencils, 131-trlug Coil Holimrs, Tri-plug
Coil Holders, Electric Soldering Irons, etc., etc.

All carry the Igranic guarantee
and arc shocked by all

reputable dealers.

11111111111ft

ACCUMULA1OR BAnLAA NIS
C.A.V. & Fuller's, soiled. but guaranteed ..; months. Merit on

approva against cash.
Iv -40a .. 9.6 sr -110a .. 27'6 dv-c0a .. 32 6
4v 41.1n .. 17 - .1v 100a .. 32 6 rrved.r, .. 40.-
4v -(tile.. 2 ;9 0v -40a, 25.- ev.Ilita .. 46'.112.151711PE RUBBER 00., ss..-RAED STREET, W.

Wind.
that

COIL
yourself with the

SIMPLEX" WINDER
No matter what type of coil you require, Basket, Crown.
lluolateral, or Lattice, you can wind them all on the Patent

Simplex" Adjustable end Convertible Coil Winder, and
you will save its cost over and over again, besides having
coils that will give better results. .

Sand 4/. to -day for the most modern and important wire-
less invention. Postage 4d. extra. Trade Enquiries tv sit./
GODFREY Bros., 68 Plurostead Road, London, S, E.18

the Best Value in
LOUD SPEAKERS

pUBLIC opinion amongst Radio users during
the last three years has been unanimous in
acclaiming the " Senior " AMPLION Models
of the " Swan -Neck ': and " Dragon " patterns
as absolutely supreme, although so highly com-
petitive in price.

Produced by the actual originators of Loud
Speakers, they represent the highest develop-
ment in construction and performance.

Following this unparalleled success the range
of New Junior " Dragon " Models recommend
themselves by their exceptionally moderate,
price, allied to remarkable volume and tonal
quality, thus upholding fully the AMPLION.
Motto :-

Better .Radio Reproduction
At.the same time they provide the best value-

for -money proposition on the market.

The Wirelessreless
WOrld's A pLio Loud
Standard ti Speaker

Obtainable from r111TPLION STOCKISTS
and wireless dealers everywhere.

_ .

Patentees & Manufacturers :

ALFRED GRAHAM & COMPANY,
(E. A. GRAHAM)

St. Andrew's Works,-- Crofton Park,
LONDON, S.E.4.

The "Junior " Dragon Range,
combining artistic appearance
with " Senior " Loud Speaker
quality:-
" Dragonfly " A.R. 102 ... 25/-
" New" Junior A.R. 111 50/-
" New " Junior -de -Luxe,

A.R. 114... ... 65/- AR

Demonstrations
gladl,y given during
broadcasting hours at the
AMPLION showrooms :
25-26, Savile Row, IPA.
and 79-82, High Street,

Clapham, S.117.4.
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The articles illustrated are
selected from the great General 1
Radio range of broadcast receiv-
ing apparatus-Small compon-
ents of great importance-Each
one guaranteed.
Millions of General Radio parts
are in the hands of satisfied users.

2

G.R.C.Beadphones
General Radiophones are
preferred by keen arna-
teats owing to their
sensitivity - matched
tone-comfort and light
,eight (7 ounce, com-
plete). The finest head-
phones at any price, and
guaranteed.

C.R.C. Valve, Holder.
Insurance against
valve burn outs.
Low loss-low ea.
pacify. No solder-*" - Table or

6 panel mounting.

sf--

G R C. Jack Switch
Simple -"safe-- conveni-
ent. Solderless type.
For switching accumu-
lator on -off. One hole
firing. Required on
modern sets.

G.R.C. Solderless Jack

One hole fixing-
_ soliferless type -

9l. Use plugs and jacks
for convenience.

G.R.C. 60 Condenser.

Takes the place
of every conden-
ser of any capa-
city from .00001

10C, to .001. See it !

G.R.C.Vario -Coupler

A highly efficient
"wound on air'
variable induct -

Is/ ance. Indispensable
to amateurs.

G.R.C.Radiophone Plug
Takes two pairs of
'phones. Always
use plugs and jacks
for speedy con-
venient contact.

G Audit:dormer.
The best low -frequency
Amplifying Transformer
In the World. Three
stages can safely be used
together for outdoors or
large halls where tre-

le/ mentions amplification is
reouire.i.

CINIERAII RADII C9 VS",
RADIO IIENSE.255,REGENTSTW.I.

(_1,011111:00111 ENGLAND

"General Radio" on a Broad-
cast Receiver or Component means
that it is definitely guaranteed to
give complete satisfaction.
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BROADCAST TELEPHONY " (cost. from page 612)

sacred con. (Sun.) ; 09.00, markets, news,
weather ; to.00, factory con. and tests ; 10.30,
educat. hour (Sun.); 11.15, 'Stock Ex.; 12.00,
time sig., news, weather ; 13.15, Stock Ex. ;
14.00, lec. (Sun.), markets, time sig,. ; 14.30,
children (Sun., Wed.) 15.0o, Esperanto (Sat.);
15.30, orch., French - (Tues.); 17.30, lec.,
women ; 18.0o, French (Mon.), lee. (Tues. and
Sun.); 18.30,  lec., Engl. (Thurs.), theatre
news (Tues.); 19.30,* con., weather, time sig. ;
21.30, chess (Mon.), dance until 23.00 (Thurs.,
Sat., Sun.). 0 If opera relayed, at 18.30. Tele-
funken Co. tests on 290 M. about 22.30.

KotligSWIISterhallSelfl (LP), 2,450 in. (5 kw.).
Wolff 's Burch Press Service : o6.00, 20.00.
2,900 m. (6 kw.): 10.30, con. (Sun.), Esperanto
lec. 3,150 m. : Telegraphen Union, 06.45-18.45,
news. 4,000 rn. (to kw.): News, o6.00-20.00
(daily).

Bremen, 330 m. kw.). Relay from .Ham-
burg.

Breslau, 418 m. (1% lcw.). 20.15, Stock Ex.,
weather ; I Loo, factory con. (weekdays),
sacred con. (Sun.) ; 11.55 (Sun.), time sig.,
weather, Stock Ex. ; 14.00, news (weekdays);
15.00, children (Sun.); 16.00, orch., children
(Fri.); 16.45, C011. (Sun.); 17.00, shorthand
(Sat.); 18.00, Esperanto (Mon.), Engl. (Thurs.),
lee. (other days) ; 19.00, con., weather, time
sig. ; news; 20.30, dance (Sun.); 21.15 (Mon.).

Cassel, 288 m. (i34 kw.). Relay from
Frankfort.

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

Eberswalde, (Lorenz Co.), 280 m. Testing
daily about 22.30.

FrankfOrt.011=Maiil, 470 m. (I% kw.). 07.30,
sacred con. (Sun.) ; 10.10, Stock Ex. ; 10.55,
time sig., news ; 15.00, children (Sun.), Stock
Ex. (weekdays); 15.3o, con., women ; 16.0o,
con. (Sun.) ; 17.00, markets, lee., children
(Wed.) ; 18.00, lec. (daily), shorthand (Wed.),
Esperanto (Fri.); 18.30, educat. hour ; 19.00,
lee., Engl. (Mon.) ; 19.30, con. (daily), jazz
band (Fri.); 20.30, time sig., weather, news ;
21.00, dance or late con. (not daily).

Hamburg, 395 m. (1.% kw.). Sunday : 07.55,
time sig., weather, news, lec., women; 10.0o,
sacred con., chess; 12.00, con., lee. ; 16.0o,
children ; 17.00, con. ; 18.00, Engl. cony. ; 19.00,
sport, weather, news, con. or opera ; 21.0o on.
wards, as weekdays. Weekdays : 06.25, time
sig., news ; 07.30, theatre news ; 11.55, time
sig. ; 12.20, Engl. (Wed.) ; 14.00, political news,
markets ; 15.0o, women ; 15.30, lec., Esperanto
(Mon.); 16.05,. orch. ; 17.0o, con., lee. ; 18.25,
lec., Engl. cony. (Tues. and Fri.), Spanish
(Mon. and Thur.) ; 19.00, weather, con. or
opera; 21.00, weather, markets, .news; 21.50,
news (in English), dance (not daily). Will
shortly be increased to 9 kw.

Hanover, 296 m. (1;4 kw.). Relay from
Hamburg. Also own con., 16.00.

Konigsberg, 463 m. kw.). 08.0o, sacred
con. (Sun.); 10.15, markets ; 11.55, time sig.,
weather ; 13.15 and 15.00, markets ; 15.30,
children (Tues., Wed., Sat.), orch. ; 18.30, lee.,
Esperanto (-Wed., Sat.); 19.00, con. or opera;
20.00, arch., lee., weather, news, dance (Thurs.,
Sun.).

Leipzig, 454 01. (loo w.). 07.30, sacred con.
(Sun.) ; 10.00, educat. hour (Sun.); 1I.00,
markets, orch., time sig. ; 15.00, markets;
15.30, orch., children (Wed.); 16.30, lee.
(lues.); 17.30, lec. (Tues.), experimenters (Wed.
and Sat.); 18.00, lee. ; 19.00, lee. (ire.); 19.15,
con. or opera, weather, news; 21.00, con. (not
daily). Will shortly be increased to 5 kw.

Munich, 485 m. (1 kw.). 10.30, lee., con.:
13.00, news, weather, time sig., snow forecast ;
14.0o, con., lee.. (Sun.) ; 15.30, orch. (16.00
Sun.), children (Wed.); 17.00, agric. talk
(Mon.), con. ; 18.00, lec., Engl. (Mon. and Fri.),
Italian (Tues.), Russian (Sat.), Esperanto
(Thurs.); 19.3o, con. ; 20.30, news, weather,
time sig. ; 21.00, late con. (Sun.), lec. (Tues.),
dance (Sat.).
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atunster, 410 m. (134 kw.). 11.00, sacred
con:, news (Sun.) ; 11.30, news (other days);
11.55, time sig. ; 14.3o, markets ; 15.3o,
children (Sun.), lee. (weekdays) ; 18.40, weather,
lee., time sig. ; 19.2o, women, con. or opera,
news, dance (Sat.) ; 21.00, English, Spanish or
Esperanto, news, dance (Sat.).

Nuremberg, 340 111. (800 w.). Relay from
Munich.

Stuttgart, 443 in. (r lew.). c6.3o, time sig.,
time sig., con., news (Sun.), children (Sat.)
16.45, children, (Wed.) ; 18.3o, lee. (weekdays),
Esperanto (Thurs.); 19.0o, con. (daily) ; 20.15,
time sig. ; 22.00, weather, 1-10W*.3., CLU1C0 (Sun.).
Will shortly be increased to- 6 kw.

FINLAND.
Helsinglors (Helsinki), 380 irt. Testing

I7.00,

HOLLAND.
Amsterdam (PCFF), 2,125 m. (t kw.).

Daily: 07.55-16.10 (exc. Mon. ,and Sat., when
10.10-11.10), news, Stock Ex. (PX9), 1,070 m.
(400 w.): eon., 20.40 (Mon.). (PA5), 1,050 m.
19.40, con. (Wed.).

Hilversum (HDO), 1,060 m. (2 kw.).
11.40, news, etc. ; 17.40, children (Mon.);
19.40, lee. (Fri.) ; 19.40, relay of Mendelberg
orch. (Thurs.); con. or lec. (Wed., Fri., Sat.,
Sun.) ; 21.40, lee. (Sun.).

Bloemendaal, about 345 m. 09.4o and 16.40,
sacred service (Sun.).

HUNGARY.
Buda.Pesth (2 kw.). 950 m. (temp.).

news. Tests daily.
06.45,

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

16.15, orch., Stock Ex. ; 19.30, time sig., news,
Stock Ex. Sundays : 09.45, sacred con. ; 15.45,
children, Stock Ex. ; 16.15, or-ch., jazz band;
19.30, eon., news, weather, dance.

Milan, 65o m. (temp. W.L.). Testing shortly.
Club Italiano. 32o m. 20.00, COIL

(irr.).

JUGO=SLAVIA,
Belgrade, 1,65o rn. (2 kw.). 17.30, con.,

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

NORWAY. -

Oslo, 380 m. (5oo w.). Testing, daily, about
19.30.

POLAND.
Warsaw (Radiopol), 385 tn. kw.). 17.0o,

tests.
RUSSIA.

Moscow (Central Wireless Station), 1,450 m.
Sundays : 12.45, lee. ; 15.30, news and con.
Weekdays : 13.00, markets ; 15.30, news or con.

(Sokolniki Station), 1,010 01. Sundays : 14.30,
con. ; 17.00, lee. and con. (Toes, Thurs., Fri.).

(Trades Union Council Station), 450111. 17.00,
con. (Mon., Wed.).

Reval, 350 m. Testing.

SPAIN.
Madrid (Radio-Iberica) (3 kw.), 392 m. 12.30,

news, talks (weekdays only) ; 22.00, weather,
Stock. Ex., time sig., con., news.

Radio Espana (EAJ2), 335 m. 8.00, con.
and tests.

Radio Espanola (8 kw.), 370 m. (abt.). Test-
ing shortly.

Barcelona (EAJ 1 325 M. 18.00, lec., Stock
Ex. markets, con. or relay of opera; 20.30,
news and con.

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

Bilbao (Radio Vizcaya), 380 Ill. (temp.).
Testing.

SWEDEN.
Stockholm (SASA), 427 tn. (500 w.). Sun.

days : 09.55, sacred service ; 16.00,. children;
'cCoritintied on taie 616)
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PRICE, complete
with 6ohms Rheostat,6 5
 10 7 -
, 30 76

Patent No. 213,03)

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

This newest addition to the Woodhall Range
of Components fills a definite need of many

Home Constructors." It gives the popular
- back -of -panel " fitting for the valve, occupies

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

Rheostat (see below).

The LWOODHALL I Vernier Rheostat
Combined plunger and rotary movement.
Push-pull movement for coarse setting:
rotary for vernier. Wonderfully smoot h
movement ; best ebonite former ; one -hole
fixing. 6 ohms, 21; 10 or 12 ohms, 3/. ;

30 ohms, 3 6.

WOODHALL1
Guaranteed Components

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

Phone: Moleeey
Ev, BIM=

it's Surprising
that a crystal set _costing but 7/6
should give such consistently good
results. Yet with the ." Brownie
Wireless you can be certain of
voluminous reception 25-30 miles
from a B. B.C. Station or 120
miles from Chelmsford. Moreover,
our money -back guarantee ensures
satisfaction to you. Ask your
dealer to show you a " Brownie
to -day.

Get a - Brownie - and
broadcasting now ...

enjoy 7/6
Loading Coil for Chelmsford 1/6.
Ebonite - base ... 1/6.

Two large pieces
of crystal and the
essential " Pallma-
dium " Catwhisker
carefully packed in
dust -proof
case ... 2/ -

From all good dealers
or send a',:

The super -sensitive crystalthat is used in
all "Brownie" outfits is now separately
boxed. Two large pieces and the essential

Pallmadium " Catwhisker cost but 2/,
If you already have a receiver install D.L.5

and iiote the difference.
THE J. W. B. W IRELESS CO.
310a/312a, EUSTON RD., N.W.1

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

CIMISTALI
and

Pallmadium" Cat whiske3
'Mg

- -
This ends yourSearch for
Sensitive Spots

SYLVEREX ends your search for full sensitiveness in a Crystal ;
it is sensitive all over and right through ; and in addition it caeries

the fullest possible guarantee, which is made possible by our exceedingly
,stringent methods of selecting, testing and re -testing. You can rely
upon it that whenever you see the distinctive hand -and -crystal Trade
Mark, the Crystal packed tinder it is fully efficient and already tried
out on actual Broadcasting before being sealed in its air -tight container.

gir Silver -Toned Silver -Alloy,

In airtight container. with Special Cats -
whisker and full directions. If you cannot
obtain Sylverex from your Radio Dealer,
send P.O. 21- direct, with your Dealer's
name and address, and we send the Crystal
by return, post free. Remember, whether
You buy Sylverex from your Dealer or

direct, you test it at our expense ; 2/-if you are not satisfied in every
way your money is returned.

Traduced by SYLVEX LTD. (Dept. C.)
25, Victoria Street, London, S.W.1.

'Phone: 1,+.1,1k1sn boos,
TRADE ENQUIRIES INVITED.

0

LEAVE IT TO FLUXITE

possible the perfect soldered joint ; making your
wiring instead of twenty or thirty odd patchy len
Make up your mind and solder your wiring now
FLUXITE.

Ask your ironmonger tr Hardware Dealer to

An un-soldered wireless set
is a breeding ground for
those little devils of distor-
tion and bad reception.
They thrive cn the delicate
currents that pass through
the circuit. Each un-
soldered joint is a trap. One
spot alone is sufficient to
lower the receptive qualities
of your set, so just think
what is missed if all the.
joints are left unsoldered.
FLUXITE chases away all
soldering worries, and makes

circuit one whole, solid, piece of
gths.

It is so simple. Leave it to

show you the neat :title

FLUXITE SOLDERING
SER

I's IC Ft

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

FLUXITE
SIMPLIFIES SOLDERING
All Hardware and Ironmongery Stores sell FLUXITE

in tins, price 8d., 1 /4I, and 2;8.
Buy a Tin To -day. ANOTHER USE FOR FLUXITE.

FLU X IT E. LTD., 326, Bevington Street, Hardening Tools and Case Hardening
LONDON, S.E.16. SK for LEAFLET on improved methods,
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Amplification
without
valves

HE BROW N Micro-
phone Amplifier is

available in two types :
Type C. For attachment
to any Crystal Set as an
amplifier to operate a
large number of pairs
of Headphones. For
Hospitals, Institutes and
Clubs there is no more
economical method than
to use a BROWN
Microphone Amplifier
and a simple little 6 -volt
dry battery. No Valves to
buy, no accumulators to
recharge-costs practi-
cally nothing to run.

of a 2 -Valve amplifier.
Can be used with any
one -Valve Receiver to
work a Loud Speaker.
Gives very powerful and
undistorted signals with-
out the expense of
Valves or accumulators.
Supplied by any Dealer
or direct.

Type C.
4000 ohms input R6 :0:02000 ohms output

Type V.
120 ohms input
120 ohms output

2000 ohms input
120 ohms output

2000 ohms input
2000 ohms output

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

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

15

£5 :8:6

£5:13:6

Mytt
Wireless Apparatus

Gilbert Ad :633

"BROADCAST' TELEPHONY " (cont. front pace 614)
17.0o, sacred service ; 19.0o, con.; 20.00, news,
con., weather. Weekdays : 11.30, weather,
Stock Ex., time sig. (11.55) ; 19.0o, (irr.),
then same as Sun. ; 21.0o, dance (Wed., Sat.).

Gothenburg (SASH); 290 tn. (soy w.). 09.55,
sacred con. (Sun.). From 11.3o onwards S.B.
from Stockholm.

Malmoe * (SASC), 2'70 iii. (500 w.). As
Gothenburg.

Sundsvall* (SASD), 545 m. (500 w.). As
Gothenburg.

Roden * (SASE). 2,50o m. (5oo w.). As
Gothenburg.

Falun (SMZK), 37o 111 . (250 w.). 19.0o, S.B.
front Stockholm thrice weekly.

Joenkoeping (SMZD), 265 m. (250 w.). See
Falun.

* Local programmes are also broadcast at
times.

SWITZERLAND.
Lausanne (H132), 85o 10. (500 w.). 07.05,

weather ; 12.30, weather, markets, time sig.,
news ; 16.00, children (Wed.) 17.55, weather,
news ; 20.15, con. (exc. Wed.), dance (Thurs.
and Sat.).

Zurich (11(ingg), 515 m. (5oo w.). 11.00,
weather ; 11.55, time sig., weather, news, Stock
Ex. ; 15.0o, con. (exc. Sun.); 17.15, children
(Mon., Wed., Thurs., Sat.) ; 18.00, weather,
news (exc. Sun.); 19.15, lec., con., dance (Fri.);
20.45, news.

Geneva (HBO, 1,100 m. (temp.). New station
shortly testing.

The Home Constructor's Easy to Build
Wireles3 Sets, by h . H. Haynes (Iliffe
and Sons, Ltd., Dorset House, Tudor
Street, E.C.4), price is. 6d. net. This
book has been prepared to meet the re-
quirements of the man who wishes to
construct an inexpensive and reliable set.

Designs are given for, a crystal set,
single -valve set, note magnifier and power
amplifier, and two three -valve receivers.

In these designs the limitations of the
skill of the amateur have not been over-
looked, and although the sets described
are of good appearance, difficult construc-
tional operations have been avoided.

THERE ARE
OVER 50 FEATURES

in the

WIRELESS MAGAZINE
Blueprint and Colour Diagram

FREE
CONTENTS INCLUDE:

A BEGINNER'S ONE -VALVE SET.
A SIX -VALVE SUPERSONIC HETERO-

DYNE RECEIVER.
A CRYSTAL. SET WITH ENCLOSED DETECTOR.
CRITICS OF THE PROGRAMMES.

By ARTHUR R. BURROWS.
UNDER MY AERIAL. The Chat of the Month.
FOREIGN EXCHANGES. By E. V, KNOX

(" Evoe " of " Punch ").
THE PUBLIC AND THE P.M.G. By A

BARRISTER -AT -LAW.
SPORT AND WIRELESS. By I.: R. Tcs:erl.
IDEAS FOR ANTIQUE CABINETS.
A HIGHLY SELECTIVE VALVE CRYSTAL

REFLEX SET.
WHY NOT EXPERIMENT WITH SELENIUM

CELLS ? By Dr. E. E. FOURNIER D'ALBE.
BROADCAST MUSIC AND MUSICIANS

OF THE MONTH.

April 1 /- net

COUPON
Available until Saturday,

April 18th, 1925

C I. LI BUM
DOINGS

, 3-, 
Coventry anti District Co-operative Radio Society
lion. Sec.-MR. A. Cuans, \Vest Orchard, Coventry.
AT the meeting held on March 25 the chairman,
Mr. E. P. Beaumont, gaVe a. brief talk on " lictero
dyeing."

Dublin Wireless Club
Han. Sec.-Ma. A. C. BRIDLE, 29, St. Anne Street,
Dublin.
A MEETING was held on March 19, with Mr. H. J.
Wilson in the chair. Mr. D. L. Finlay delivered a
lecture on "The History of Wireless" and " Some
Possible Explanations of To -day."

IMITATION COMPONENTS

1-,
A LIVERPOOL electrician was granted

judgment for Z;so and costs in the
Liverpool County Court last week. He
saw in a shop window a notice offering .a
reward of to anyone who could prove
that any of the articles in the window
sold at less than retail price were imita-
tions of the genuine article. He bought a
pair of phones which were stated to be
Ericsson headphones, but on examina-
tion they were found to be, in his opinion,
imitations of Ericsson phones. He ap-
plied for the reward, which was refused.

-We are informed by Messrs. C. A.
Vandervell and Co., Ltd., of Acton, W.5,
the t owing to the fall in price of lead
and lead oxide they are withdrawing the
advance of to per cent. recently placed
upon certain types of their batteries.

Fuller's United Electric Works, Ltd., of
Chad well Heath, have issued a revised
edition of their Sparta accessories list,
No. 315c, new features in which are the
Little Sparta loud -speaker, American -type
vacuum sockets, and a new single -coil
holder.

The Radiotjaenst Akt. ha.- now added
two further stations, Falun and Joen-
koeping, to its broadcasting system in
Sweden. The latter is working on the
same Wavelength as Brussels, namely, 265
metres.

The Marconi wireless station at the
Basle Aerodrome (Switzerland) will
shortly broadcast daily concerts.

ANNOUNCEMENTS
"Amateur Wireless and Electrics." Edited by

Bernard E. Jones. Price Threepence. Published on
Thursdays and bearing the date of Saturday imme-
diately following. It will be sent post free to any
part of the world -3 months, 4s. 6d.; 6 months,
6s 9d. ; 12 months, 17s. 6d. Postal Orders, Post
Office Orders, or Cheques should be made payable
to the Proprietors, Cassell & Co., Ltd.

General Correspondence is to be brief and written
on one side of the paper only. All sketches and
drawings to be on separate sheets.

Contributions are always welcome, will i.e promptly
considered, and if used will be paid for.

Queries should be addressed to the Editor, and
the conditions printed at the head of "Our Infor-
mation Bureau " should be closely observed.

' Communications should he addressed, according to
their nature, to The Editor, The Advertisement
Manager, or The Publisher, " A--,,teur Wireless."
La Belle Saurage, London, E.C.4.
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"es you Powitds
45 pages of ilhotratIons. Lowest prices

in London for hilliest grade Radio Appama..
Send 3d. at once. Large illustrated Folder;
describing Unit System, interchangeabl,
Unettes and Pilot Reeeiven,, sent flee.

PETO-SCOTT. LTD,
Head Office: 77. City Rd., E.C.1

Emile
London-SO, High Holborn, W.C.I.
Walthamstow-230. Wood Street.
Liverpool -4, Manchester Street.
eardiff-94, Queen Street.
Plymouth-Near Derry's Clock.

Pet®- Scotts
Catalogue2645

TRAORDINARY OFFER
ifIlk OF PHONES. LIMITED QUANTITY.

13randes 17,6, Iionloncs 10,6, other makes
from 7/6. Condensers, Coils, Variometers,
Crystal sets, etc. at proportional prices.

Sen.t 5'a lib for list.

LEECH, Baker Street, HULL.

EBONITE
Sheet, Rod and Tubing in all sizes kept in stock and cut
to any requited size while you wait cr sm.t by post

on receipt of cash.
WE CAN TURN ANYTHING IN EBONITE
BURGE, WARREN & RIDGLEY, LTD.

9l-92, GREAT SAFFRON HILL, LONDON, E.C.1.
e:olione : 5-o

NOP=
PICKETTS-are used for Finest Sets.

Estimates Per Return.
Send Js Cabi,tet Lises FREE.

PIC KETTS CABINET (A.W.) WORK3,
BEXLEY ,,FAT -r, ny.

WIRELESS VALVES
Guaranteed Osrams " C" Type

R.A.F. Surplus
The cheapest high -frequency valve on the market
and the most satisfactory as a detector and ampli-
fier. Adaptor for same 1". each.
5/ each. 4 for 19,C, postage paid,

at Buyer's Risk.

J. MARTIN BLAIR,
Amberley House, Norfolk St., Strand, London,
W.C. 2. Phone: Central 4253

11111111011111111W
POI der, (771

RETAIN THEIR CHARGE LONGEST_

AciA spEciAt DUO
rti EST° 1887. V
v ACCUMULATORS

of a// Wireless Dea/ers.
Trade, A.F.A. DIANA PLACE, Euvrom R?,IONOON.N

BROWN A 2 Adjustable reed
type earpieces,
21/. each or

42:- per pair, complete with headbands and cords. Un-
doubtedly the best type you can use for

A.W. PLEATED PAPER LOUDSPEAKER
(as described in "AV." October 25th, 1924) also for

LOUDSPEAKER AS INCORPORATED IN PORT-
ABLE SET (See "A.W." February 7th, 1925) and
FIDDLE LOUDSPEAKER (as fully described in "The
Wireless Magazine," February, 1925).
3M. length rod to screw in reed with nut to lock 7d.
post free. Paper for "A.W." Pleated Paper Loud-
speaker, 39i x 6 2/3 per sheet (any size to order). I2in.
Frames with Clamp 2,6, post 4d. Adjustable button
to fix in centre of diaphragm with special rod to fit reed,
2,3 complete.

Wit less
oteretrong II GoonmANI H Prompt

Dimatch.
New Address:
0. STATION ROAD. HARROW, BIDDY.

Ill
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Many Handicrafts
Easily Acquired!

Cas sell's
Amateur Mechanic

Handbooks
Lavishly illustrated and written by
experts in straight forward and lucid
manner, each of these famous manuals
gives the essential information to
enable even the veriest amateur to
become proficient. Purchase one and
begin work at once. There is money
in it for you.

Each 1/6 net
Basket Making,
Beehives and Beekeepers'
Bent Iron Work.
Bookbinding.
Building Model Boats.
Camera Making.
Conjuring Apparatus and How To

Make It.
Cycle Repairing and Adjusting,.
Domestic Jobbing. [Building.
Dynamo and Electric-Motor
Dynamo and Motor Erection and

Management.
Electric Accumulators.
Electric Bells and Telephones.
Electric Lighting.
Electric Primary Batteries.
Electro.Plating.
Fishing Rods and 'Tackle.
Furniture Repairing.
Glass Writing, Embossing and Fascia

CranlioVfoktics and Phonographs.
Handyman's LOOP Practical Re-

ceipts, The.
House Painting and Decorating.
Household Repairs.
:Incubators and Chicken Bearers.
Induction Coils.
NI agneto Repairs and Adjustment.
Metal Turning Made Easy.

iniature Electric Light.
Model Aeroplanes.
Nlotor Cycles and Side -Cars.
Oxy-Acetylcne Welding.
Photography -Simplified.
Pianos.
Poultry Houses and Appliances.
Pumps and HYdrattric Rains.
Rustic Carpentry.
Simple Lathe and Its Accessories.
Small Electric Apparatus.
Small Lathes; Making and Using.
Small Workshop Appliances.
Soldering, Brazing and Welding.
Stage Illusions and L ntertahiments.
Toy Making.
Violin Making and Repairing.
Watch Cleaning and Repairing.
Workshop Hints for Metal Workers.

Of all Nerwsagf nts and Bookstalls, I'6 net
or direct from the Publis'xrs 119 post free

London

II

Ontattur Wiretzs3

ADVERTISEMENT INSTRUCTIONS for "Amateur
Wireless " are accepted - up to . first ^ost on
Thursday 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 AdVertiseis in this publication
they have introduced a system of deposit which it
is recommsnded should be ai!opted by readers
when dealing with persons with whom they are
unacquainted. It is here explained.

Intending purchasers should forward to the Pub-
lishers the amcunt of the- purchase money of the
article advertised. This will be acknowledged to
hcth the Depositor and the Vendor, whose names
and' addresses must necessarily be given. - The
Deposit is retailed 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 Deposit, a Fee of
fd. for sums of £1 and under, and Is. for amounts
in excess of CI, to cover postage, etc., must 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 la re-
mitted by Postal Order or Registered Letter
(Cheques cannot be accepted), addressed to

AMATEUR WIRELESS,"
ADVERTMMENT DEPARTMENT,

LA BELLE SALWAGE, Lostasi7, E -C 4.

PIT YOUR SPEAKER with the " ALLWOODORN."-3Iaddison.
Ponaids Road, N.5. Manufacturer of wood horns. .

(29 r
WOOD HORNS. Ours make the " amplion junior " into a 2. model

IN,1: E volume, tone, detail.-3IADD1SON, 2a, Ronalds Road. [N.5
PAINTED WOOD AERIAL POLES, in. dia. (New). In 3 sections

coupled toJei her with sockets, 29 it. 3 in. high. 108 END. length, 9 ft
9 in. long, U,. dd.'topper Aerial Wire, 10. 10el. 100 ft. Galvanised
AeriA Wire. Is. 4,1. 10u it.-13yetield, Chester Rood, Wanington. [9r

THE MAN YOU'RE LOOKING FOR, MADDmoN, 2a, Ronadds Road,
Holloway Road, Highbury, London. PATENTED MANUFAC-
TURER of WOOD HORNS. Castings with wood bells for grarliophene
.oud-speakers. ANY speaker fitted with wood bell. Trade supplied.

Tir E VALVELESS AMPLIFIER
A boon for Deaf people. No Valves, Accumulatms, H.T. Batteric,
required. Shindy Os to Crystal Set. Price 02 10. Send ion parthular,
but, see prefer you to give us a personal call during broadcasting hour,.
THE VALVELESS AMPLIFIER CO., (lst Floor), Dept. B,

1, ST. JAMES -WALK, Clerkenwell Green, E.C.1.

TEN ON MORE VALVES !
Are quite out of date. The radio amateur uses the " Varex "
(Pro. Pat.) microphone, that really is sensitive, to make an am-
plihcr for his crystal (or valve) set. CHEAP and simple to
make and fully adjustable whilst working. It has no valves,
accumulators etc., amplifies 3 to 5 times and only uses one dry
cell. Full size instructional drawings of amplifier, loud -speaker
and circuits 2.6, including "Caches "electrodes and Steel reed,
DEBENHAM & CO., 6, Loampit Vale, LONDON, S.E. 13

THEINONES RE -11/01141
®to Loco Mune. Gun renteekL All makes 15/., except

B. OW11 ^A" 6,. and Sullivan. Was tilled, 10/. r
pair. Es army convert d to high resistance 2,6
each car niece. Ea magnetism, 9 per earp,r e.
restage extra 64. F er pair. Write for prospec t III
IOHN W. MILLER, Lt Farringdon St. E.C.'
(211,1 and :;rd Floors,. 'Phone ENTI; ,) 111

I hod
27 u.ra

lme Et..0 IVI Earl'
REPAIRS

TO HEADPHONES
10 LOUDSPEAKERS

r [

: ast ,

THE VARLEY MAGNET CO.
f tIL Woolajch, S.E. 10,

IJ

to

IF YOU ARE IN THE CITY VISIT

SPENCER'S STORES, LTD
4-5, MASON'S AV., COLEMAN ST., E.C. 2

Telephone: London Wall, 2292

0
R

VALVE RENEWALS ALL TYPES
KEN ITE PANELS ANY SIZE

BEST PHONES (Corn 10/9
INDIVIDUAL ATTENTION AND ADVICE

llll111lll lllrtI1,i lllllllllllllllllll



(littateur Wireiet iV

LISSENIUM

Take away the roar!

2111111=1111i

APRIL 11, 1925

The loud speaker which roars out with a raucous tone is not a
pleasant thing to listen to.

Use a LISSEN CHOKE coupled amplifier, and it  will take away the roar and bring in its place a
pleasant tone and clear refined volume.

LISSEN CHOKE amplification is rapidly becoming popular. . Amplifrers may consist of LISSEN CHOKES
throughout, connected up as beloW, or a combined transformer (preferably use one of the LISSEN-
types) and LISSEN CHOKE amplifier can be evolved.

LISSEN CHOKE coupling of L.F. valves is a convenient way of obtaining pure sound without the
disadvantage of using the high H.T. voltage necessary when resistance capacity coupling is employed.

How to connect:
One terminal of the LISSEN CHOKE: is connected to the plate of the
preceding valve, the other terminal to the H.T. battery. A fixed condenser of
.01 capacity is connected between the plate of the preceding valve and the
grid of the' L.F. valve and a grid leak (preferably a LISSEN VARIABLE
GRID LEAKY is connected between the grid or the L.F. valve and the L.T.
negative. Grid cells should be introchiced between the Grid Led( and L.T.
negative if they are found necessary. Each succeeding stage is connected in
the- same manner.

Those who think there is room for improvement in their loud speaker reproduction,
should try the effect of a LISSEN CHOKE AMPLIFIER, one, two or more
stages. Not quite so loud per stage. as transformer coupled, but very pure.

Put a fine edge on
your tuning

with LISSENSTAT control

LISSENSTAT MINOR 3'6
LISSENSTAT MAJOR 7'6
LISSENSTAT UNIVERSAL... 10'6

Sensitivity and
its allied control
LISSEN Variable Grid
Leak ... 2'6

Price
1 0/-

PARTS WHICH TRANSLATE INTO
SOUND THE INVISIBLE ACTIVITIES OF
MINUTE ENERGY-build with all LISSEN
parts - there is one for every vital place.

/.

LISSEN LIMITED
16-20, WOODGER RD., GOLDHAWK RD.,
SHEPHERD'S BUSH, - - - LONDON

Telephones: Riverside 3380, 3381, 3382, 1072
Telegrams: " Lisscnium, London "

LISSEN PARTS-WELL THOUGHT OUT, THEN WELL MADE.

Printed and Published is England by Cassel:L. & COMPANY. Litman, Ludgate Hill, London, E.C.4. Sole Agent for South Africa, LENCRAL &Ng
AGENCY, LIMITED. Saturday, Ap:il xx, 'gas.


