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WHY NOT DESIGN YOUR OWN SET?

ANY constructors may feel they are

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

There are many who are of the opinion
that all that can be done has becn done
“as regards crystals, and I have even heard
similar remarks applied to valves.
This is, in the opinion of- the

the former, which in the case of stiff wire
results‘in aspiral spring. The-further the
turns of wire from each other, the lower
the capacity, but, of course, moderation

must bé emplayed on account of space,

Tuning

Points to be observed in the tumng of

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

ing a receiver with the object of obtaining
a certain wavelength range, the natural
wa'\'elength 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 clectrical lengths (in metres)
of the acérial plus the down lead,
plus the earth. lead ~should be

writer, incorrect, and, moreover,-
it may be 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 possiblé. No-

hody has yet known how the crys-

al works, “and until "this mystery

i solved _progress will be slow.

Every amateur is capable oé for-

mulating a theory which may .cast

a light upon a hidden ‘subject!

Points of Design
The first point to ‘corsider’ in

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
detcctor should be used employ-
ing zincite and bornite Crystal
or a carborundum detector is qu1tc
good, but this necessitates the use
of small batterics 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.

the design of an actual receiver
is naturally~the tuning- induct-
ance. As i$ known, one canmnhot expect a
crystal receiver to receive signals from a
considerable distance, excepting. in the
case of such 'high-power stations as
Chelmsferd, nor yet on a.high-range of
wavmenvths, if one coil is used.

Tuning Inductance

Whatever type of tuning inductance is
chosen, these points should be observed :
Capacity should be kept- as
possible; thick wire “of, say, No. 16 or
No. 18 ga is préferable 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” otlier; they should be wound
upon a former w hich gives as little contact
with the wire-as- po=5rb}e The ideal coil |
in fact is.o6ne wound “in air,” and-this
may be ‘donc, althéugh’ con51dmable space
s occupied by winding t the’ “wire closely’
upon the cardhoard former of any dia-
meter, and then sliding the winding from

low as

In doing this the coil must be so made as
to give fine tuning in_one turn of wire.

This may be donec 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 tg receive signals from the
local broadcasting station should not re-
quire more than 100 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 \vavelength
ranges are desired a plug-in loading coil
should be embodied in the circuit.. Keép-
ing lotv-capacity effects still in. view, the
type of coil chosen shou}d be consxdered,
Very few coils are more efficient than
basket coils extra air spaced. In design-

Variable Condensers

Where variable condensers are embodied
in the receiver to assist in tuning, the
following points should be' remembered.
A ‘condenser in series with - the acrial
should not have too small a value, .ocot
being” suitable, and where. the condensecr
s used.in -parallel ‘the value should not
be too great: If-the coil is tapped in fives
or tens, .ooo3 will be large emough, or
»0005 . will tune most 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
be firm. The writer has found from prac-
tice that it is advisable to travel back-
watrds ‘and fomards as - lrttle as possible
in linking up; a series of connectnons run-
ning straight round from aerial- to earth
are highly satisfactervs Thdse who design
a receiver will find plenty of scope for
their own ideas. RabI0.

o
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SI NCE 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 dist_ortion, and
many loud-speakers have been blamed
quitc unjustifiably. The best meihod of eli-
minating this distortion has always been
stated to be the application.of a negative
potential to the grids of the amplifiers to
climinate grid current, when using a high
H.T. voltage on an ordinary R, Ora or AR
yalve. Many, however, have tried: this
with most disappointing results. Also
great difficulty is experienced in- getting.

GETTING THE BEST FROM THE AMPBLIFIER

SOME ADVICE ON ELIMINATING DISTORTION

obtained from pewer valves, are given.
This is because we are using the whole
of - the stratght- part—of -the-characteristic-

- curve and ‘are getting far more out of the

valvie withdut ‘distortion than when' using
lower H.T. and bias pn grid.

When a batter\ of loud- -speakers is to be
worked there :may not’ be énopgh output:
from a note magni—@er q'se_d,in_'this_marfner,-
but if we use a smal transmittingy valwe
a very high voltage indeed: will’ be neces-
sary ;-in fact 1,500 velts would not be too
much on most 30-watt valves. This is, of
course, out of the qucstion ig most cases.
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to work with. In larger -valves the curve
is shifted more than would be expected on
aMering the fitament current to low valiies.
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 Dilferent Voltages on the Plate.s

sufficient current frec from distortion .to
operate a large loud-spepker. We have
all seen the very nice explanation of how
on, say, So-100 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 j70-8o
volts. We are not near the upper bend,
but we are nearer the lower than the
upper! On such a valve it takes i00-160
- 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 suceess is sometimes ohtained
is obvious, as is also the difficulty’ of
getting large currents.

Valves

Ordinary valves are quite suitable for
any ordinary loud-speaker smaller thanm
the largest . Magnavox, given suitable
H.T. and grid bias. Try using, say, 250
volts on an Ora for loud-speaker work.
On zcxo‘ond voits and normal filament
voitage the valve is, saturated, or nearly
50, 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 Characleristic s
If we reduce the total emission from the
filament we get a morc reasonable curve

Another Novel Crystal Sel.

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 to 5 volts should be used and up to
500 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 conditiens, and from the informa-
tion gained adjust things to as near the
ideal as possible. The distortion in H.F.
amplifiers is as mueh 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 10,000 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. 1 and 2 show the
curves- of ap. Ora valve with 4 volts on
the filament and different voltages on the
plate. These will demonstrate what has
beén explained. 2. S H.
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A FIXED-WAVELENGTH CRYSTAL SET
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_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
ehough, certain objections to
them exist, which may be sum-
marised thus :

(2) Long slider coils: -dead-
end losses owing to the unused
windings; shorting  between

turns; the difficulty of selecting
one particular turn with the-
slider.

(b) Variometer : heavy damping when
windings are in opposition.

(¢) Tapped coil with switch arms and
studs; tarnishing of studs; imperfect con-

“nection between arm and stud and, between

arms and leads.

(@) Plug-in coil and condenser:
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 of 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. cofl 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 1
and 15 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 eare as follows:
Ebonite, 6 in. by 4 in. by 5 in.; four
terminals; one cardboard tube 2 in. by
6 in.; about % lb. of No. 18 d.c.c. copper
twire; 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. '

losses:

{The Complete Receiver.

The—constructiqn 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 drili
and tap it and fix the terminals and the
eight sockets (see Fig. 1), numbering the
latter o, 4, 8, 12, 3, 2, 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 thé box
or other support, and proceed to wind the
d.c.c. wire on to the cardboard tube, after
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Fiz. 1.—Layout of Panel.
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Fig. 2.—Connections on Under S{de of
Panel.

‘been determined.
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the latter has been
and shellacked.
The number of turns depends
entirely on the aerial in use,
but with the average aerial it
should be about 70 (see Fig.-3).
Secure the end of the wire as
usual through two small holes,

well dried

about 3 in. from the end of
coil: Wind on four turns, leave

a 1-in. loop tightly twisted tor
tapping, wind on four more
turns and repeat. Continue un-
til there are 12 turns, tapped at
the 4th, 8th and 12th turns re-
spectively. Now wind on about
60 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 lcngth of wire to which is
soldezed 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
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 Tuaner

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, 12 turns from one end and o,
1, 2, 3 from the other.

Conunections
Now scrape away the cotton covering
just at the énd 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 €lix plugs marked o, o,
(Concluded at bottom of next page)
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VERY 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 point
of view of overloading the instrument,
but alsé for the following reason. Sup-
pose an orchestra to be playing in a
concert hall; a listener does not hear the
sound procecding from omne 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 ahout.
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 versi. 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

a1

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
tinwed from preceving pa ¢)

and the tappings to the others numbered

accordingly. These connections are suffi-

cient to hold the coil firmly to the panel

SET (con-

View Showing Under Side of Panel,

without further support. Solder about
9 in. of flex to the ghanks of the aerial
and ecarth terminals, -hringing them out
through two small -holes at the back of
thé bgx. Place the panel on the box,

which should be decp enough to allow._the
coil just to clear the bottom. Finally
fit Clix
the two flex leads, and the set is ready for
use. i .
Tuning is done by-plugging the flex lead
from the earth terminal into ene-of the
sockets o to .12, and that from the acrial
terminal into one of the sockets o to 3
When the best adjustment of “the plugs
has been determined there will be little

1l

i

Fig. 3.—The Inductance. Coil.

need to vary therm, and with a good crystal
the signals will be very loud. If required,
a socket may be fixed to take a loading coil
for Chelmsford, which coil can also he
wound exactly to the size by the method
described 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.

Jo 13

b

It is understood that Tetrazzini was
paid £1,000 for her wireless concert.

plugs to the outside ends of

DUAL LOUD-SPEAKERS
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the current undulations correéponding to
the high notes from the large diaphragm
loud-speaker, and the current undulations
corresponding to the low neotes from the
light diaphragm loud-speaker.

This mzﬁr be effected by corthecting a
condenser across the ‘“haritone’ 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 ahout 1}4 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 1,500 turns of No. 36
insulated wire on an old intervalve trans-
fermer core, with a tapping at 700 and
another at 1,100 turns. The illustration
shows the plate circuit of.the last -valve
of an amplifier, with the two loud-speakers
arranged as described. Further wery in-
teresting experiments  along these lines
will suggest themselves. - It should: he
added that when two loud-speakers are
being used the listener should 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
4lso, owing. to the relatively slow speed
at which sound travel®-the sound from
the farther instrument will reach him an
appreciable fraction of a second later than
that- from -the nearer. . Thi$, of course,
would cause distortion. - R, H. J. MeC.

VALVES IN PARALLEL

HE valve user’s greatest problem is

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

The wuse of too many low-frequency
transformers should 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 bhe used in place of power valves,
and if two ordinary valves are paralleled
(connected grid td 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 rhea-
stat. U.
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HE broadcasting station "at Ziirich

(Radio-Genossenschaft, Ziirich) opened
in August, 1924, under the direction of
~Mr. A. Spoerri, The aerial and trans-
mitting shed, seen.in the first photograph,
are situated at Hongg on the top of a
hill, about 215 miles N.N.W, of Ziirich,

The Aerial

The aerial is of the cage type, and is
approximately_ 100 ft. long and 215 ft.
high. Transmissions are carried out on a
wavelength of 515 metres, with an energy
of abeut 500 watts in'the aerial, power being
obtained from a 2}4-kilowatt generatar.

The Studio
iThe studio is situated in Zurich. As
can be seen from the photograph, it i§
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and Finland, besides, of course, in the
Brijtish 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” eolumns of AMATEUR WIRE-
LESs. The aftérnoon 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-
thand 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 winddws, thus
illuminating the necessary words. The
light behind the blank window is flashed
on.and off as a warning before siritching
.on any of the other lights.

Range )
The station is regularly heard in.Egypt

The station’s call is: “Allo! Hier
Radio-Station - Ziirich auf Welle s515!”
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 Ziirich owf vella® finfhundert-
finftsane!”  Translated into English
means : “Hullo! Here Ziirich (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
“Allo” is used.

Licences .

A broadcast-receiving licence in Switzer-
land costs 10 francs (approximately 8s. 6d.
per annum). There are about 30,000
listeners. Reports arc welcomed from any
readers and should be addressed to the
Director, Radio-Genossenschaft Ziirich
Lindenhofstrasse 19, Ziirich. (The photg-
graphs are by Nic. Aluf, Ziirich.)

L. H.~S5

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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THE beginner in wireless is frequently
puzzled by the many different ways
in which condensers are used in a wire-
less circuit. In valve circuits, particu-

larly, they often appeas to be scattered .

throughout the diagram without apparent
rhyme or reason. One -might almost
1mag1ne that, just as a bridge player when
in doubt goeé “no trumps,” so the wireless

Y
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- WHERE TO USE A CONDENSER

An Informative Article Explaining the Purposes of By-pass and Other Condensers.

If the two poles of an accumulator were
connected to 51\ch a condenser the cell
woulg “ryn-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 slo\vly together

. they form a condenser— .infinitely small at

first, but groiting to a definite value as
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Circult Diagram showing the Positions of Various Condensers.

expert puts-ii an e&tra 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: (¢) To the tun-
ing of a circuit by balancing its induct-
ance; (6) the “by-passing” or separating
of high-frequency from low-frequency
ascillations; (¢) 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 wariable con-
~ denser is always ‘used. By turning the
handle, more or less-capacity .is- 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 thp tuned circuit without experi-
encing any “impedance” eﬁects In other
words, they flow with the maximum ease
and attain the greatest possxble strength, a
value, in fact, which is only limited by the
resistance of th’ circuit.

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

the -ends of the wire approach each other.
Until they actually toucly, however, the
circuit is "open » “Fhe insertion df a con-

-denser of definite capacity across a direct-

current supply therefore “open-circuits 2
it,and. prevents any current from flowing.

A.C. and Condensér Action

In the case of alternating current the
action of any particular condenser de-
pends upon the frequency of the applied
current. In the “first plage. it ‘nust 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 bhack the passage of
current of that particular frequency.

If, however, current of a much higher
frequeney is -applied to the same con-
denser, the latter has not sufficient time in
which to. develop a charge, that is, to
cxert 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 practlcally 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.
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The .0o003-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 corn:espondmg 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 -he
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 .oo1-mfd. condenser across tife
primary of the iron-cared transformer of
the second-last valve separates out the
high-frequency components and gives
them “free passage, whilst it “stops” the
Tow-frequency rectified currents and forces
them to pass -through the coil windings,
through which thev 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 micio-
farad shunted across the high-tension bat-
tery acts (@) as a reservoir, in which any
intermittent “ gushes” of current due to the
iregular -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 (5) it serves as a “hy-
path” condenser to divert high- -frequency
currents past the high impedance of the
battery. D. A L.

‘A PECULIAR FAULT

ETS that are mounted in cabinets are
7 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 ivith 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 “AW.> for
" A LIST OF
Practical Money-making Books-
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BRITAIN’S BEST BROADCASTING SETS

High uibute to the efficiency of GECoPHONE Wireless Sets is continually being given

from users in every comer of the Kingdom.

Wallingford.

““ Last October a present was made me of once of
‘yonur Singlc Valve- GECoPHONE Sets.

When fitting it up I was told by many local
wireless enthusiasts tlmt any single valve sct would
be practically uscless in this 1mghbomhood as it
was so far from a broadcasting station.

In spite of these gloomy prognostications I
finished erccting sct, and working with a telephone
board and three Ilcadphoncs, I immediately gct
London with per/ Fccl distincinesst After I became
used to tuning tn I found I counld get Cmdzﬁ}
Bournemonth and Birmingham quite clearly
could also listen with pleasure to lcciures sent
broadcast from Manchester besides being able to
yet music from other stations when condmwz: were
favourable.

A neighbour had - almost abandoned the notion
of a wireless installaton because all the sets he
had listened-in with lhad been so wunsatisfactory,
was So deliohted after listening to mine that he
immedialely ordercd one of your three-valve scts,
which is now working ﬁc:ft‘t‘t/j

I send this unsolicited testimonial as I consider
the GECoPHONE 1is by far thc best instrument of
its kind.on the wmarket—certainly better rvesults
have been obtained in this neighbonurhood with it
than thosc of any other make, I shall always
be pleased to rccommend it.”

" Rosxth, Fife.
“I am pleascd-to report the followisy test made
en a 2-valve GECoPHONE Wireless Recciving Set
recently crected at Rosyth, Fife,

To obtain maximum enjovment of Broadeasting use a GECoPHONE.

Here are a few recent testimonials : —

Although the aerial, including lead-in was only
55 ft. long and having on avcrage height of 25
ft., it was possible to obtain the following Stations
without any difficulty : Aberdeen, 'Dundce, Edin-
burgh, Glasgow, l\cwcasllv Manchcslm, Belfasl
Bournenontlh and Madrid." Glasgow and Edin-
burgh capme through at loud-speakcr strength,
whilst Bourncinouth was quitc loud cnough to be
casily understood. It was quite evident that with
a little extra adjustment the other Stations could
be heard at a similar volume. The tuning pre-
sented no difficulty, it being possible to tunc out
all_Stations completely,

Taking the entire conditions into consideration,
I think the above is guite an cxcellent achieve—
ment and, though perhapv not a record, pays high
tribute to the set in usc.’

Birmingham.

“You may perhaps be intcrested in the results
obtained with one of wour l-valve scts by an
ordinary amatcur t’o::e::m_q no particular skill in
handling.

My acrial is about 38 ft. high and 60 ft. long
(single wire) and is situated 2% miles from 517,
the Birmingham Station.

have received Awmerican telephony on fivz
nights during the past week, a feat which I have
[Jre rionsly found intpossible, even when using three
and four walves. think it 1s possibly the very
fine control that one has owcr the reaction that
accounts for its efficiency.

used one additional walve (L.F)) for the
American Stations, but aII the others were re-
ceived on_the single valve.”

There 1s a model to suit every purse,

Prices from £2 10s. to £119
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( Three Valve Table

Model

L
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Two Valve
Cabinet Set

&EOH@ Va lvc Tabl
Model.

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

Manufacturers and Wholesale only—
THE GENERAL ELECTRIC CO., Ltd.

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 enablesitto 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 thescrews

rovided and alter your accumu-
ﬁ\tor to give 2 veolts with a
greatly increased capacity.
This advantage is found on no
other Dull Emitter.

Technical Data:
Filament voitage, 1'2 to 1'8
Fil. consumption, ‘3 amps.
Plate voltage, 20 to 80

Prices :
W/' 1 For Detector or
*+ L.F. Amplifier

k With red top) tor
W.2¢ P

long dietance re-
ception

]. 8 “" each

J *W-R.l Correspond.

ing to W.1

*“7 R € Correspond-

*< ingto W.2

20/' each

#Fitted with internal re-
sistance so that Falve can
be used with 2-, 4-, or
6-volt Accumulator with-
out alteration io Set.
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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 engineérs 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.

e
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
isl‘sealtning, is influenced by the diameter of the wire used in the
ament. 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 lit}; 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 Emitier we should not be doing our duty if the Wuncell
carried the risk of fragility or lack of efliciency 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.

Naturall).f 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 1s
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 nowes. You'll end your search for an

ideal Dull Emitter when you try the Wuncell.

THE ONLY DUL

L-EMITTER VALVES SOLD IN SEALED BOX-ES

Advertisement of A. §. Cossor Ltd., Highbury Grove, N.5.

Gilbert Ad. 2634
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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 diza herself hit the nail on the head
ywthen she wrote a letter saying that she
had had no proper réclame—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-
meént 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.

Broadcasting Parliament ?

Should the- Parliamentary debates be
broadcast so that the free and independent
voter, no mattei where his abode may be,
may keep an é¢ye, 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
cap Rardly 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
procecdings or must confine ourselves to
occasional tit-bits such as the Chancellor
of the Exchequer’s. speech on his intfo-
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 withi nothing but
Parliamentary business.” Listeners cou!d
then tuné in whenever the” House iwas
sitting to see ihether theré 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
doin'gs lies in the number of nﬁc‘rophones
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 omne 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 people pay
onc visit to Parliament out of curiosity.
Very few of them show any anxietv to re-
peat the experience! My own view-is that
if a Parliamentary broadcasting station
were set up very liftle use of its trans-
missions would be made by the general

public.

Ornie 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 interferehce with
musical programmes and only those who
wanted to do so would have {o-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. Eckcrsley did not tell us \\hat it
was, though he said that no .spare was
available and that it would be a day or
two before things got goihg again. This

is, I helieve, the firgt time that one .of our

home stations has been out of action for
more than a matter of minutes, for in
previous eases 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. ar€ cer-
tainlv - to be congratulated on the amaz-
ingly feiw breakdowns that ha\e hitherto
occurred; it is értainly a feather in the
collective caps of the engineering staff
that the plant has been so seldom afflicted
with trouble.

A Fine €Combination 1

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 hig choke coil instead
of an anode resistance. One advantage
‘of this is that you do not need an outsize
in" high-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 chgracter. He
was distinctly interested, and I demoa-
strated to him, wusing walves 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-
fent H.F., L.F. and power valves made in
this country. Our general- purpose valves
are-better than any in the world. But we
have-no specnahsed rectifier except at a
price -that is prohibitive to the ordinary
wireless man.

Msy 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 easxl)
If there was a good. British soft valve we
should not “have half the complaints of
“howlmg that we have at present. May
we not hope, then, that some firm of oury
will tackle the problem? The only de-
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& On Your Wavelength! (continued) =

partment of wireless in which~America
now leads us is this. They have a ‘soft
detector valve working with 2274 volts on
tl_leJ)Iate, whereas we have nothing of the
kind. . 7

Data—and Gtherwise

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 rccent 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
KDKA on her short wave relaying the
Chelmsford programme. Presumably this
was to be 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 thé 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 KDKA, short-wave American
stations have not been coming im particu-
larly well. W GY - especially T have
found difficult to receive lately; and
W BZ has not been too gocd.

Most people will have noticed that the
distortion on shdrt: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 Stecer 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
satisfled. 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
Hatry 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 predlct that before the Yyear
has run its course every other multi-valve
wireless réceiver 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 unselective set, and ‘there is
only one circuit with a positive and simple
steering gear which- will serve his pur-

posc—the *“super-het,”
Sweeter Broadcast
Having said thus much T am also

tempted to refer to the tendency to-shorter
and shorter wavelength work. * Such work
is consideiably 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 somc 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 Telephonés.

I have come across recently: one or two
curious cases of what we may call teles
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 werc. 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 weakencd,
and it is only a matter of time until they
become past their weork.

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 Dbe 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 demagnctise 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. Nobody 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 th¢ makers.

Another Use for Wireless
Listening round about-.z00 metres a few
nights ago I heard an intcresting 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 was 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 beén
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
lF only one slider-tapped coil is used for
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 2L O -wavelength.
1f a separate slider bar is used as shown
in the sketch, the unused turns may easily
be shorted. F. w_T.

Variable Series Condenser

HIS little idea should interest those
readers who are fortunate enough to
possess ‘a small screw-cutting lathc and
who believe in making “a job” of any-
thing. It consists of a variable mica con-
denser arranged on the well-known tubulat

Details of the Condenser.

teiescopic 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% in. long by 3{ in. in diameter. The
inner tube is covered with mica, which
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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 = plug, this being so

arranged as fo engage a hole in a disc,

which 1s 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 ‘condgnser 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.

0. J. R

Large-capacity Condensers

N 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 impassibility to obtain
the correct alignment. An ordinary vane
condenser of .oor or .0005 microfarad
capacity can be, casily 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 propertionately increased.

uU.

A Stable Detector

RYSTAL 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 fo 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

»
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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 be made
of almost any insulating material, but a
short length of cbonite 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.

TEe crystal is clamped. as shown in the

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. O.
A Neat Switch Box
VERY 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

Switch Panel.

shows how to assemble the parts. If a
little care 1is 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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Dull-emitters and Safety

Q.~~I have purchased a dull-emitter and
wish to insert some device which will prevent
my accidentally burning out the valve by
comecting the H.T. across it. 1 believe a
resistance is all that is necessary.—R. P. (Ely).

A.—The -resistance should be a nom-in-
ductive one, and its value can be found from

) Voltage ,
Ohm’s Law. Current = Resistance. Thus,

if the safe value of the current is- ‘05
ampere (assuming that the valve is a DE.06)
and the H.T. is 50 volts, a 1,000 ohms
resistance will be needed in the H.T. lead.

Recelving Chelmsford

Q.—My crystal set works satisfactorily ow
the broadcasting wavelerigths, but iill not
receive Chclmsford when a loading coil is
added. The loading coil is guaranteed suitable
for 1,600 metres, and I have added it in the
aerial lead-in as shown in the diagram.—C. C.
{Bexhill).

L

Circuit for Chelmsford.

Wil

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
variometer as shown.—U.

Secrecy of Wireless

Q.—If secrecy is impossible, of what use will
the wireless telephone be ?—A. B. (E. r0).

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).

, 2
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A.—Acid of 1.22 specific gravity contains
about ‘1 part of concentrated pure acid to
about’ 3 or 3} parts of water by volume.

In mixing this, add the acid slowly.to the
water (and wno! the water to the acid) and
wait till the solntion is cold.

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

-Straijghtening 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 warmied 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.—1 have a 6-volt 4o-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
1o use for charging an accumulator, which may
be regarded as storing up current continuously
flowing in one direction. A transformer miust
be used to transform the voltage down to
a more suitable value, say 40 to 50 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—{whicl
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.

H.F. and the Reflex

Q.—Could you tell nie 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).

Please give all necessary details.

APRIL 11, 1925
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A.—You do not state what type of 1'eﬂex
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 thau 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

L

B +4 7
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 ¢ of .01 microfarad
and the choke.

‘T'he alternating potentials will be choked
by the impedance of L, and will be compelled
to pass through the circuit cr.—U.

Short-wave Heterodyne

Q.—1 wish to construct & short-wave local
oscillator and should like data for winding the
tuning inductance to cover a wave range of
100 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 ome of .0003
microfarad and a vernier device will, therefore,
be a great help in tuning.

The coil mnay consist of 23 turns of No. 22
d.c.c. wire upon a 3-in. diameter ebonite tube,
the reaction winding consisting of 20 tums of
the same wire wound upon the same tube, side
by side with the tuned-circuit winding.=U,
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HEN three or more valves are used

on powerful . loud-speaker sets thg
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 permancnt
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
ts 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
10 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 high-tension battery depends upon the
types of valve used, the number of valves
employed, and the potentials at which the
grids and piaies of the valves are oper-
ated. A representaiive good-class general-
purpose valve when working with 8o volts
on the plate (or anode) passes a current
of just under 1 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

o o +
Figs1.—The Use of Muiti H.T. Units.

120 volts,. which is not uncommonly high,
then .the anode. current jumps up to at
least double the previous reading. A sct
with four general-purpose valves .takes,
therefore, about ¢ milliamperes from the

THE MULTI-VALVER AND THE H.T. BATTERY

SOME HINTS ON-OBTAINING THE BEST SERVICE

i

A Servideable H.T. Unit,

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

As previously “indicated, shen these
figures were taken the grids of the valves
had no other bias-than that given by the
slight drop across the rhcostats in the
ncgative . leads of the filament current
supply. In practice, therefore, about 1 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 1 milli-
ampere. Thus it will be seen that if
moderately low high-tension voltage is
applied to the high-frequency and detector
valves 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 Vaives nrd H.T.

If, as is often the case; small power
valves are used as low-frequency ampli-
fiers, the high-tension battery is almost
sure to be overloaded, if of the standard
type, as these valves are “greedy” -with-
high-tension current. Take the B.T.H. By
and the Mdrconi Osram DEj5 as representa-
tives- of this class. of valve: they take
5 milliamperes at 8o volts and about
10 milliamperes at 120 volts on the plate
if no extra negative bias is applied. With
4 volts negative on the grid the plate
current is reduced to 2.5 milliampérés at
80 volts and to about 5 milliamperes with
120 volts on the plate. Thesc figures show
clearly the necessity of carefully watching
the plate current demand on multi-valve
sets.

The simplest method of overcoming the
high-tension problem is to use one of the
triple-capacity batteries made by several
of .the well-known firms. Thesé large urdits
will. give up to 20 milliampéres and are
quite capable of over six months hard

eI BR8P
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service af 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

Separadte 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 gbout 5o volts, are supplied
entirely by a triple-capacity battery of that
voltage. The L.F. valve, which requires
100 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 case the writer
uses a special high-tension unit made up

O_J_.-——ofo o} o
>l SMRLL BTY.
e o o Q
R
o) o 500
. LARGE BTx.
O o .0 o

Fig. 2.—An Arrangement Employing Large and
Small Batteries.

of Ever-ready No. 126 handlaml; batteries
wired ‘up in series with 2-in, strips of
ribbon aerxal holes being drilled in these
strips 1/, in. apart. The batteries have
(Conclicica in scicidedlumn of page 602)
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Grid Conatrol
THE method of varying the potentidl on
the grid of the transmitter s self-
cvident, 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.
Therc are, however, two attendant dis-
advantages to this system. The leads are

598

MODULATION  (continued).

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

i—

€144

Ty —<
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?‘ 00

Fig. 48.—Transformer-coupled Grid Control.
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In order to minimise capacity éffects, 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,

Tt 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 (.0003)
across the transformer secondary, and the

Fir. 47.—Principle of Grid Modulation.

Fig. 49. - Stabilising the Transformer.

1

+— VO —
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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.

-------

Photo by Llew. E. dorgan.

WIRELESS CLASSES

During the season just ended, the Breconshire Education Authority has held practical and theoretical classes in wire-
less <t 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
variahle condenser will be found a great
help in stabilising the method of grid con-
trol, and it prevents any curious effects
arising that might’ be 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
lias not been shown.

Fig. 50 shows bow the method of grid
control may be applied to capacity-
coupled oscillators of the Colpitt type,
where it will be 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 be applied
to an’ inductively-coupled circuit, where
the secondary and R.F. choke would be
connected direetly between grid and fila-
ment. KENNETH UILLYETT.

(Zo be continued)



APRIL 11, 1925

S

Handy Switch Arm
]AM pleased to see that the Athol En-
ginecring Company, of Cornet Strect,
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 Enginecring Co.
the large nut can bc 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.1,

599

are marketing some interesting new com-

ponents.
A dual low-frequency transformer is
particularly  intercsting. Two trans-

Dual Transformer.

formers are mounted in one case and all
eight terminals are brought out to an
chomite panel fitting on the case, which is
of polished metal. The connections are

. clearly éngraved on the ebonite top. Two

tapped holes (4 B.A.) on the- bottom of
the transformer make fixing easy. This
instrument should appeal to those who
are pressed for space in their set. Owing
to the hermetically sealed winding 1
could not see the method of placing the
transformers to prevent howling, but it is
claimed that L.F. 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
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handy connecting devices. A new model

f 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. i

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

Micrometer D:tectors

THREE ”types of neat caps micrometer-
action crystal detector are manufactured by
the National Wireless and Electric Co. Two
are of the horizontal type, one having the
micrometer adjustment 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 catwhisker.

Thesc detectors are extremely well
madc and adjustment is all that could be
desired. They are mounted on ¢bonite
bases and all brass parts are very nicely
lacquered. VANGUARD.
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PROGRESS 'AND INVENTION
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Vernier Rheostat

ATENT 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 elenient
is wound on a flat insulating bar, and
contact is made at various points by a
slider moving on an Archimedean screw.
One mcthod of carrying the invention
into effect comprises two discs held apart
by tlitee 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 bloek, 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,

The two other spacing members prevent
the ¢ontact block from moving in any other

Vesnler Rheostat (No. 229,485/24)

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

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, I.ondon) 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 sccured to
the stem at the desired number of points
by fusion so that the slceve is held in its
position concentric with the stem, an
annular gap being” thus provided betwecn
the stem and the sleeve.

The nickel electrode supports are held
in these annular grooves by wire twists,
ang/ connections are made to the pins of
the valve in the usual way,
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A PUSH-PULL FOUR-VAL

Constructional Details of a Four-valve Receiver with
Push-pull System of Amplification.

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

The resistance-
capacity * and choke

methods are both ex-
cellent as reproducers,
but both suffer from the

End View of Receiver,

QECEIVERS 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 essentidl of a wireless receiver.

Obitzining the B:st Results

There are various methods of attaining
this- ideal in a loud-speaking wircless 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 clectrical 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,

comparative defect of
_ poor amplification per

stage and necessitate
the use 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
hatteries, 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 in America to a far 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 work 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 heing the secondary and
of the last transformer the primary.
Reference to the circuit diagrams (Figs. 1

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-
I culty in following the
scheme should exist,

Plan View.

however, for the neces-
sary terminal identifi-

- o 27
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:ﬂs. 1—The Circuft Diagram
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Fig. 2.—General Layout of Components.
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cation signs are clearly
given in the diagram.

Volume and Purity .
The receiver, as de-
scribed, has cnormous
volume and remarkable
tonal purity on the
local station, and 2 1. O,
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 condifions have a very
bad ecffect 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 wsual 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 name, 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.

Malterials
The following is a

“~

Another View showing Comgponents.

Bell fixed condenser, .00z microfarad;
one Edison-Bell fixed condenszer, .0cc03
microfarad; one Edison-Bell grid-leak, 2
megohms; one Elwell radio jack, type
S.F.; one pair of Pye push-pull trans-
formers; onc Eureka concert-grand trans-
former; threce Radion mahoganite dials,
214 in. diameter; two Radion mahoganite
dials, 3 in. diameter; one Igranic Gim-
bolder and suitable Igranic coils; cleven
terminals; two coils of glazite; one set of
transfers; four Cossor \Wunccll 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
I'ig. 2. The panel (15) 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 (11 and 12) which regu-

late -the filament current to the first two

list of the parts used :
One Radion mahoga-
nite panel, 14 in. by
7 in. by 1% ‘in.; three
scrap pieces of ebonite;
two rheostats, 15 ohms
each; one rheostat, 7
ohms; one Peto-5Geott
square-law variable
condenser, .00I micra-
farad; onc Peto-Scott
square-law variable
condenser, .0005 micro-
farad; four Peto-Scott

anti-microphonic valve-
holders; one Edison-

View from Rear
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valves (19 and 18) have each a resistance
of 15 ohms, while that (13)*which controls
the push:=pull valves (17 and 20) and
which are in parallel, is of 7 ohms re-
sistance. The Elwell type S.F. jack (r4)
automatically switches the filaments “off ”
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the panel--a faylt which would prevent

‘the dials from lying close to the panel.

The dials are fitted so that when the rheo-
stafs are “off,” the zero marking is placed

at the top of the dial.

The variable condensers (1 and 10) are

3%

= :

2t _?f_—’@“‘j?f -
i p |
%

1E
17

14°

Fiz. 3.—Drilling Layout ol 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 1§ 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 cléckwise and the
other counter-clockwise. This detail is
clearly shown in the photographs.

All the uncontrolled parts of the set are
mbunted on a wooden sub-base 14 in. lang
by 614 in. wide. This base may be made
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of well-seasoned wood 3 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,
18, 19 and 20) may be gathered from the
practical wiring plan shown in Fig. 2, 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 4145-volt pocket-
lamp battery (24) for grid biasing all the
L.F. valves. - The battery is gripped in a
U-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 transformer 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., 1s placed in the position on the lefi
end of the panel corresponding to the
Eureka instrhment at the right. The con-
tacts of the last transformer face the panel.
A telephone condenser (16) of .00z micro-
farad capacity is screwed direcfly 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 hgs
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 18.00 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 orcasions
in the 2 L O transmissions.

It would appear that the -above-mén-
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 Hoétel 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 r,500 metres thrice weekly; it is almost
impossible for the Paris listeners to sccure
clear ieccption of 53X 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 1,500-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 from 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,
eighteen 414-volt batteries.
In order to know with certainty what

there being

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 timeés that readings are not heing

taken, D. G. O. H.
The new s-kilowatt transmitter now
being instalied 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. Sellridge & Co. Ltd.. with a large range of Amplion loud-speakers.
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OME 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 20,000-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 cither 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 14 in. long with some
75 to 8o 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
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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 14 in. or 1}4 in.
wide by 74 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 g in.
long. First scribe lines as shown in
Fig. 1. Drill at point A and tap X4-in.
Whitworth. Obtain a piece of brass
tube (Fig. 2) 3{ in. outside diameter by
74 in. bore and 4 in. long and drill a hole

at point B (Fig. 1) in the steel plate to fit..

Sweat a bush in one end of the tube,
drilled & in. Sweat the tube in the hole
B flush with the face so that it projects
37 in. to the right (see Fig. 2).
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MAKING A COIL WINDER

Prepare a spindle A (Fig. 2) of. ¥4-in.
.silver steel rod 738 in. long, and screw
one end for a distance of 3§ in. }4-in.
Whitworth, and the other end to a dis-
tance of about 14 in., leaving a plain part
63{ in. long. A round milled brass nut
should be fitted to the end screwed ¥ in.
The 3g-in. screwed portion should be
ﬁrnﬁ screwed home on the part, project-

ing (Fig. 2).

Gecrs

A suitable pair of gears of about 1 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 I{ in. in diameter. The
distance of ¢ from the centre A cannot con-
veniently be accurately determined but
can only be fixed by trial.

A short piece of thick brass tube ci,
about 2 in. long, with a bore of Y
(assuming the gecars are bored I 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
(IFig. 2).

A piece of silver steel cz2 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 34 in.
so that it will revolve freely in the tube
with the threaded part projecting. A
small handle, say 2 in. long by 34 in. by
14 in. thick, fitted with a knob is to be
tapped to fit the short spindle (Fig. 2).
A grub screw 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
frame. (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.

Guidz
The guiding mechanism should now be

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.,

270
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Fig. 2.—Plan of Winder without Base.

Having obtained a brass spindle ¥{ in.
in diameter 12 in. long and screwed 5o
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 1 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 34 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
1% in. long by %% in. in diameter with a
small flange at one end 3{ in. in diameter;
this should be screwed for about 34 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) ;

Ask € AW.” for List of Practical
Money-making Books
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LTHOUGH the new Wireless Tele-
graphy and Signalling’ Bill, recently
laid on the table in the House of Com-
mons, has not Dbeen 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 ndght of April 28. = The
artists will be chosen as far as possibte
from those who have found most favour
with the British public.

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

Two-way wircless communication with
a Ncw Zealand station has been estab-
lished by a local amateur at Galt, Onfatio.
The distance is g,600 miles.

A claim has been made against the
Blyth Corporation for the.deaih 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 réjuest owners of aerials across
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public roads tn enter into an agreement to
insure against accidents to individuals
caused by falling aerials. =

Capt. Eckersley, of the B.B.C., 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. Tt will theréfore 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 Lasdon
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 shogk, 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. Ldward
MWalker, a former British Army officer,
is- 1esp0n5151e for the new plans, \\hxch
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 Constantinople ‘stition may be re-

paired for European service.

The Post Oifice~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 Dbe located on Mariveles

Peninsula, near the entrance to Mamila
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 ap out-
lay of $4,c00,000.

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

(Continued on Page €05)

bilities !

that opens for you a
road of unending possi-
The C, & S.

THE

RAVOX—
NEW
VARIABLE CONDENSER

GIVES THE SAME FINE
TUNING IN ONE OPERATION

VANELESS

The *“Ravox™ is a revolution in
condenser design. It has an even

DULL EMITTER., We
are receiving cvery day

AS IS POSSIBLE WITH THE
BEST VERNIER CONDENSER,

scale of capacity variation through-
out the whole of its range and,
owing to the small size of the
electrodes, the losses are reduced

CURRENT CONSUMPTION

ZEALAND on a single
valve, costs you only

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

227 ... 7/6 each.

2279L ... 5/- each.

Send for illusitraled catalogue.

CRAIK & SMITH (Desk B)

ALLEN STREET, GOSWELL RD,, LONDON, W.C.i

CLERKENWELL 7346.

"Phone :

and RELIABILITY.

C. &S. Dull Emitter

2 v. 0.2 amp. (227) which received NEW
| =

(Also made 0.06 amp. (227L), 18/-).

i T i AND DISTANT STATIONS
praising its CAN BE TUNED IN WITH
CLEAR MUSICAL TONE, LONG LIFE. LOW EASE

10/11, Jermyn Street, Piccadilly Circus, London, W.1.

to a minimum

There are no delicate vapes to get damaged
dusty e movement is m and

smoo(h and the position of the electrodes

eliminates hand capacity effects.

The ““Ravox” -Variable- Condenser is a

round, i uilt -3

entirely enclosed in a strong fibre cate
and an ornament to any set.

** Stations roll in; America on 1 valve.”
hese are comments we have received
from a customer.

8/6

Postage 4d, extra

001

0005

0003
One-hole Fixing

HAVE YOU USED THE
GREYSTONE CRYSTAL?

Sent complete with catwhisker
ic box 146 post free.

RADIOVOX LIMITED,
(Dept. A),
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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 b

FPeTo & RADFORD

f(Proprietors : Pritchett & Gold and E.P.S. Company, Ltd.)
Head Offices and Shozerossus:

50, GROSVENOR GARDENS, VICTORIA, LONDON, S.W.1.

Telephaaz: Victrria 3357 (¢ inss3). Telegrams * Storage, Sowest, ‘London."”

“I dow't leave it to
chance: I know at a glance when
my battery needs recharging.’

9
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NEW PRICE LIST

We have just published a new edition of our
WIRELESS BATTERIES PRICE - LIST.

A copy will be sent post free upon request
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Series

The complete set of Bowyer-
Lowe Intermediate Wave-
length H.F. Transformers
comprises 1 Input Filler
Transformer, with a .0003
Dublier Fixed Condenser for
tuning the primary, and 3
Interstage Transformers.
Each set {s matched and sold
complete in boxes with Full
Instructions for A MNaking &
Seven-Valve Supar-Heterodyne
Receiver, at the éxceptionally
low price of

£4

A special Oscillator Coupler
Unit, uniform in size and
shape with the Transformers,
to cover the broadcast bind
with a .0005 Variable Con-
denscr is also supplfed at
the cost of £1. The seriea of
Transformers with Osciilator
Coupler included custs

£5

Complete

Given free with every set of
Bowyer-Lowe Super-Heterodyne
Transformers are complete in-
structions, wiring diagrams, and
progressive assembly photo-
graphs from which any wireless
amateur can make a Seven-Valve
Super-Heterodyne Receiver of
the latest design.

With these Transformgrs 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 a
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 surg-
prising in their purity and quiet
functioning no less than in their
range and sclectivity. 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.

Bowsfer‘-lowe lested
Intermediate Wavelenigtiv

H.F. TRANSFORMERS

BOWYER-LOWE CO.LTD LETCHWORTH.
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The R.L
Permanent
Mineral Detector

is a really stable crystal detectar.

___

_
____

No adjustment whatever is neces-
sary, as contact is not affected in
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 sensilivil{ that no searching
is required for perfect detection.

i

2t
__

N
7

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.

_
it

____

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-

. 6.

PRICE, complete with metal

brackets and screws for mounting

Write far’ icaflet “ The Discovery of
1925, free on application.

____

%

Wi

____

____

Contractors to the Admiralty and
@il G vernment Deparinrents.q

12 HYDE, ST
OXFORD.-ST
LONDON WC i

__

____

__

__

"the power 250 watts.

‘April 19 are Miss Kate Winter,

I
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RADIOGRAMS (continucd from pace 6ogq)
talks and musical items from a small ex-

_perimental station installed in the college.

The wavelength is about 300 metres and
The call sign is
8DK, and tests are. made nightly and
also- from 12.00 to~15.00 G.M.T. almost
daty.

The IiC.C. Education Committee pro-

poses to extend the use of wircless in the

-eléniéntary schools.

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

April 18 is a musical comedy night, but
it -will include at about ¢.30 p.m. a per-
formance of An Arabian Morn, an operetta
by Mr. Arthur Wood.

The artistes in the ballad concert for
Mr.
Walter Glynne; Mr. William Anderson
(of the B.N.O.C.), and Miss Isabel Gray,
pianist. Additional items will he provided
by the 2 L O quartet.

An occupant of a Glasgow 'stcel 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 aufhoritics
have arranged an exhibition of wireless
apparatus in Stockholm from June 14 to
21. Finland, Esthonia, Latvia, Lithuania
and Polafid will be represented.

Ta Société des Amis de la Téléphonie
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. A The lower section, 113 ft.,
is of steel, and the other section, 56'ft.,
of wood.

Between § p.m. and 10 p.m. on April 21
a concert arranged by The News of the
17 orld will be broadcast from Liondon and
some other stations, Savoy bands from
10.30 p.m. till 11 p.m.

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

tion.
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the Oxford and Cambridgc boat yrace 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 Furiedge (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 f£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
cencert, 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 be sung by the London Male Voice
Octet, and folk songs by Miss Winifred
Fisher. At 10.30 p.m. Sir Edward Elgar’s
cantata, 7he Banner of St. George, will
be relayed from the Birmingham station.
Savoy bands will be heard from 11 p.m.
to 11.30 p.m.

For the first time in hjstory two airmen,
several thousand feet in the air and more
than five miles apart, have held conversa-
This interesting feat was recently
accomplished at the Wilbur Wright Field,
Ohio, U.S.A., by two army aviation
officers, Major H. J. Knerr 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 ecach otfer 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.

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

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

The Acme of Comfort
Recommended by the
Medical Profession.

Do your Headphones grip your head like
a vice? 1f so, don’t suffer torture one
day longer. Fit a pair of *“ H'ear Easy’”
Phone Pads.
close to the car : )
THERE IS NO PRESSURE' WHATEVER
as they give a complete cushion cffect.
The acme bf comfort is obtained, and the.
phonies may he worn for hours on end
without the slightest discomfort or fatigue.
Moreover, the hearing is considerably
enhanced, as all external noises are dead-
encd.

Send P.O. for 2’- NOW—stating make of phcnes

‘“C.A.C.” Simplex French Polish.

This 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, with full instructions,
2 Postage 6d
Price, pzr 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. OIld  Christchurch  Road,
Bournemonth ; Central Street, Leeds.

Although the phones lie

‘““Amateur Wireless”

Handbooks 1/6 i

or 1/9 post free from the Editor, “ Amateur
Wireless,” La Eelle 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. Wit
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-
kuown writer on wireless. The explanations of
principles are up to date, and there are directions
for making apparatns, including detectors, amplifiers,

single-circuit and complete short-wave receiving sets, |

a valve panel, and a five-valve amplifier.

Wireless Telephony Explainea

CoxtENTs: 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
Formule and Data ; Index.

Cassell’s, Publishers, Londcn.
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You buy brains when you
choose the Eureka

':) EDRO 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

s -lifetime’s study,” gently replied the artist.

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 ex-
perience gained from ceaseless an‘ 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 atire=
less quest for efficiency.

'E:T’S the ““knowing how ” that counts

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 Eurcka Concert Grand used in
conjunction with one of the now ropular
Power Valves will give more volume than
two stages of amplification using cheap
Transformers. Again, owing to its unique
construction, the Eurcka 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 atmospkere.

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

EUREKA

BRITAIN’S FINEST TRANSFORMER

Manufactured only by
Portabls Utilities Co. Ltd.
Fisher St., London, W.C.1

Concert
Grand 30/-

Eureka
No. 2 .22/6

For -second -stage
Gilbert Ad, 264



@matwr W’wlass

CHIEF EVENTS OF THE

608,

THURSDAY

London 8.0 Chamber Music and Drama.
WEEK Birmingham 80 British Composers’ Ni ht
Aberdecn 80 Operatic Night.
Glasgow 735 Jacobite Memorics.
SUNDAY, April 12.

LondonY)} § 3.0 — Tchaikovsky Concert. FRIDAY

London 90 De Groot and the chcadnlly Orches- Bou ronhemomh gg g‘om;ch Oper&oNiqh e Tan ) fascote
M t . n cert.

Aberdecn 30 B“Ch Aftemoon. Gl:l;gof: = 8.0 sz::'f &r’r’\pose?s and Authors.

e e o SATURDAY

Torden o Fank HOl'"%?y %rol.;.'mmmle.s London 8.0 Musicel Comedy Night.

Gt 8 OldiEgelish anfEER SRS Bournemouth 3.0 Operatic Cross Word Puzzle.

e TUESDAY Clasgow 8.0 AloSund tahncd%‘msh Isles in Folk-

on! anc
Lond 80 Star Ballad Concert. ] 730  The 0, hestral Pl B lent
53( xon 8.0 C}?uml:eraMusic and -Drama, Elel s lc:'undC (e;so:::en g B i
! WEDNESDAY

Cardiff 8.0 Pre-war Reminiscences—II1.

Glaszow 80 Operatic Night. “A.W.” for List of Technical Baoks

Beil‘.‘::! 7.30 S;mphony Concert. ASk A W fo f
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ILFORD AND DISTRICT
RADIO SOCIETY

VERY interesting lecture was given

by Capt. Eckersley under the aus-
pices of the above society on Thursday,
March 26, in the Town Hall, [iford. Dr.
W. H. Eccles, D.Sc.,, F.R.S., occupied
thes 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 hroagdecasting and the difficulty
of pleasing all sections of the community.
The audience numbered seven hundred.

SPECIFICATION :

The *“ Mars *t Coil Wire (Patent
No. 229058) consists of bunches
of spirally wound wire (sce
E & D in Diagram), round
cach 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 wires, and they are
double cotton covered (A). In
practice this wire ficreases the
effective surface area for the

flow of H.F. current and a Flexible to handle even in 14’s and 18’s ] Radion Panel.
25¢% increase 'in efficiency is  gauge. All gauges given below arc approxi-
the resuit, mate,

another

THE PANE

L LU XE

Mars

triumph
The new Mars
COIL WIRE

ASED on the accepted, theory that
H.F. currents flow along the suiface
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.

adding a

comparable

Get at least 25¢% greater elﬁcxency Fy !
using the ‘“Mars® Coil Wire for H. split-second
transformers, variometers, coil, in fact

cverywhere H.F. current flows.

THE advantage that a Radion Pancl confers on

Receiving Sct is much more than merely

ge!d case to a watch. Rather, is it
to the addition of that delicate com-

pensating balance wheel mechanism which ensures

accuracy. If Jou aim at 100 per cent.

efficiency for your Set you llmaturally start with a

With dials to match.

Radion is available in zr different sizes in

Mars e

FIXED RETAIL PRICES.

. fhe. 31b. 11b,

See the Nla;;., &)’:nts L 57/;8 337; igggl
t 18 . = 3

- s 20's 710 a1 2/1%
bobbin 22's 8/2 473 2/2
26's 10/~ 572 2/7%

E. & W. G. MAKINSON LTD., Wellington 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 the bush and adjusting screw
is automatically rectified and perfect electrical contact maintained
at all times. Other features \vonhy of specnl mention
are :—Continuously variable, silent in operation, dust arid
damp-proof and constant in any temperature.
VARIABLE GRID LEAK, Black Knob ‘5 to 5 mezohms %6
VARIASLE ANODE RESISTANCE, Red Knob 50.0(40(0 100,00
ohms 3% Send P.C. for Descriptive Foldes.
THE WATMEL WI RELESS CO..Ltd ,
332a, Goswell Rd., London, . Tel: Clerkenweil 7900.

&

Scur dealer.

The BRETWOOD

GRID LEAK

withihe N.P L. Report
Patent No. 224205

Another Guaranteed BRETWOOD
Speciality is our Improved

V ANODE RESISTANCE
: which gives accurate readings consistently from 10,000

ohms. It is tonstructed on the
same principles that have made Brerwoop Components
amous, and, of course, it carries the Brerwoop
Guarantec. Patent No. 224,295/23  Obtainable from
all wireless dealers. Price 3/-.; or by post, 3/3

e —
BRETWOOD, Ltd 12-18 [ ondon Mews, Maple St., London, W.

black and ‘mahoganite, Radion ean also be
supplied in any special size. Black 1d. per
square inch,mahogarile 13d. per square inch.

RA

Ameritan Hard Rubber Company (Britain) Ltd.

p Depots : 120 Wellington Street, Glasgow.
Head oﬁc" 116 Snow Hill, Birminpgham.
Irish Agenis: 8 Oorporatlon Street, Belfast.

13a Fore Strcet,
London, E.C. 2

Gilbert 4d. 2662

L.F. INTERVALV: TRANSFORMERS

WHY the Distortionless British Guarantesd ¥ RENDWN ' is THE Transformer
more vorthy of your consideration than any other.
BE CAUSE :-

It has a sound lron Core of ample dimensions leaving the
absolute minimum of air space.
2. 1t 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
. The Secondary has Turns relative.to. the anary, tunes the step
up required.
. The Insulation is Perfect.
. The whole is correctly screened with Iron, and the inside is
thoroughly protected from dampness.
. Its Self Capacity is as low as possible, consistent with the other
factors governing constant amplification.
. It is manufactured by The Transformer Repair Company who
have THE wide practical experience of intervalve transformer

faults.
PRICE 8/4 POST FREE.

- e ne W

RATIOS : 5: 4: 3: 2: TO 1.

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

TRANSFORMER REPAIR CO., Hay St., Portsmouth

Barciays 94
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REDUCED
PRICE

25/-

Carriage Paid, ready
. for mounting.

- ‘\
‘.
W

aSJveecﬁ andMusic

TWIN~COIL L.F.
INTER VALVE
TRANSFORMER

NI amateur enthusiast writes ;' “ Your transformers

are definitely superior in quality of production of

spcech and music.”  Another says: “The greatly
mmproved 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 arec completely enclosed. Insulation has
received special attention, and there is no danger of burning
out. Primary to seccondary ratio, 1—4.

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

ANODE

Y/ CONVERTER

PERMANENT
substitute for the
high - tension  battery.
Ideal for power. am-
plifier work. Worked
from the ordinary 6-
'Ijll‘ volt accumulator, the con-
sumption is low — 1,15
amperes. Perfectly smooth
reception. Continuous
adjustment of H.T. velt-
age and not by steps.

Supplied in
the following
standard voltage
ranges:

B \ y
6);%‘0 \'olts ) For two

stage
o \) power
Type G amplifi-
12-300 volts | cation
£13100
Type D 12-500 volis ) For low power
£18 0 0 § transwission work,

We invite applications
frem traders for terms.
[Prite for details,
The M.L Magneto Synd., Ltd.,
Wireless Dept.,
Victoria Works, Coventry.

Telegrams : Elestric, London.

This circuit is simple
if you make it with

GLAZITE

REGD.

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 difhculty in connecting up.

“Glazite " 1s 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 of heavy
insulating material which 1s flame-
proof and impervious to moisture. It
has a high di-electric strength and is

flexible.

pRICE 1|6 PER coi
(Length 10 ft.)

Our mark is a guarantee of quality

AND SMITHS LTD.

(Makers of Electric Wire for over forly years)

The LONDON ELECTRIC WIRE €O.

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

Telephone : Clerkenwell 1388, 1389, 1390,.1391

Judd



Mansbridge Condensers
IR,—In view of the big demand for

condensers suitable for high-tension
use and other parts of the circuit where a
'f_z?.irly large capacity is required, it is in-
teresting to note that "some manufac-
‘turers and a large number of dealers are
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 llcensed to any Continental firms,
‘and, in fact, were onl, licensed to about
four manufacturers in this country, one
'of the best known being the Tele“raph
Condenser Co., Ltd., of Kew.—E. R. G.
(London, W.C.).

KD K A on a Crystal

SIR,—1I have read with interest, in your
issue af February 28, the personal account
of the remarkable achievement of Mr.
Stafford,” who claims to have received
KDKA on a crystal.

610

Is Mr: Stafford satisfied that KDKA
was not being relayed (1) 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 ?—Geo. W. EsSEX (Thrap-
ston).

SIR,—One or two further points in con-
nection with Mr. Stafford’s claim arise,
namely (1) 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 500
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) KDKA’s wavelength was
changed to 309 metres in January.—
J. G. R. (Glasgow).

¢ Solving - the Current- supply
Problem
SIR,—Ré¢ the article ¢ Solving the
Current-supply Problem ” in Nos. 143 and
144, I should like to point out a few mis-
leading statements. .
1. In Fig. 3 an ordinary lamp (not a

APRIL 11, 1925

fieon 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 10,000

10,000 + 2,200
arrangement, which is far too high for the
average general-purpose valve.

2. In Fig. 2 the blocking condenser 3
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
su1p1us current and not reducing the whole
current.—J. S. B. (Glasgow).

= 197 volts with this

Other Correspondence Summarised

D. T. (Birmingham) has a Dutch valve
which he bought for ys. 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.1) has received 2L O,
sXX, 2ZY, 6BM, 5NO, 5SC, 5IT,
2B D, SF R (Radio Paris), Radio Iberica
(Madrid), DMunster (Westphalia), and
Schenectady (New York) on his single-
valve Flewelling super receiver,

£3

"SAY 997

when ordering your loud speaker
IRREPROACHABLE
FOR

TONE 2nd VOLUME

PRICE

10 : O st

NO DISTORTION

Procurable from local agent or Sole Distributors

H. HAYWARD & CO.,

GOODCHILD & PARTNERS LTD,,
56—58, EAGLE STREET,
HOLBORN, W.C.1.

TELEPHONE: HOLBORN, 6406

MALMESBURY RD., BOW, E.
, . TELEPHONE: EAST, 563

UNITY WORKS,

The

§¢ 99 )

24 ins. High-
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~ STEMEN '
HIGH-TENSION RADIO BATTERIES

NEW TYPE—LARGE CAPACITY

THE H.T. DRY BATTERIES DE LUXE

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

.

Designed to meet the much heavier demands now being made on the H.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 & CO0., LTD., WOOLWICH, LONDOY, S.E.I8

AAAAAAAAAAAAAA
Build

O architect ever passed the plans of 2 new building with-
out first making sure that the foundations are correctly
proportioned and capabie of withstanding the strains

and stresses that are likely to be met during the years to come.
He bwilds for permanence.

And so jt should be with the man who builds a Wireless Set.
He, too, builds for the future. He does not want to find, when

his Set is finishz=d, that a leaky ebonite panel prevents good . s
results being obtained. He docs not want to labour in vain, h >
so he looks to his foundation—the ebonite panel. ] Wm
All ebonite, unfortunately for the wireless enthusiast, is not of one recognised qua ity. Some is good }
}

£ 4
—some is bad. Some s suitable for wireless usc—some is not. How are you to tell> Tke only 2
Afere . —llse CLIXY
e tou cant —tse :

safe way is to'use a guaranteed brand such as Red Triangle Panels—every one of whick is positively
3
74

guarantesd to be leakproof .mpervious to moisture, aind finished wi h a smuoth ur.ace which does
not require sand-papering before use. Put Red Triangle Ebo.ite—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 locally.

For yvour next Set try Red Triangle Eboni(e—me!\;ayds you'll usc no other, CLIX PROVIDES AN IDEAL POINT FOR SOLDERING
Special Sizes: .
AN Comeortdctoxe 308X 4 1w me BuECLCHLCE o o ' Perfect contact—instantane-
otie V., 22 .. 4 ransatlan . .. .o - < ' - .
]Ail‘:;&;ldn,)lg% é’,’ff SRR v T g;- ;%lo-i}]vaf‘rigs.lﬁ? ;&D >l<ogx e I 225. : Retail Prices of the New ously—evcxywhexe.
it Xy = . fm W, s vl Set, .o ) : . 5 .
WA D B BRSSO C B (M e el i
T, 1 .o e . ‘e . : wi ocknut . : R °
Neutrodgre ReeelVer, 11 % Tox # 11 1 LDl O fosaotors LiFD u%smt: et ensures full sufrfa.cc
§ At A : colours . cach : contac iIn ever on (o]
Hnnls' Cr)st.z\l Set' X SEX} . i 4/4 ! CLIX Bushes : l - y. - ik
Any Special Size Cut per rcturn at id. per square inch, 2 (6 colours) 1d. pair Crlglll’lt ess appllcatlons.
: _Adapter hat’s =
PETO-SCOTT, CO., LTD., |f§.  vithlockne2d tro-Lis ‘ﬁhy C{“hl X’l;ge Slec
PRegistered Offices, Mail Order_and Showroom. ” 0o~ "(; ‘ﬁl ¢ ; Plses,
: ONDON, 1. i supersedes all forms of Plugs
77. CITY ROAD, L DA B QObtainable fronf all Wireless Terminal ‘ d Switch =2
Branches: LONDON—63, High Holborn W.C.1. Dealers or direct from the crminals an witches, and

WALTHAMSTOW—230. Wood Street. ) . )
PLYMGUTH—, Baok. of Engiand Flace. Patentecs and Manufacturers; - has standardised the wiring of

LIVERPOOL—4, Manchester Btreet, . c 4
CARDIFF—94, Queen all radio circuits.

Radio Engineers and Contractors

L A b b o b b Ad 84 VICTORIA STREET, LONDON, S,W.1

P.S. 2649




Nore.—7In the foliowing list of transmissions

these abbreviations are observed: con. Jor,

concerl; lec. for leclure; orch. for orchesiral

€oncert; irr. for irregular; m. for melres; and
sig. for signal.

GREAT BRITAIN

_.T he times given.are according to Greenwich
Mean Time.

London (a1.O), 365 m. 1-2 p.m., con.; 3.13-

3.45 p.m., 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; g.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, 4-5.30 p.m., con.

‘Aberdeen (2BD), 495 m. Beliast (2BE), 433
m. Birmingham (511), 475 m. Bournemouth
(6BM), 385 m. Cardiff (5WA), 351 m. Glas.
gow (55C), 420 m. Manchester (22Y), 375 m.
Newcastle (sNQ), 400 m. Much the same as
London times.

Bradford (2LS), 310 m. Dundec (2DE), 33t
m. Edinburgh (2EH), 328 m. Hull (6KH), 335
m, Leeds (2LS), 346 m. Liverpoo! (61.V), 315
m, Nottingham (5NG), 326 m. Plymouth
(sPY), 335 m. Sheffield (6FL), 301 m. Stoke-
on-Treat (6ST), 306 m. Swansea (55X), 481 m,

Chelmsford (high-power statioa), 1,600 m.

Experimental transmission every Monday at
10.30 p.m. from one or other main eor relay
station.

612
CONTINENT

The times are according to the Conlinental
system; fjor example, 16.30 15 4.30 p.m., and
' of.o0 15 8 a.m. (G.M.T.).

AUSTRIA.

Vienna (Radio Wien), 530 m. (1 kw.). Daily :
08.00, markets (exc. Sun.); 10.00;, con.; 12.03,
time sig., weather; 14.30, Stock Ex. (exc.
Sun.), news; 13.10, children (Fri.); 17.10, lec.
(Mon., Tues.), con. (Fri); 17.30, lec. (Thurs.,
(Sat.); 18.45, Eng. (Mon., Wed.); 18.30, news,
weather, time- sig., con., lec.; =20.30, dance
(Wed.).

Graz, 404 m. Testing.

BELGIUM,

Brussels, 265 m. (14 kw.). 16.00, orch.,
children (Wed. .and Thurs.); dance (Tues. and
Sat.); 17.00, news; 19.13, lec., con., news
(opera, Mon. and Wed.).

Haeren (BAV) (250 w.), 1,100 m. (250 w.).
12.00, 13.00, 15.50, 17.50, weather,

CZECHO-SLOVAKIA.

Prague (Strasnice Stn.), s70 m. (1 kw.).
09.00, Stock Ex.; r1o.00, con. (Sun.); 10.30,
Stock Ex: (weekdays); 16.00, Stock Ex., con.
(Wed., Sat.); 17.00, Stock Ex. (weekdays);
18.15, con., lec., yreather, news ; 20.00, dance

at.).

Briinn (OKB), 1,800 m. (1 kw.). 09.00, con.
(Sun.); 13.00, Stock Ex., news; 18.00, lec.,
con. (Tues., Thurs., Sat.).

DENMARK.

Copenhagen (Kjobenhavns Radiofoni station),
775 m. (r kw.). 18,35, notices, lec., con.*
(Tues., Thurs., Sat.); 20.30, Esperanto (Wed.).
* This con. is also relayed by the Aalborghus
ship station on 443 m. Sun.: Copenhagen
only.

I,)yngl_)y (OXE), 2,400 m. Weekdays: 18.20,
news, Stock Ex.; 20.00 and 21.00, news,
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weather, - time sig. - Sundays- ¥3.00 and 20.00;
news.

Ryvang, 1,190 m. (2 kw.). 19,00, con., news
(Tues., Wed., Thurs., Fri).

FRANCE,

Efftel Tower,. 2,650 m. (6 kw.)- 03.40.
weather (exc. Sun.)} 10.00, markets (exc. Sun.
and Mon.); 10.13, time sig., weather; 13.43,
14.33, 13-30,%-Stock. Ex. {exc, Sun. and Mon.);
17:00, con. ; 18.00, weather; on 1,500 m., con.
(Wed., Fri., Sun.) a; 19.00; 21.10, weather
(exé. Sun.).

* On 1st and 15th of each month at 16.43.

Radio-Paris (CFR), 1,750 m. (13{ kw.). Sun-
days: 11.43, orch.; 12.43, news; 13.45, lec,
con.; 19.30, news, etc.; 20.00, dance music.
Weekdays: 11.30, orch., Stock Ex., news;
15.30, markets, Stock Ex., con.; 16.435, Stock
Ex., news, womenj 19.13, con.; 20.00, dance
(Thurs.).

L’Ecole Sup. des Postes et Télégraphes
(PTT), Paris, 458 m. (800 w.). 13.00, lec.
relayed from Sorbonne University (Thurs.);
14.00, outside relay (Sat., irr.); 14.45 and 16.00,
lec. relayed from Sorbonne (Wed.); 15.c0, out-
side relay (irr.); 19.00, Eng. talk (Tues.);
19.30, lec. or con., almost daily; 19.43, lec.
(Sun.); 20.30, con. (Sun.).

“Le Petit Parisien,” 3435 m. (300 wg.
20.30, con. (Sun., Tues., Thurs.), dance (Sat.).

Lyoa (Radio Sud-Est), 3j0 m. 20.00, con.
(Tues., Fri).
Radio-Lyon, 387 m. (temp.). 11.30, news,

con., Stock EX.; 19.30, news; 20.00, con. (exc.
Tues., Fri.); 21.00, dance (Tues. Fri.).

Agen, 318 m. (230 w.). 19.30, con. (irr.).
Mont de Massan, 365 m. 19.00, con. (Wed.:
GERMANY.
Berlin (Vox Haus), 505 m. (124 kw.).
(Continued en page 614)
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Ear Pad

diaphragms.

‘KUMFT .
De Luxe
EARPAD

the only scientifically pre-
pared pad — can be had
-from Wireless Dealers, or
POST TFREE from the
makers on receipt of 1/3.

A.de St. DALMAS & Co.
LIMITED
LEICESTER

e

@5

The new “ KUMFI” De Euxe antiseptic
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
Each pad is antiseptic and
self-adhesive, and can be fixed or removed
without the slightest difficulty—no lcating
or damping {s needed,

IIB

ﬁ Patent No 680724 Patent Nos. 205010 & 2874374
Heads Tops Recessed B Shock-proof
M ” cannot engraved to take ﬂe\ insulating
screw off white on covering, & /hmdle, red
\ SRS " black. 6 or black
. engravings Internal
J chuck head
a will grip any
(Gpr;s: :.g Holetogrip W"; (;V"“a b Transverse
or flex o ¢ phone tag 14 -0, 10 E tongues pressa
i or solid “US.W.G.. ing outwards
wire ensuring cleart
“ Now, {t is quite a different Dome shaped == % contact
story. 'He has fitted * KUMFI* mM -_nd.csnngbldm‘zr i
De "Luxe Ear Pads to the 4B.A T~ Complete |i/o o 2o 2 \F' !
‘phones, and all that Fatlwr; iy 5 with oot b u::n\f,ﬂ:u
can ﬁn;i_lh:n.c .tossgy ;.;I.“. . SH & washer Soldering lug em="" s

4*0.

INDIGATING TERMINALS.

PRICE 31P cacu BRASS

Your dealer can suppls

BELLING & LEE

ELLING—LEE"

MULTY-KONTACT PLUGS & SOCKETS

PRICE 7° per set
€AcH NICKEL NICKEL PLATED
you. In case of dificulty, write dirvect lo—

, LTD., Queensway Works, Pondérs End

WE REPAIR

ALL STANDARD TYPES of VALVES

BY OUR PATENT PROCESS

(Except Dull Emitters.)

by letter post.

Up to 3 valves send

6/6

Carr, Paid.

Remittance must be
enclosed with valves.

Spencer Works, Sp

PATEN
APPLIEQ FOR,

GUARANTEE:

Eclat Electric Manufacturing Co., Limited.

Equal to new or Eetter—Return in
seven days—Satisfaction,

THE

encer 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 fuaction
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-

Freshman” Fixed Condensers will withstand -

bigh 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

0003 mfd, .005, mfd, .006 mfd
Write for List Z466.

. 2/- cach
. 2/6 each

[GRANIC

ELECTRIC

“N\MITEY/

149 Queen Victoria St;, London.

Works : BEDFORD.
Branches:
BIRMINGHAM, CARDIFF, GLASGOW.
LEEDS. MANCHESTER.

NEWCASTLE.

y IGRANIC RADIO DEVICES INCLUDE

Honaycomu Duolster.ai Cofls, Fixed Condeusers, Varfable
Conden-ers Fllament Rheostats, Inter-valve Transfolimecs,
Vuriomelers Variocouplers, Battery Potentiometers,
Vernier Friction Pencils, Bi-nlug Coil Holuers, t'ri.plug
Coll Hoklers, Eleciric Boldering Irums, ete., etc.

All carry the Igrenic guarantec

o ~w_and are stocked by all
WI)IQ dealers.,

ACCUMULATOR BAnRGA NS

C.A.V. & Fuller’s, soiled, but guaranteed 32 months, Seat on

approva against cash,
2v-408 .. 96 dv-ton .. 1 6v-c0a .. 326
viva .. 17« 4v-100a .. 32/8 6v-80s ., 40/
Av-gia .. Z /9 Gv-dla .. 25/ Gv-100a .. 46/«
MAUDE RUBBER GCO., 8, *rRAED STREET, W,

vourself with the

b »
“SIMPLEX” WINDER

No matter what type of eoll you require, Basket, Crown,

Duolateral, or Lattice.you ean wind themall on the Patent
» Simplex” Adjustabie snd Convertible Coil }\rindpr, and
you will save its cost over and over again, besides having
colls that will give better resulta. L 2

Send 4/« to-day for the most modern and imypartant wire-
.less Inveption. Postage 4d. extra. Traie Enquiries Iuvitcd

GODFREY Bros., 68 Plumstead Road, London, S.E .18

the Best Valuein
LOUD SPEAKERS

UBLIC opinion amongst Radio users during

Pthe last threc 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
i of New Junior * Dragon” Models recommend

themselves by their exceptionally noderate

: price, allied to remarkable volume and tonal
A 3 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.

i The Wireless
‘ World’s A Loud
| Standard Speaker

Obtainable from AMPLION STOCKISTS

i and wireless dealers everywhere.

i"; g Patentees & Manufacturers :

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

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

Demonstrations

gladly givenduring

broadeasting hours at the

AMPLION  showrooms :

25-26, Sawile Row, IV:.1.
. and 79-82, High Sircet,
1 Clapham, S.IV 4.

The * Junior"” Dragon Range,
combinin artistic  agpearance
with Sgcnior » Loud Speaker
quality :—
“ Dragonfly ” A.R. 102 ... 25/-
“New” Junior A.R. 111 50/-
“ New” Junior-de-Luxe, :
AR, 114..,
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Big
Ilttlc
thangs

" Thearticles illustrated are
selected from the great General
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.

G.R.C.Headphones
General Radiophones are
preferred by keen ama-
teurs owing to thelr
sensitivity — matched
tone—comfort and light
weight (7 ounces com-

2 Dlete}. The finest head-

’o = phones at any price, and
guaranteed. 1

G.R.C. Vaive: Holder.

Tnsurance against
valve burn outs.
Low loss—low ca-
pacity. No solder-
ing — Table or
. paucl mounting.

"G.RC. Jack Switch

RMlmple —safe— convenls

ent. Holderiess  type.

For switching accumu.

J. lator oncofl. One hole

3- fixing. Required on
modern sets.

3 G.R.C. Solderless Jack

Ong hole fixing—

i soltlerless  type—

! = z’s Use plugsand jacks
for convenience.

G.R.C. 80 Condenser.

Takes the place
of every conden-
ser of any capa-
, city from .0000t
= to .001. See it !

- G.R C. Vario - Coupler

A highly c&icnent
“wound on air’
variable induct-
lS‘ ancc. Indispensable
to amateurs.

G.R.C. Radiophone Plug

Takes two pairs of
’phones.  Always
4;- use plugs and jacks

for speedy con-
venient contact.

GR.C, Audioformer

The hest low-frequency
Amplifying Transformer
In the World. “Three
stages can safely be used
together for outdoors or
large halls where tre-

ls, mendous amplification is
reaulred,

GEIERAL RADIO €9 K77,
'RADIO HOUSE.235 REGENT STW.1. 4
(S ONDON ENGWAND

* General Radio” on a Broad-
cast Receiver or Component means

+ that it is definitely guaraniced lo
give complete satisfaction.
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Y'Broapcast TeLepHONY " (cont. from fage 612)
sacred con. (Sun.); og.00, markets, ncws,
weather ; 10.00, factory con. and tests; 10.30,
educat. hour (Sun.); 11.15, ‘Stock Ex.; 12.00,
time sig., news, weather; 13.135, Stock Ex.;

14.00, lec. (Sun.), markets, time sig.; 14.30,
children (Sun., Wed.) ; 15.00, Esperanto (Sat.};
15.30, orch., [French- (Tues.); 17.30, lec,

women ; 18.00, French (Mon.), lec. (Tues. and
Sun.); 18.30, -lec., Engl. (Thurs.), theatre
news ("I ues.); 19. _,o,* con., weather, time sig. ;
21.30, chess (\Ion) dance until 23.00 (Thurs.,

Sat., Sun.). * If opera relayed, at 18.30. Tele-
funkcn Co. tests on 290 m. about 22.30.

Kaénigswusterhansen (LP), 2,450 m. (5 kw.).
Wolll’s Buro. Press Secrvice: 06.00, 20.00.
2,900 m. {6 kw.): 10.30, con. (Sun.), Esperanto
lec. 3,150 m.: Telegraphen Union, 06.43-18.435,
news. 4,000 m. (10 kw.): News, 06.00-20.00
(daily).

Bremen, 330 m. (1 kw.).
burg.

Breslan, 418 m. (1% kw.).
weather ; 11.00, factory con. (weckdays),
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, con. (Sun), 17.00, shorthand
(Sat.) ; 18.00, Esperanto (Mon.), Engl. (Thurs.),
lec. (other days), 19.00, con., weather, time
sig. ; news; 20.30, dance (Sun.); 21.13 (‘\Ion)

Relay from .Ham.

10.18, Stock Ex.,

Cassel, 288 m. (134 kw.). Relay {rom
Frankfort.
Dresden, 280 m. (1% kw.). Relay from
Leipzig.

Eberswalde  (Lorenz Cod, 280 m.
daily about 22.30.

Fraukiort-on-Main, 470 m. (115 kw.). o07.30,
sacred con. (Sun.); 10.10, Stock Ex.; 10.35.
tine ‘sig., news; 15.00, children (Sun) Stock
Ex. (weel\days), 15.30, con., women; 16.00,
can. (Sun.); 17.00, marlxeAs lec., children
(Wed.); 18.00, lec. (daily), shorthand (Wed)),
Esperanto (Frl), 18.30, educat. hour; 19.00,
lec., Engl. (Mon.); 19.30, con. (daily), jazz
band (Fri.); 20.30, time sig., weather, news;
21.00, dance or late con. (not daily).

Hamburg, 395 m. (114 kw.). Sunday: o7.53,
time sig., weather, news, lec., women; 10.00,
sacred con., chess; 12.00, con., lec.; 16.00,
children ; 17.00, con. ; 18.00, Engl. conv. ; 19.00,
sport, weather, news, con. or opera; 21.00 on-
wards, as weekdays. Weelidays: o06.25, time
sig., news; 07.30, theatre news; 11.55, time
sig. ; 12.20, Engl. (Wed.); 14.00, political news,
marlkets ; 15.00, women ; 13.30, lec., Esperanto
(Mon.); 16.03,. orch. ; 17.00, con., lec.; 18.23,
lec., Engl. conv. (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 g lkw.

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

Konigsberg, 463 m. (1 kw.). o08.00, sacred
con. (Sun.); 10.15, markets; 11.55, time sig.,
weather ; 13.15 and - 15.00, markets; 15.30,
children (Tues., Wed., Sat.), orch.; 18.30, lec.,
Esperanto (-Wed Sat) 19.00, CON. or opera;
20.00, orch., lec., weather news, dance (Thurs.,
Sun.).

Lelpzig, 454 m. (700 w.).

Testing

Relay from

07.30, sacred con.

(Sun.); 10.00, educat. hour (Sun.); 11.00,
markets, orch., time sig.; 15.00, markets;
13.30, orch., children (\Ved ); 16.30, lec.

(Tues.); 17. 30. lec. (Tues.), experimenters (Wed.
and Sat.); 18.00, lec.; 19.00, lec. (irr.); 19.15,
con. or opera, \veather, news; 21.00, Con. (not
daily). Wil shortly be increased to 5 kw,

Miipich, 483 m. (v kw.). 10.30, lec., con.:
13.00, news, weather, time sig., snow forecast;
14.00, con., lec..(Sun.); 15.30, orch. (16.00
Sun.), children (Wed), 17.00, agric. talk
(Mon.), con. ; 18.00, lec., Engl. (Mon. and Fri.),
Italian (Tues.), Russxan (Sat.), Esperanto
(Thurs) 19.30, con.; 20.30, news, weather,
time sig.; 21.00, late con (Sun.), lec, (Tues.),
dance (Sat.).
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munster, 410 m.. (174 kw.). 11.00, sacred
con., news (Sun.); 11.30, news (other days);
11.55, time sig.; 14.30, markets; 15.30,
children (Sun.), lec. (weekdays) ; 18.40, weather,
lec., time sig.; 19.20, women, con. or opera,
news, dance (Sat.}; 21.00, English, Spanish or
Lisperanto, news, dance (Sat.).

Nuremberg, 330 m. (800 w.).
Munich.

Stuttgart, 443 m. (1 kw.). ©6.30, time sig.,
time sig., con., news (Sun.),- children (Sat.):
16.45, children, (\\ ed.); 18.30, lec. (weekdays),
Esperanto (Thurs.) ; 19.00, con. (daily); 20.13,
time sig.; 22.00, weather, news, dance (Sun.).
Will shortly be increased to 6 k.

Relay {rom

FINLAND.

Helsingfors (Helsinki), 380 1.  Testing

17.00, daily.

HOLLAND

Amsterdam (PCFF), 2,125 m. (1 kw).
Daily : 07.55-16.10 (exc. Mon and Sat., when
10.10-11.10), news, Stock Ex. (PXog), 1 o,o m.
(400 w.): con., 20.40 (Mon.). (PAj), 1,050 m.
19.40, con. (Wed)

Hilversum (HDO) 1,060 m. (214 kw.).
11.40, news, etc.; 17.40, children (\lon)
19.40, lec. (Fri.); 19.40, relay of Mendelberg
orch. (Thurs.); con. or lec. (\\ ed., Fri., Sat.,
Sun.); 21.40, lec. (Sun.).

Bloemendaal, about 343 m
sacred service (Sun.).

HUNGA\RY.

09.40 and 16.40,

Buda-Pesth (2 kw.). gzo m. (temp.). 06.43,
news. Tests daily.
ITALY.
Rome (1RO), 425 m. (3 kw.). Weekdays:

16.15, orch., Stock Ex.; 19.30, time sig., news,
Stock Ex. Sunch\s 09.43, sacred con. ; 15.43,
children, Stock Ex. ; 16.13, oxch., jazz band;
19.30, con., news, weather, dance.

Milan, 650 m. (temp. W.L.). Testing shortly.

Radio Club Italiano. 320 m. 20.00, con.
(irr.).
JUGO:-SLAVIA.
Belgrade, 1,650 m. (2 kw.). 17.30, con.,

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

3 NORWAY.
Oslo, 380 m. (500 w.). Testing, daily, about
19.30.
POLAND.
Warsaw (Radiopol), 385 m. (14 kw.). 17.00,
tests.
RUSSIA.

Moscow (Central Wireless Station), 1,450 m.
Sundays: 12.45, lec.; 13.30, news and con.
Weekdays : 13.00, markets; 15.30, news or col.

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

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

Reval, 350 m. Testing.

SPAIN.

Madrid (Radio-Iberica) (3 kw.), 392 m. 12.30,
news, talls (weekdays only); 22.00, weather,
Stock Ex., time sig., con., news.

Radio Espada (EAJ2), 335 m.
and tests.

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

Barcelona (EAJi1), 325 m. 18.00, lec., Stock
Ex. markets, con. or relay of opera; 20.30,
news and con.

Seville (EAJs), 350 m.
news.

Bilbae (Radio Vizcaya), 380 m,
Testing.

8.00, con,

18;30, lec., con.,
(temp.).

SWEDEN.

Stockhiolm (SASA),” 427 m. (500 W.). Sun:
days: 09.55, sacred service; 16. oo,.chxldren,

TCortintted on tage 616)
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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 miinimum of :dpﬁcﬁ, a\;lcll isHhil%hly eﬂ"xcler}é li:,n :lfei
. g ) f Wor alve Holder, on rigid bracke
with 60hms Rheostat,6/6 Eﬁ%sﬁzk:l-plated vglve window and Woodhall Vernier
w10, w s Rheostat (sce below).

3 0 ”» I} 7 6 PR 0
X : The ‘WOODHALL' Vernier Rheostat

Combined plunger and rotary movement.

Push-pull movement for coarse setting;

rotary for vernicr. Wonderfully smooth

movement ; best ebonite former ; one-hole

fixing, 6 ohms, 2/63 10or J2 ohms, 3/=;
' 30 ohms, 3/6.

PRICE, complete

Patent No. 213,03)

WOODHALL

Guaranieed Components
Sold by all the best Radio Dealers.  Sole Distributors:

Presstand Electric Supplies, Ltd., Hampton-on-Thames
‘Phone: Molesey 22 O

It’s Surprising

that a ciystal 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 enjoy sy
broadcastingnow ... ... .. 7/6

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

The super-sensitive crystal that is used in
all *“Brownie” outfits is now separately

wa%ry;?;lgeangmfﬁ: boxed. Twovlarge pieces and the essential
cssential _* Pallma- * Pallmadium ™ Catwhisker cost but 2/-.
dium *  Catwhisker If you already have a receiver install D.L.5

carefully -packed in

dust-proof .
case 2/

and note the difference.

THE J. W. B. WIRELESS CO.
310a/312a; EUSTON RD., N.W.1

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

DL.5.
CRYSTAL

and

* Pallmadium” Catwhiskes

From all good dealers
or sead disect.
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~ This ends your
Search for
Sensitive Spots

S\.LY.EREX. ends your search for full sensitiveness in a Crystal ;
1t is sensitive all over and right through ; and in addition it carries
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 under it is fully efficient and already tried
out on actual Broadcasting before being sealed in its air-tight container.

lvere

RADIO CRYSTAL

Siver-Toned Silver-Alloy.

direct, you test itat our expense ;

if you are not satisfied in eve 23/-
way your money is returned.

Produced by SYLYVEX LTD. (Dept, )

25, Victoria Street, London,
' " Plone : Fr.u‘zkll'u 60:1. X
TRADE ENQUIRIES INVITED,

0]

[

An un-soldered wjreless 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 jointisa trap. One
spot alone is safficient 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
possible the perfect soldered joint ; making your circuit one whole, solid, piece of
wiring instead of twenty or thirty odd patchy lengths.
ake up your mind and solder your wiring now, - It is so simple.
FLUXITE.
Ask your Ironmonger cr Hardware Dealer to show you the naat fittle

FLUXITE 325
_ SET
RICR —
It is perfectly simple to use, and will last 7/6 s, o
for years in constant use. It contains a @

o

In airtight container, with Special Cats-
whisker and full directions. _If you cannot
obtain Sylverex from your Radio Decaler,
send P.O. 2 /- 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

LEAVE IT T0

Leave it to

special '*small-space '* Soldering Iron with
non-heating metal handle, a Pocket Blow-
lamp, FLUXITE, Solder, etc., and full
instructions.  Price 7/6. YVrile to us
should you be unable to obtain it.

FLUXITE ;5

=
SIMPLIFIES SOLDERING<

All Hardware and Ironmongery Stores sell FLUXITE '
in tins, price 8., 1/4,and 2/8.

Buy a Tin To-day. ANOTHER USE FOR FLUXITL.
FLUXITE, LTD., 326, Bevington Street;: Hardening Tools and Case Hardening
LONDON, S.E.16. *SK for LEAFLET on improvsd methods:,



Amplification
without

valves

HE BROWN 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
Hf Headphones. = For
ospitals, Institutes and
Clugs there is no more
economical method than
to use a BROWN
Microphone  Amplifier

and a simple little 6-vols
dry battery. No Valoes to

buy, no accumulators to
recharge—costs  practi-
cally nothing to run.
Type V. To take the place
z[ a 2-Valve ampli er.
an be used with any
one-Valve Receiver to
work a Loud - Speaker.
Glves very powerful and
undistorted signals with-
out the expense o
Valves or accumulators.
Su}(){)hed by any Dealer
rect.
Type C.
4000 ohms mput
2000 ohms output
Type V.
120 ohms mput
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 8T.. SOUTHAMPTON

£6:0:0

£5:5:0
£5:8:6
£5:13:6

Gilbert Ad :638

“

616

& BroADCAST: TELEPHONY " (cont. from page 614)

17.00, sacred- service ; 19.00, con.; 20.00, News,
con., weather. Weekdays: &1.30, weather,

Sfock Ex., time'sig. (11.55); 19.00,, lec. (irr.),

then same as Sun. ; 21.00, dance (Wed., Sat.).

Gothenburg * (SASBJ, 290 m. (500 w.). 09.5%,
sgcred con. (Sun.), From 11.30 onwards S.
from Stockholm. - s

Malmoe * (SASE),
Gothienburg.

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

Boden * (SASE),
‘Gothenburg.

Falun (SMZK), 370 m. (250 w.).
from Stockholm' thrice wcckly

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

* Local programmes age also broadcast at
times,

270 i (500  w.). As

2,500 m. (500 W.). As

19.00, S.B.

See

SWITZERLAND.

Lausanne (HB2), 8350 m. (300 w) 07.03,
weather ; 12.30, weather, markets, time sig.,
news; 16.c0, children (\Ved), 17.53, weather,
news; 20.15, con. (exc. Wed.), dance (Thurs.
and Sat.).

Zurich (Hongg), 515 m. (300 w.). 11.00,
weather ; 1153, time sig., weather, news, Stock
Ex.; 15.00, con. (exc. Sun), 17.15, children
(Mon., Wed., Thurs., Sat.); 18.00, weather,
news (exc. Sun. ); 19.15, lec., con., dance (Fri);
20.43, news.

Geneva (HB1),
shortly testing.

1,700 m. (temp.). New station

The Home Constractor’s Easy to Build

Wireless - Sels, by . H. Haynes (lLliffe
and Sons, Ltd., Dorset House, Tudor
Street, E.C.4), price. 1s. 6d. net. This

book has been prepared to meet the re-
guirements of the man who wishes to
construct an me).penswc and reliable -set.’
Designs are given ' for, 4 crystal sef,
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-
lool\ed and although the sets described
are of good appearance, difficult constiuc-
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 RECEIVE
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?”).
l THE PUBLIC AND THE PMG. By A

BAFRRISTER-AT-LAW.
SPORT AND WIRELESS. By 1. R. Tesswill.
IDEAS FOR ANTIQUE CABINETS.
A HlGHLY SELECTIVE VALVE CRYSTAL {

FLEX SET
NO'l' EXPER!MENT WITH SELENIUM
FOURNIER D’ALBE.

WHY
ByDr. E. E.
MUSICIANS

CELLS?
BROADCAST ° MUSIC AND
OF THE MONTH,

April 1/« net

e

W‘Wirelc;sj |

COUPCN

Available until Saturday,

April 18th, 1925

1Bs, 9d.;

»
<
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Coventry and

Hpn. Sec.—Mg. A. Curtis, West Orchard, Coventry.
ATt the meeting held op March 23 the chau‘mau,

District Co-operative Radio  Society

Mr. E. b Beaumont, gave a brief talk on ' Hetero-

dyning."”
Dublin Wireless Club

Hon. Sec.—Mr. A (o} BRrIDLE, 29, St. Annc Street,
ublin.

A MEETING was held on March 19, with Mr. H. J.
Wilson in ‘the® chair. Mr. D. mhy delivered "a
lecture on_ * The- History of ereless" and '* Some
Possible Explanations- of To-day.”

IMITATION COMPONENTS
A LIVERPOOL clectrician was granted

judgment for f£s50 and costs 'in the
Liverpool County Court last- week. " He
saw in a shop window a notice offering a
reward of f£go 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.
Vanderyell and Co., Ltd,, of Acton, W.s,
that- owing to the fall in price of lead
and lead oxide they are withdrawing the
advance of 10 per cent. recently placed
upon’ certain types of their. batteries.

Fuller’s United Electric Works, Ltd., of
Chadwell Heath, have issued a revised
edition of their Sparta agcessories [list,
No. 315¢, new features in which are: the
Little Sparta loud-speaker, American-type
vacuum- sockets, -and new single-coil
holder.

The, Radiotjaenst Akt. haS now added
two further stations, Falun and ]oen-
koeping, to its broadcastmg system in
Sweden.  The latter is working on the
same wavelength as Brussels, namely, 265
metres.

The Marconi - wireless station 4f. the
Basle, Aerodrome ' (Switzerland) . - will
shortly ‘broadcast daily concerts.

ANNOUNCEMENTS

' Amateur Wireless and Electrics.”  Edited
Bernard F. Jones. Price Threepeace. Published on
Thussdays and bearing the date of Saturday imms-
diately following. It will be seat post free to aap
part of the world—3 months, 4s. 6d.; 6 monihs,
12 months, 17s. 6d. Postil Orders Past
Office 0rder>, or Cheques should be made payabl-
to the Proprietors, Cassell & Co., Ltd.

Ceneral Correspondence is to be hrief and written
oo one side of the paper onl\‘; All sketches and
drawings to be on ceparate sheets.

Contrlbutions are always welcome, will Le promptly
considered, aad if used will be pald or

Queries should be addressed to the Edltor. and
the conditions printed at the head of *Our lafor.
mation Bureau ” should be closely observed.

Lommunications should be addressed, according to
their pature, to The I:dllor, The Advertxsemen:
Manager, or The Publisher, * A~ateur Wll’cleis,
La Bclle Sauva,e, Loodon, E.C.¢

i
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.48 pages of TMustratlons. Lowest prices |
1“London for hizhest grade Radio Apparatus.

id 3. at once. “Large illustrated Folders
describing  Unit  System, Interchangeable
Uncttes and Pilot Receivers, sent free.

PET0-SCOTT. LTD.

Head Office : 77, City Rd., E.C.1
Branches—

London—62, High Helborn, W.C.1.
Walthamstow—230. Wood S8treet.
Liverpool—4, \lnnchmter Strect.
Cardiff—94, Queen Street.
Plymout.h—-!\e:xr Derry’s Clock.

eto-Scotts
Catalogue::

TRAORDINARY GFFER

OF PHONES. LIMITED QUANTITY.

Brandes 17,6, Bontones 10/6, other makes

from 7/6. Condensers, Coils, Variometers,

Crystal sets, etc. at proportional prices.
Send s'amp for list.

LEECH, Baker Street, HULL.
EBONITE

Sheat, Rod and Tubing in all sizes kept in stock and cut
to any requied size while you wait cr sent by post
on receipt of cash,

WE CAN TURN ANYTHING IN EBONITE

BURGE, WARREN & RIDGLEY, LID.
91-92, CREAT SAFFRON HILL, LONDON, E.C.I.
Telephone » Ho.born 50

WIIT N

PICKETTS—are used for Finest Scts,
Estimates Per Return.
Send for Cabinct Lists FREE
PICKLTTS CABINET (A.W,) WORKS,
BEXLEY FFAT?Y AR

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-
fer. Adapior for same 1/« each.

4 for 19 /-, postage paid
5 /"' cach. 2t Buyer's Risk.

J. MARTIN BLAIR,

W.C. 2. Phone : Cemra 4253

of alf Wireless Dealers.
Trade, A.F.A. Diana PLace,EusTon RS Lonpon NW1.

i Adluslable reed
BROWN A'f i

. each or
42/~ per pair, camplete with he:dbands and cords. Un-
doubted!y the Lest typc you can

AW. PLEATED PAPER "L GUDSPEAKER

tas described in ** A.W." October 25th, 1924), alsg for

LOUDSPEAKER AS INCORPORATED IN P
ABLE SET (See “AW." Fehruary 7th, I925) and

FIDDLE LOUDSPEAKER (as fully de..cnl:ed in " The
Wireless Magazine,”” February, 1925).
3in. length rod to screw in roed with nut to lock 7d.
post free. Paper for “A.W.” Pleated Papcr Loud-
cpeaker, 393 x 6 2/3 per sheet (any size to order), 12in.
Frames with Clamp 2/6, post 4d. Adjustable button
to fix in centre of diaphragm with special rod to fit reed,

z.v:irssnx:‘;m ({3 G 00 D M A N s %9  Prompt
Wireless, Di:patch.
New Address:

6,STATION ROAD, HARROW, MDDX.

T—

Amberley House, Norfolk St., Strand, Landon, 1

e

il

AR

%
33"85 PAINTING”
4 CORA‘NNG

@ Pully lingirageq

noust.mw“ AIRS

Fully
Uingtrated

Many Handzcrafts
Easily Acquired!

Cassell’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 vertest amateur to
become proficient. Purchase one and
begin work at once. There is money
in it for you.

Each 1/6 net -

Dasket Making,

Beehives and Beelieepers’ Appliances.

Bent Iron Work.

Bookbinding. :

Building_Model Boats. 4

Camera Making. :

Conjuring Apparatus and How To
AMake It.

Cycle Repairing aund Adjusting. :

Domestic Fobbing. [Building. :

Dynamo and Electric-Motor :

Dynamo and Motor Erection and
Miunagement.

Eléctric Accuinulators.

Electric Bells and Telephones.

Elcctric Lighting.

Electric Primary Datteries.

Electro-Plating.

¢ Fishing Rods and “Tackle.

¢ Furniture Repairing.

Glass\\Vrlltmg Embossing and Fdscia

ork

Gramophones and Phonographs.

Handyman’s 1,000 Practical
ceipts, The .

House Painting and Decdrating.

Household Kepairs,

Incubators and Chicken

Tuduction Coils.

Magneto Repairs and Adjustment.

Metal Turning Made Easy.

Miniature Plectric Light. :

Model .Aeroplancs. i

:  Motor Cycles and Side-Cars, :

:  Oxy-Acetylene Welding.

:  Photography Simplified.

¢ Pianos.

:  Poultry ITouses and Appliancis. B
Pumps and Hgdraulic Rams, 2

Rustic Carpentry. <

Simple Lathe and Its Accessories.

Small Electric Apparatus.

Small Laihes: Making and Using.

Small Waorkshop Appliances.

Soldering, DBrazing and Welding.

Re-

Rearers.

: Qtagc lllusions and Entertainments.
g y Making.

: lem Making and Repairing,

:  Wateh Cleaning and Repairing.
: \Workstrop Hints for Metal \Wprkers.

R <. ¢ S L B e PR

Of all Newsagents and Bookstalls, 1/6 net
or direct from the Publissers{9 post free
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@ maefeur Wweless

ADVERTISEMENT INSTRUCTIONS for * Amateur
Wireless ”” are accepted-un tofirst -ost on
Thursday morning for following ,week’s issue,
providing space is available.

PREPAID ADVERTISEMENTS.

head “are charged
minimum charge

Advertisements under
FOURPENCE PER
FOUR SHILLINGS.

DEPOSIT SYSTEM.

As the Publishers cannot accept responsihility
for the bona fides of Advertisers in this publication
they have introduced a system of deposit which it
is rccemmended cshould he acopted by readers
when dealing with persons with whom they are
unacquainted. 1t is here explained.

Intending purchasers should forward to the . Pub-
lishers the amount of the-purchase money- of the
article advertised. - This will be acknowledged to
bcth the Depositor and the Vendor, whose names
and” addresses must neccssarily bhe given. . The
Deposit is retained until advice is received of the
com:pietion of the purchase, or of the articie having
heen returned to and accepted hy the vendor - In
addition to the amount of the Deposit, a Fee of
€d. for sums of £1 and under, and 1s. for amounts
in- excess of £1, o 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 b2 re-
mitted by Postal Order or Registered Letter
Cheqg t he pted), addressed to
' AMATEUR \WIRELESS,'”

ADVERTISEMENT  DEPARTMENT,
La BELLE Sauvace, Loxpon; L.C.4.

this
WORD,

FIT YOUR S8PEAKER with the “ ALLWOODORN."— \Iaddlnnn.
23, Boualts Rond, N3, Mannfactarer of wood horns. @ir
WOOD HORNS, OQurs make the * amplion junfor’ into a £3. modcl
INCREAHE volume, tone, detail. —MADDISON, 2a, Ronalds Il'o:ud [N.5
PAINTED WOOD AERIAL POLES, 2} . dia, (New). 1In 3 sections
coupled together with sockets, 29 ft. % in. higli. 10a Extaa length, 9 ft
9 {g. long, 3s. 6d. “Topper Acrial Wire, 1s. 16d. 100 it. Galvanised
Aerii} Wire, 1s. 4. 100 it.—Byecileld, Cliester Road, Wanington, (9r
THE MAN YOU‘RE LOOKING FOR, MADDISOR, 2a, Ronajds. Road,
Tloenvay Tload, Highbury, London. PAT]NTEB & MANUFAC-
TURER of WOOD HORNB. Castings with wood bells for grathophone
ioud-speakers. ANY speaker fitted with wood bell, Trade supplied.

T+E VALVELESS AMPLIFIER

A boon ior Deaf people. Nao Valves, Accumulators, H,T. Batterics

reqnired. Rimply fix ta Crystal Set, Price £2 10. 8end for particulare,

but we prefer you to give us a personal cali during broadeasting hours,

THE VALVELESS AMPLIFIER CO., ilst Floor), Dept. B,
1, ST. JAMES-WALK, Clerkenwe!! Green, E.C.1.

TEN OR MORE VALVES!

Are quite out of date. The fadio amateur uses the ** Varex "
(Pro. Pat.) microphone, that really is sensitive, to make anam-
plihcr for his erystal (or valve) set. CHEAP and simple to
make and fully adjustable whilst working. It has no valves,
accumulators ete., amplifies 3 to 5 times and only uses one dry
cell, Full size msl(uc‘uonal drawings of amplifier, loud-speaker
and cireuits 2,6, including ** Carhex ™ clectradesand Stee! reed,

DEBENHAM & CO.,6, Loampit Vale, LONDON, S.E, 13

T[l EPHONES RE WOUND

to 4,000 chms. Gunranteed. All makes 5/=, excopt
Drown "A" 6/« and Sullivan. Wax fllied, 10/ - er
ralr. Ex armycanvert- d.fo high resistance 2/@
cach earriece. Re magnetisine 9 ¢, per earpicce.
Faostnge extra 6a. pef pale. Wrlte for prospectusi

JOHN W. MILLER, t& Farringdon St., E.C.!
(3ud and Srd Floors). I'hone: CENTIIAL 1950

'II
JH

PROMPT

REPAIRS

TO HEADPHONES
TO LOUDSPEAKERS
Rewound to any resistance, remagnetized
and made equal to new, Prices quoted on
receipt of itstrunmicnts. First class werkinaie
ship onlv.
o THE VARLEY MAGNET CO.,
Phonz : Wasiwich 88+ Woolwich, 8, E. 18,

R

TRage ws**

Established
! 27 Years

joTon e [0}
IF YOU ARE IN THE CITY VISIT

SPENCER’S STORES, LTD.

¢.5, MASON'S AV., COLEMAN ST.,E.C.2
Telephone?: London Wall, 2292

coBuispesubabederebeoveiasl s ETRIORAVE YT aosnoreacttons,
:F (VALVE RENEWALS ALL TYPES ¢
50 KENITE PANELS  ANY SIZg

: BEST PHONES from 10/9
: R INDIVIDUAL  ATTENTION AND ADVIE :

tesssssen ---..un.uun.nuunuunuu ee0dasevedad

13 3 wan B

secessons
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LISSENIUM

Take away the roar!

Tlle E()ud 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 brng in its place a

pleasant tone and clear refined volume. S

LISSEN CHOKE amplification 1s rapidly becoming popular. . Amplifiers may consist of LISSEN CHOKES .
throughout, connected up as below, or a combined transformer (plefelably 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 withsut the
disadvantage of using the hich H.T. voltage necessary when resistance capacity coupling is employed.

v ol

How to connec

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 gnd leak (preferably a LISSEN VARIABLE
GRID LEAK) is connected between the grid of ‘the L.F. valve and the L.T.
negative. Grid cells should be introduced between the Grid Leck 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 tn their loud speaker reproduction,
should try the effect of a LISSEN CHOKE AMPLIFIER, one, two or more E O/_

stages. Not quite so loud per stage as transformer coupled, but very pure.

S

Put a fine edge on PARTS WHICH TRANSLATE INTO
. SOUND THE INVISIBLE ACTIVITIES OF
your tuning . :
MINUTE ENERGY— :
with LISSENSTAT control - g, with Call LISSEN

parts — there is one for every vital place.
LISSENSTAT Mivor ... 3'6
LISSENSTAT Majyor ... 776

LISSENSTAT UniversaL... 10/6 LESSEN LIMITED

16-20, WOODGER RD., GOLDHAWK RD.,
g Sl . : SHEPHERD’S BUSH, - « - LONDON
S ensl tivit y—an d 77?1;»;’1;0”“.- Rgerxide 3380, 3331, 3382, 1072

H O elegrains: *“ Lissenium, London

its allied control

__I LISSEN  Variable Grid

LISSEN PARTS—WELL THOUGHT OUT, THEN WELL MADE.

Leak 2,6 7

Priated and Published in hngland by CasseLL. & Company, Lisiteo, L Ludgatc Hill, London, E.C.q. Sole Agent for Sout -
AGENCY, Linitep. mxday Apil 11, 1928, ¢ ¢ South Africa, Centrai News



