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That Interim Report.

NOTIHER weels has passed without

appearing to bring us any nearer to a

settlement of the broadcasting con-
troversy. In the meantime the wireless in-
dustry is rapidly declining owing to the in-
evitable stagnation consequent upon the un-
justifiable delay in effecting a settlement of
the licence question, coupled with a suspicion
on the part of the public that broadcasting
may not continue.

At least three weeks have now elapsed since
the accumulated applications for licences,
which eventually totalled nearly 50,000, were
examined and classified. Of thdse, probably
only 1,000 were found to justify experimental
licences, the issue of which, we are pleased to
learn, is proceeding forthwith.

The authorised activities of the remaining
49,000 applicants are suspended, awaiting a
decision of the DBroadcasting Committee,
which will enable constructional licences to be
1ssued.

Practically everyone behind the scenes
knows that a constructional licence will be
issued, so why should the public be kept in
suspense ? All that is required fis an interim
report from the Broadcasting Committee, and
the new licence forms can be printed and
issued immediately. Public confidence will
be automatically restored and the present
depression greatly alleviated.

Shakespeare Broadcast

We must congratulate the B.B.C. upon
their recent success in broadcasting *‘ Twelfth
Night.”” The experiment of modifying the
book so that the action could easily be fol-

lowed appeared very satisfactory. After all,
Shalkespeare’s plays were originally produced
without any scenery, and it ought not to be
difficult to broadcast an improvement upon the
placard which informed the audience that a
wooden partition or a plaster wall represented
a woodland dell.

We foresee that in the near future we shall
have plays specially written for broadcasting,
just as we have them specially written for the
cinema.

Interference

From all parts of the country we are receiv-
ing complaints regarding local interference
due to radiation from self-oscillating receiving
sets. In our opinion this trouble is going to
prove one of the most formidable obstacles to
the successful development of broadcasting,
and, unfortunately, it is a trouble which will
get much worse as the numbers of listeners-in
increase.

Apart altogether from the question of regu-
lations, it behoves every listener-in, and
especially every beginner, to make absolutely
certain that his apparatus is incapable of
causing interference. After all it is only the
decent thing to do. We have heard of the
malicious use of reaction, but are loth to
believe such a charge. Interference may be
caused unwittingly, by the careless manipula-
tion of apparatus or by the unscrupulous use
of reaction, as when a listener-in insists on
obtaining the last ounce out of his apparatus,
and knowing that his set is oscillating, leaves
it so.

If every listener-in will only play the game
the difficulty will be overcome without any
further regulations or red tape.
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HE various systems of modu-
lating -the output of continuous
wave transmitters most com-
monly used by experimenters in
this country can be roughly classi-
fied under three headings,
i.e.. choke control, grid
control, and control effected
by varying the resistante

of the aerial system.
The first two systems

Fig. 1.—Position of micro-
phone to effect resistance
modulation.

will, not be described in detail in
this article as they are well known,
but for purposes of comparison
with the third system a few facts
should be noted.

Choke Control

The chief disadvantage of choke
control is that at least two trans-
mitting valves are needed, the
expense of the extra valve being a
consideration to many in these days
of economy. The great advantage,
however, is that the control or
modulator’ valve, which is shunted
across the: power valve and the
high - tension supply, alternately
siibtracts' from -and -adds to the
voltage 'applied to the anode of the
power valve. This Is due to the
‘“ kick-backs ”” or back-E.M.F.'s
produced at speech frequency across
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THE MAGNETIC MODULATOR

By GUY C. BEDDINGTON (Trinity College, Cambs).

This arlicle describes the circuits and principles of E. W. F. Alexanderson's
invention, now popularly known by the above namie.

the iron core choke inserted in the

positive lead .of the high-tension.

supply, which is, of course,
common to both valves. Thus, if
a modulator valve is added to a
C.W. transmitter in a choke
control circuit and the normal out-
put of the transmitter is 10 watts,
then if the maximum power
absorbed by the modulator valve is
7 watts, the total output of the
transmitter during speech will vary
from 3 to 17 watts. The foregoing
is, however, a very rough example.

Grid-control

The commonest grid-control cir-
cuits only need one valve. Gener-
ally the secondary of a microphone
transformer, shunted by a suitable
condenser, is inserted directly in
the grid circuit of an oscillating
valve, and the fluctuating poten-
tials applied to the grid when the
microphone is spoken into serve to
control the output of the wvalve.
The operating point of the latter is
moved up and down the charac-
teristic curve of the valve according
to the varying voltages applied to
the grid, and it is obvious that, in
order to avoid distortion of speech,
this operating point must be con-
fined to a linear part of the curve.
Unfortunately, this state of affairs
cannot usually be brought about if
the valve is arranged to be work-
ing with maximum efficiency as an
oscillator. ~However, grid-control
has the merit of simplicity, to
which it owes its popularity.

Those who are particularly inter-
ested in the subject are recom-
mended to read pp. 186-188 of ]J.
Scott-Taggart’s ¢ Wireless Vacuum
Tubes,” where a new and ex-
tremely Intetesting method of grid-
control is described, sald to give
exceptionally pure articulation.

Aerial Resistance Modulation

The easlest way to effect aerlal
resistance modulation is to insert a
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low-resistance microphone either
directly In the earth lead of a C.W.
transmitter, as is shown in Fig. 1,
or to shunt it across a few turns of
the aerial tuning inductance, as in
Fig. 2. In either case, speaking
intoe the microphone varies the
resistance of the aerial.

Dr. Eccles states in his ‘‘ Hand-
book of Wireless ’* that, in order
to obtain the maximum degree of
efficiency, 7.e., in order that both
the maximum output and the maxi-
mum fluctuations of output should
be as great as possible, the average
microphone resistance M should
be made equal to the mean of the
radiation and ohmic resistance of
the aerial system, the latter being

measured with the microphone
shorted. In other words, if Ra is
the aerial radiation resistance in
ohms and Rw the actual ohmic
resistance of the aerial
system as a whole, then
the formula for finding

the best value for the
average microphone re-
sistance M is

M=} (Ra+Rw).

-

Fig. 2.—An alternative
wtu method to oblain resistance
~ modulation.

* See also P. R. Coursey’s ‘‘Tele-
phony Without Wires."
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For powers of 5 watts and below
the arrangements shown in Figs. 1
and 2 often give surprisingly good
results, but ordinary microphones
are not suitable for carrying heavy
high-frequency currents, and with
greater powers the carbon granules
are apt to pack together and so
paralyse the instrument.

effect an instrument which enables
the resistance of a high-frequency
circuit to be varied at speech-fre-
quency without the necessity of
introducing a microphone directly
in that circuit.

The magnetic modulator depends
for its working upon the fact that
the permeability of iron is not con-
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Hence, if two coils are wound on
one core and the current passing
through one coil is varied, then the
magnetising force applied to the
core (and therefore the state of
magnetic saturation of the core) is
varied; as a result the effective in-
ductance of the other coil is also
varied.

The magnetic
modulator con-

In the early
days of radio- -
telephony, when

systems of vary-
ing aerial resist-
ance modulation
were in  great
favour, the prob-
lem of obtaining
better and more
powerful tele-
phony  transmis-
sion was thought
to be largely one
of designing " a

microphone to
carry heavy high-
frequency cur-

rents. As a result
all kinds of weird
and wonderful
microphones were
evolved. Some
employed a jet of
liquid, the resist-
ance of which
was varied at
speech-frequency,
some a continu-
ous trickle of

carbon granules,
some were water-
cooled, others

consisted of many
microphone units
wired in parallel
and sprouting
forth from a cen-
tral standard like
roses growing on
a rose-bush. In
each case the
main object was
to avoid excessive
heating due to

sists of two coils
wound on one
core and is shown
diagrammatically
in its simplest
form in Fig. 4.
A microphone M
and microphone
battery B are con-
nected to the ends
P, P, of the coil
Z. When the
microphone is
spoken into the
fluctuating  cur-
rents passing
through Z vary
the state of satur-
ation of the iron
core C, and
hence the effec-
tive inductance of
the coils X and
Y, which are
connected in se-
ries, their out-
side ends A, A,
being inserted in
some part of the
high - frequency
circuit of the
C.W. transmitter
whose output is
to be modulated.
The special form
of core and wind-
ing is necessary
so that there
should be no
direct induction
& of radio-frequency
currents from the
high - frequency

the heavy high- v:ircuith AX\f(A,
frequency cur- into the low-fre-
rencls ' that the Fig. 3.—The magnetic modulalor (on the right) shown alongside the transmiliter of quency circuit
A emiee e 5 KA lo give an idea of ils compactnéss. MPZP, B, and
to carry. vice versa. Under

The Magnetic Modulator
Ultimately, E. W. F. Alexander-
son, -whose name is famous in con-
nection with the development of
high - frequency  alternators, in-
vented what is now known as the
magnetic modulator. This is in

stant under all circumstances, but
is a function of the magnetising
force applied to it, or, in other
words, of its state of magnetic
saturation. Now the effective in-
ductance of a coil wound round an
iron core depends upon the state of
magnetic saturation of the core.

528

certain circumstances it is better to
connect the coils X and Y in
parallel, in which case stopping
condensers have to be inserted in
the circuit AXYA,. These conden-
sers pass high-frequency currents,
but prevent the circulation of
audio-frequency currents.

17
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Alexanderson used similar modu-
lators t¢ control as much as 735
kilowatts of high-frequency energy
by connecting them in shunt across
the output terminals of his alter-
nators.

Recent Developments

The Radio Corporation of
America has lately developed and
put on the market a range of mag-
netic modulators suitable for the
use of amateurs. The three models
are designed to deal with an aerial
current of 0.5 to 1.5 amps., 1.5 to
3.5 amps., and 3.5 to 5 amps.
respectively. For greater currents
two or more of the largest models:
may be used in series. They are
designed for use on a wavelength
of 200 metres, on which wavelength
the control is linear, so that practj-
cally no distortion of speech or
music takes place apart from such
distortion as may be due to the,
microphone or other parts of the
transmitter.

These modulators can be inserted
in series with the earth lead of any
C.W. transmitter, as shown 'in
Fig. 5. The modulator
should be as near to the

Wireless Weekly

cumstances the extra resistance of
the modulator will cut down the
aerial current to about three-
quarters of its normal value.
Results can often be improved by

path along the
wires is of con- \l/
siderably lower
resistance than
any path through
the soil beneath
the aerial, through
which the return
currents are pre-

vented from flow-
ing by the screen-
ing action of the
counterpoise.

Hints on
Operation

The current that
should flow

through a micro-
phone . used avith
any of these modu-

- lators is fairly
critical; it should
be about 300 milli-
amperes when the
microphone is idle,
and during speech
may vary from 100
to 650 -milli-
amperes.

Fig. 5—Method of con-

necting the modulator in

the circuit of any C.W.
transmilter.

connecting a o0.0003 pF vari-
able condenser across the A, A,
terminals of the modulator. The

set should first of all be

actual earth connection as
possible, and for best re-
sults the aerial system
should have a resistance of
less than 15 ohms. In
order to reduce the aerial
resistance as much as pos-
sible it is generally’ advis-
able to use a counterpoise
earth consisting of a num-
ber of insulated wires sus-
pended about 7ft. from the
ground and extending be-
yond and on either side of
the aerial. Such an ar-

MAGNETIC MOOULATOR

MODEL UT 1357 @@396)1.5 10 3.5 At
ucmz‘.m,,-..v' ;::““

8 AUATYIR ARG

RADID CORSRAIEN OF aweca |
ERAL ELEGTRIC GCo.usA

tuned with the microphone
and microphone battery con-
nected and with this con-
denser set at zero. The
condenser should then be
varied until the aerial cur-
rent is reduced to about
haif its former value, which
reduction is due to the fact
that the condenser and the
high-frequency winding of
the modulator together con-
stitute a rejector circuit,
the normal impedance of
which depends upon the set-

rangement of wires should
be used instead of the more
ordinary arrangement of
plates or wires buried in
the soil in order to provide a return
path for the aerial currents. This

Fig. 6.—A close-up view of the instrument.

The transmitter should first of
all be tuned and adjusted for maxi-

P

mum output with
A the terminals A, A,

o | |~ of the modulator
- - ':! o shorted. The

shorting wire

o
<
T—F--1

should then be dis-
connected and the

PN S N

|- - = p—1
b

set retuned with
A

Y S0

the microphone
and microphone

o—H—
B 4

battery connected
in series to the

Fig. 4 —Diagrammatic skeich of the modulator, shewing

windings.

terminals P, P,
under which cir-

529

ting of the condenser. Dur-

ying speech this impedance
is: varied by the action of
the modulator and its nor-
mal value for maximum
efficiency should be found by ex-
periment, as distortion results if it
is made too great.

Summary

The magnetic modulator probably
provides the simplest method of
modulating the output of a single-
valve C.W. transmitter. Once
set, the magnetic modulator needs
no further adjustment, and, as,
ultimately, amateur transmissions
will probably be confined to the 200
metre wavelength, it should provide
an interesting subject for experi-
ment.
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HOSE who have followed my articles

in the Wireless Weekly will realise that

I have treated on some general points
as regards the transmitter, and it is logical
now to discuss the receiver. Later, having
covered the ground generally, it will, I hope,
be interesting to my readers to go rather more
deeply into some of the subjects involved.

e of TransformerA.
. 1 * Stuwrnled By Resivp,

Fotage

Incudible
Fig. 1.—Illustrating the resonance curve of a lransformer

responding fo the upper frequencies. The dotled line
shows the smoothing produced by the addition of resistance.

The Receiver and Distortion

The receiver is as important a link in the
broadcasting of music and of speech as the
transmitter. It is just as easy to distort broad-
cast in the receiver as it is in the transmitter.
Many people complain of certain transmis-
sions. They say, perhaps, the quality was
poor, too high-pitched, too low-pitched; or
that there was ‘‘blasting,”” or that it was
‘““mushy ’’; and in many cases it has been
found that on our check circuits the quality
has been perfectly good. The fault, then,
would appear to lie in the receiver, and very
often does lie in the receiver.

We can send out high-pitched stuff or low-
pitched stuff, and we can completely change
the transmission from one kind of quality to
another. In the one case we shall please some
listeners-in ; in the other case we shall -please
others—all depending upon what receiving
apparatus they are using—and it is a matter
of some embarrassment to know how to please

B 4

This article, the third in our series dealing with the technicalities of broadcasting, is of
especial interest fo all who desire lo eliminate distortion of received speech, music, efc.
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EFFICIENCY IN RECEPTION.

By P. P. ECKERSLEY, Chief Engineer of the B.B.C.

B P

the greatest number of people. It is not so
much the high-frequency circuits that are
responsible for the idiosyncrasies in the
receiving apparatus. Most of the variations
come in on the low-frequency circuits.

Low-Frequency Circuits and Loud-Speakers

It is a very interesting experiment to get
hold of three or four different equipments of
loud-speaking apparatus and connect them to
the same receiver one after the other. It will
be noticed that some equipments accentuate
the higher tones, others seem to give mellow-
ness, and others still seem to give that pecu-
liar buzzy and blurred reception—all from
exactly the same transmitter, and all with
exactly the same frequency circuits.

Resonance in Telephones or Loud-Speakers

If my remarks on microphones® have been
followed, it will be realised that very much the
same sort of thing applies to the receiving
diaphragm—be it loud-speaker .or. head
’phones—as to the microphone. Every head
telephone, for instance, has a moving dia-
phragm, and this has its own particular

Resonarnce of TransformerB.
- - e -

Shllll% By Resistorneoa

7 1l

Fig. 2.—A similar curve, but produced with a trans-
former having a resonance of the lower frequencies. The
dotted line again shows the effect of introducing resistance.

resonance, that is to say, it gives predomin-
ance to certain notes more than to others.
Most diaphragms are tuned to about one

* An article which appeared in No. 2 issue.
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thousand frequency, as this is the optimum
voice frequency. Thus the telephone itself
tends to cut off the higher and lower tones,
but how much it does this is dependent upon
its mechanical construction. One particular
form of telephone may be tuned at its opti-
mum a little lower down the scale than
another, and it may therefore give apparently
a quite different sort of quality.

The same applies to loud-speakers; some
are' on the high-pitched side, due to their
diaphragm resonance, and others have dif-
ferent characteristics. The results from loud-
speakers are mostly obtained by giving a
diaphragm a certain resonance, and then
damping this resonance by means of a small
air-gap ; but even if this is done, there is un-
doubtedly a tendency in all loud-speakers to
give predominance to certain notes, and I
think I am right in stating that there is not a
single loud-speaker on
the market that can be

considered  absolutely
aperiodic, that is to
say, there is not a
loud-speaker that will

absolutely faithfully re-
produce in sound the
electrical  disturbances

Wireless Weelly

but each of the transformers, due to their
inductance and self-capacity, have also a
resonance.

Now it is useless in this case changing
the resonance point by connecting condensers
across the transformers, because this wiil only
mean that the resonance point is shifted. It
is impossible to do away with resonance by
putting condensers in the circuit. The best
plan is to get some resistances similar to
those used for gridleaks and connect them
across the grid and filament of the note-
magnifying valves.

Refer to Fig. 1. This shows a resonance
curve of a particular transformer. It will be
seen that in the upper limits of frequency
there is a pronounced resonance. By con-
necting a resistance across the transformer a
curve something like the dotted line might be
obtained. This shows that the resonance is
damped out by putting
the resistance across.
An interesting point to
notice is that the less
resistance that is con-
nected across, the less
will the higher tones be
accentuated.

Turning again, 10

that are put into it.

Fig. 2, it will be seen

It is an interesting
experiment, however, to

S Y that with a transformer
““”  that has a resonance of

try and modify the loud-
speaker by means of
>xternal electrical con-
néctions so that it
should give better quality or, possibly,
quality more pleasing to the user. Thus
something can be done sometimes by con-
necting a variable condenser across the loud-
speaker. If this condenser is made big, then
the upper tones will be cut off more, perhaps,
and very often some addition may be found
where a harsh transmission can be made
smooth and mellow by this means. But
much more can be done by attending to the
low-frequency amplifier.

Resonance in the L.F. Amplifier
You may perhaps have set up two note
magnifiers with transformers bought locally,
and you may be surprised to find that this
arrangement gives harsh or bad stuff. The
reason probably is that not only has the
loud-speaker got a particular resonance,

Iz

(o1}

Ry &+ Ry are Shunting Resistances

Fig. 3.—Showing how the resistances may be connected
across the transformers.

(991

LT+  the low frequencies, the

smaller the resistance
the less will the low
tones be accentuated.

Thus it is impossible to lay down any definite
rules as to the value of resistance to be used
to get the tone balance right, because it is
impossible to predict whether the iron-cored
transformers will have a high note resonance
or a low note resonance. It is purely a
matter for experiment, and these little resist-
ances are quite cheap, and it is amazing what
a lot of improvement in quality can be ob-
tained by judicious application.

In order to make the foregoing remarks
clear I have drawn in Fig. 3 a note-
magnifying circuit showing where these
resistances should be connected.

Grid Current
Many people do not seem to realise that a
valve has a quality called *‘ grid current.”
All this means is that if the grid becomes

B 5
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more  positive ' than the filament, then a
current flows between grid and filament,
whereas if the grid is more negative than the
filament, no such current can flow.

Thus if, as in Fig. 4, an alternating voltage
is superimposed on the grid—the steady volt-
age being O—then to the right of O there will
be a current flowing be-
tween grid and filament;
to the left of O no such
current will flow. This
means that if a trans-
former is supplying the

Anode Current >

o
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grid current always gives that ‘‘blurry” and
fuzzy sound which so spoils the purity of
broadcasting.

Conclusion

The above remarks are general remarks as
to receiving good quality broadcast. No
mention has been made
about the high-fre-
quency circuits because
these are not usually
responsible for distor-
tion.

_alternating E.M.F. it y I suggest that a little
will be loaded on one 6/0"“16‘”"2"‘ attention to detail, as
half of the alternation P _ ottt o indicated above, will be
and not on the other. ™ productive of really
This means, of course, = o==——""""] e good results. 1 have
that distortion will Pomfomert 1 ___ listened so often to

o Transformer 9
occur. To get over this, o Zoaded. broadcasts which go out
a steady negative poten- e = with perfect quality but

tial should be put on the
grid so that the peaks
of the positive voltage
do not go beyond O, and the opposite peaks
do not go below P (see Fig. 4).

This will mean that distortionless amplifica-
tion will result, and it is often worth while
to put a little negative potential on the grid
of the amplifying valve. The presence of

Of all things

you results worthy of the word.

Notes on Reaction.
Making Multi-Layer Coils.

Fig. 4—Illustrating “ grid current” effect.

HAVE YOU EXPERIMENTED WITH THE ARMSTRONG
SUPER-REGENERATIVE RECEIVER?

Read ¢ Modern Wireless !’ No. 4, On Sale Everywhere, Price 1s., and
learn the constructional details of this efficient circuit.

in wireless it is RESULTS that matter most and the
practical Armstrong-Super described in ¢ Modern Wireless'’ No. 4 gives

Other items of interest to the experimenter appearing in the same issue are:

which - are completely
marred on reception and
give the lay listener an
entirely wrong impression of the efficiency of
wireless telephony as a means to amuse.

[In his mext article Mr. Eckersley will
discuss the question of high-frequency circuits.
—Eb.]
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Loud-Speaker Horns.
A Five-Valve Receiver.

TAKE YOUR COPY HOME TO-NIGHT
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COMPONENTS REQUIRED.

T

L; : A slider type variable in-

ductance.

D : A crystal detector.

C : A fixed condenser of
0.002 .F.

T, : Astep-upintervalvetrans-
former.

V : A three-electrode valve.
A valve panel complete

with rheostat R.

B, : A 6-volt accamulator.

B : A high-tension hattery,
having a value of 40 to
80 volts.

T : A pair of high resistance
telephone receivers,

GENERAL NOTES.

This circuit employs a valve as a
low-frequency amplifier, the rectified
signals from the crystal detector being
passed through the primary T, and
thence transferred by T. to the grid
and fllament of the amplifying valve V.
This circuit {s not particularly suitable
for long wave reception, but may he
used where signals are already audible
on the crystal detector.

VALUES OF COMPONENTS.

The intervalve transformer is best
purchased and a good make obtained.
The variable inductance is of the slider

type, and for broadcasting wavelengths
may consist of a cardboard tube,
measuring 4in. in diameter by S5in.
long wound for a distance of 4i}in.
with No. 24 gauge enamelled copper
wire. If it is desired to receive Paris
(2,600 metres), the inductance may be
wound for a distance of 10{in. on a
cardboard tube measuring 4in. in
diameter and 11in. long.

NOTES ON OPERATION.

This circuit is exceedingly simple to
oprerate, and the oniy adjustment is the
variahle inductance I,. The crystal
detector is first adjusted the filament
hrightness is also ddju;ted.
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HE name pallophotophone has
been given to a new device
used both for permanently

recording speech in a wavy trace on
a moving photographic film, and for
transforming the air vibration of
sound into exactly corresponding
electrical vibrations f{or transmis-
sion directly, for example, to wire-
less broadcasting generators. The
syllables ‘“ pallo > of this new word
are taken from the Greek and with
the following syllables indicate
*“ dancing light.”” This particular
function, involving a rapidly vibra-
ting beam of light, seems to be
the most distinctive one of the
combination.

To explain the operations briefty,
perhaps it would be more illumi-
nating to start with resemblances
and differences as compared to the
well known telephonic devices and
talking machines.

With proper translating means
either device can reproduce the
sounds recorded. In the translat-
ing mechanism is the difference be-
tween the two methods of record-
ing speech. The gramophone
employs a needle set into vibration
at one end of a lever, the other end
of which is attached to the central
point of a thin disc of mica. On
the other hand, in the case of the
pallophotophone, a dark wavy
trace on a photographic film,
moved in front of a slot, allows
variable amounts of light to fall on
a photo-electric cell. In turn, the
photo-electric cell varies the elec-
tric current passing through it in
direct proportion to the change in
light. The human ear cannot hear
the wavy. light, neither can it hear
the variations of current in the
photo-electric cell, but if the vari-
ations of current are passed into a
telephone receiver or loud-speaker,
either directly or through the inter-
mediary of wireless waves, the dia-
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THE PALLOPHOTOPHONE

By C. A. HOXIE of the General Electric Company, Schenectady, N.Y.

This article deals with an importanl American development.
nature has been {ried at the Manchester broadcasting slation.

Reprinted from the Proceedings of the American Institute of Electrical Engineers,
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phragm of the telephone trans-
forms the electric vibrations nto
air vibrations of sound. As com-
pared with the simple” mechanism
of Edison’s talking machine, the
pallophotophone seems to traverse
a wide detour. Each, however,
has its particular uses. The pallo-
photophone has its marked advan-
tages—some of which are quite evi-
dent and others hidden until ex-
plained.

When the artist is available and
at the broadcasting studio the
pallophotophone dispenses with the
record on a film and passes the
energy of speech and music to light
vibrations, and thence electric
vibrations which pass directly to
the wireless generators. Import-
ant to note, there are no micro-
phones or other telephonic devices
involved in these transformations.

Nevertheless, the nearest analo-

_gous operation to the pallophoto-

phone transmitter is in the familiar
telephone transmitter. The tele-
phone has a mouth-piece at the end
of which is a diaphragm which

~vibrates with the sound waves. So

also * has - the pallophotophone.
However, its diaphragm is much
lighter in weight. But from there
on the resemblance disappears.
The diaphragm of the telephone re-
ceiver pushes against loose particles
of carbon and changes their ohmic
resistance, thereby giving an elec-
tric current proportional to the
vibrations of the diaphragm. On
the other hand, the diaphragm of
the pallophotophone has attached to
it, by a lever, a tiny mirror, the
combined weight of which is about
half that of the head of an ordinary
pin. The diaphragm, the lever, and
the tiny mirror are the sole me-
chanical parts which vibrate. The
mechanism of the pallophotoplione
transmitter, being so exceedingly
light in weight, is capable of re-
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sponding to the overtones of sound
and music which give the fine dis-
tinctive quality and timbre of dif-
ferent voices and instruments.
While the telephone transmitter
still has the practical advantage. of
compactness, simplicity, and a
single step from sound vibration to
electric vibration, it has a greater
mass and therefore is unable to re-
spond to the distinctive overtones.
While this loss of the overtones has
little to do with clearness of speech
it takes away from the cultivated
enjoyment of musical qualities both
of voices and instruments. The
pallophotophone has this improv-
ing feature that will spread, still
further than the telephone can, the
emotional pleasures of a fine art.

In the pallophotophone the light
from an incandescent lamp s
focussed upon the tiny mirror of
the transmitter. The reflected
dancing beam of light, illuminating
more or less the photo-electric cell,
induces a current in the cell corre-
sponding to the frequency and in-
tensity of the sound vibrations that
impinge on the diaphragm of the
transmitter. Thus the photo-elec-
tric cell in the pallophotophone per-
forms a service corresponding to
the carbon granules in the tele-
phone transmitter.

In the realm of small dimensions
there are features of interest in
what the pallophotophone will ac-
complish. For example, the photo-
electric cell will respond to a move-
ment of the beam of light of one-
thousandth inch (0.0024 cm.) at the
cell opening, and this movement,
too tiny to be visible to the naked
eye, will give a fairly loud repro-
duction of speech or music in a pair
of head-’phones in the circuit of
the first pliotron. Calculating back
to the corresponding movement of
the diaphragm, the resulting
figures seem incredible. The dia-
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phragm’s movement is magnified
two thousand times in the move-
ment of the light on the photo-
electric cell. Therefore, when the
light has moved one-thousandth of
an inch the diaphragm has moved
only a half-millionth of an inch, In
other terms, a movement of the
diaphragm of only twenty-five
times the diameter of a molecule

Mouthpiece Cylindrical
cDiaploragm Lerns
g 7 >

The pallophotophone is funda-
mentally a device designed to con-
vert sound vibrations into corre-
sponding electrical oscillations, by
means of a beam of light. This
beam can be made to produce the
electric energy direct or to record
the original vibrations on a photo-
graphic film by means of which the
same variations of light can be re-

]

Pliotron

Fig. 1.—Diagram showing elements of the Pallophotophone.

will be reproduced in clear speech
and music.

If instead of projecting the danc-
ing light on to the photo-electric
cell, to translate the dance of light
into electric current, the reflected
beam of light is caused to fail on
a moving film the sound is, so to
speak, ‘‘canned’’ photographically
on the film for future use. This
combination will be shown later.
The reproduction of the voice either
directly or through the means of a
film is so identical that hundreds of
audiences, who have been asked to
decide which reproduction was
from the voice directly and which
from the film of the same voice,
‘have been unable to distinguish
between the two.

To follow briefly through the
consecutive steps of the pallophoto-
phone—first come the voice vibra-
tions; second, the corresponding
vibration of the diaphragm which
carries the tiny mirror; and third,
reflected from the vibrating mirror
the vibration of light which falls
either on the moving film to form
a permanent record of the sound
or, otherwise, on a photo-electric
cell which gives faithfully perfect
electric oscillations for wireless
broadcasting or telephone receivers.

The foregoing description gives
the essential elements—in addition,
there are, of course, amplifiers of
current, motive power for moving
films, horns, and the various me-
chanical parts in detail which will
be described.

produced, thus making it possible
to obtain the corresponding electric
oscillations whenever and as often
as desired.

The conversion of sound waves
into electric energy is brought about
by causing a variation in volume of

‘a beam of light entering a suitable

light sensitive cell to correspond to
the sound waves produced. By a
light cell we mean a device that
when placed in circuit with a suit-
able e.m.f. will give a freedom of
current flow depending upon the
amount of light entering the cell.
In order to show the method by
which this is done we will refer to
Fig. 1. In this figure a special in-
candescent lamp is shown at L. The
light from this lamp is focussed by
means of the spherical lens E on to
the small mirror B and is reflected
through the cylindrical lens C on to
the light cell D, the shape of the
light beam as reflected on the cell
opening being shown at K Fig.
1. When the sound waves enter
the mouth piece or horn H the dia-
phragm F and mirror are made to
vibrate, causing the reflected light
beam to move horizontally to and
fro across the opening, thereby
varying the light entering the cell.
This in turn varies the current
flowing through the resistance R,
thus producing a change of poten-
tial at the point H that is in strict
accordance with the sound waves
entering the mouthpiece. This
varying potential may be applied to
the grid of a pliotron in the usual
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way and amplified sufficiently to
operate either a 1oud-speaker,
head-’phones or any other suitable
electrical device.

The two principal pieces of ap-
paratus on which the success of
this device depends are (a) the
vibrating elements and (b) the
special light cell used. 1 will first
give a brief description of the
vibrating element.  Referring to
Fig. 2, S is the cross section of a
small steel shaft having a knife
edge which rests in two sets of
jewels, one set of which is shown
at J, set at right angles as shown.
The back of this shaft is connected
by means of the small rod I to the
diaphragm on which the sound
waves impinge. The knife edge of
the shaft is held firmly in the
bottom of the V formed by the
jewels by means of the permanent
magnet M. The mirror B is fas-
tened firmly to the steel shaft be-
tween the two sets of jewels. It
is thus readily seen that as the dia-
phragm is moved to and fro by
the impact of the sound waves a
rocking motion is given to the mir-
ror. The distance between the
back of the shaft and the knife
edge is considerably less than one
one-hundredth part of an inch, so
that it is seen that a very slight
movement of the diaphragm wili
cause the mirror to move through
a relatively large angle. This large
amplification of motion is one of
the principal features of this de-
vice. The movement of the light
at the surface of the cell, which is

Diapluagm|
W

Fig. 2.—Delails of vibrating system.

only a few inches from the mirror;
is  approximately two-thousand
times the movement of the dia-
phragm. A movement of the light
beam at the cell opening of o.001in,
will produce a fairly loud re-
production of speech or music in 2
pair of head-’phones In the plate
circuit of the first pliotron.
(To be continued.)
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VEN previous to the advent of

4, the new Glasgow Broadcasting
Station, wireless enthusiasts in
Edinburgh have been" well catered
for by the English stations. Of
these London is unique. 2LO
comes in very much better than any
of the others, even Newcastle. It
is clearlv audible on one

By D. A. FAIRWEATHER, B.Sc.

An account of the results obtained wilh a five-valve receiver buill from bought components.

shown in the theoretical diagram.
Tuning is effected by a three-coil
tuner of the usual type, taking
plug-in De Forest coils. It will be
seen that the five-valve set consists
of two H.F., one detector, and two
L.FF. valves. The 'tuned anode”
method of H.F. coupling is used

Ve
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The
slightly

or the other, or on both.
latter arrangement gjves
increased signal strength.
The *‘ tuned anode ” 'and.trans-
former couplings were found to be
a suitable compromise between
cfficiency and convenience. Louder
signals were obtained by replacing

® b

though, of cuurse, fading renders
reception unreliable. s

The writer’s station is situated in
one of the higher suburbs of Edin-
burgh. =~ The aerial consists of a
single wire 65 feet long, of which
only 33 feet are horizontal at a
height of 36 feet, the remainder
sloping down sharply to the
apparatus.

The circuit at present in use is

Fig. 1.—Diagram of the circuit used by the author.

Reaction is arranged on the'anode
coil, De Forest coils being used as
before.
two and three is by a H.F. trans-
former with four tappings on the
primary, which is further tuned by
a small variable condenser. The

L.F. valves are transformer coupled:

as shown. Reaction can be had
either on the aerial or *‘tuned
anode ”’ coil by shorting the one

536

Coupling between valves

valve, between valves one and two. the transformer by a second tuned
anode coil, but the set was then
somewhat difficult to control and
] too selective for ordinary use.
None of the apparatus employed
! Rz . = .
is home-made. For satisfactory
AL
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results in long-distance telephony
it is essential that’the components
be of the very best quality obtain-
able.

Very'special ' attention has been
given to the problem of .obtaining
purity of amplification. - This is
not necessary for the reception of
telegraphy, but is of paramount
importance for telephony, both
speech and music. The use of a

24
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loose-coupled secondary coil and
two stages of H.F. amplification
with their tuned circuits has been
found to eliminate spark jamming
almost entirely. Careful balance
between the valves must be ob-
tained if the original purity of tone
of instrumental music is to be pre-
served. It must not be assumed
{hat because the set is not actually
howling, the amplifying valves are
working to the bhest advantage.
When the anode and grid terminals
of each valve are touched succes-
sively no squeal or even hollow click
should be audible in the ’phones.
The offending circuit is easily
identified in this manner.

Three pairs of telephones—one on

-0 feet of flex to enable it to be
taken to any room in the house—
are connected up to the set with
switching arrangements to permit
of one, two, or three being used in
series. (Not shown in diagram.)

With four valves in use 2LO is
received as loudly as is desirable.
Pianoforte solos come in especially
well; it is possible to distinguish
clearly the moment at which the
pianist releases the sustaining pedal
at the conclusion of an item.

21O can be heard distinctly with
the aerial earthed. On good nights
it is even possible to make out the
news items. When trying this it
should be remembered that addi-
tional capacity, corresponding to

Wireless Weekly

that lost by disconnecting the
aerial, must be added to the aerial
tuning coil.

The tifth valve is seldom used for
broadcast receptisn. Its chief
function at present is to assist in
deafening unwary friends with
Paris time signals.

5SC has improved enormously
since the station was opened. At
first it was decidedly poorer than
2LO on four valves. Now two
valves are the most that can be used
in comfort with head-’phones.

In conclusion it may be stated
that Ediswan E.S.2 valves are used.
These require the low anode volt-
age of 23-30 volts; and the usual
6-volt accumulator as L.T.
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The cadets in the illusiration are
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The photograph shows a corner of the Royal Milifary College at Sandhurst.
learning to apply wireless to military uses.
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CONCERNING VALVES

By “EXPERIMENTER.”

A contribuiion of especial interest to readers who are commencing {o use valves.

LTHOUGH valves have come down

considerably in price during the past

twelve months, the average experimenter
is not yet in a position to treat them with
contempt. After a certain amount of experi-
menting one gets to know the little fads of the
various types of valve, and can treat them
accordingly, but a beginner who has little, if
any, knowledge
of valves, will

rough usage; the slightest knock will in most
cases damage it.

It is advisable to mark the H.T. and L.T.
terminals of one’s set, as it is quite easy
to connect up vice wersa accidentally; this
generally proves fatal to the valve. When
closing down, unless a cut-out switch is pro-
vided, the accumulator leads should always be
disconnected. Al-
ways employ a
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the life of a valve

is just after the filament current has
been switched off. A metal, when heated,
expands, and when the temperature is lowered
will contract accordingly. Therefore, when
the filament current is suddenly reduced to
zero, the element, which has been expanded
while the current was passing, will slowly
contract to its normal size. Obviously,
during this contracting process, it is very
sensitive, and one should be careful to avoid

O
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WHEN IN DIFFICULTIES——

valves will suffer.

The writer has prepared the above ‘‘Valve
Chart,”” which it is hoped will prove of
use to amateur valve users. Although this
is only intended as a rough guide, the values
given may be taken as fairly accurate. To the
experimenter who is constantly using different
types of valves, the writer advises him to draw
up a chart similar to the one shown, and find
by experiment the best values for each type,
the chart being preserved for further reference.

the handbooks of Radio Press Ltd.

SOOCOOOOOOOOOD,
?C
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Consult the work of experts whose experiences and advice are freely given in

If your knowledge of wireless is none too definite, then read ‘¢ Wireless for All”’
and *¢ Simplified Wireless’’ by John Scott-Taggart, F.Inst.P.
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* Dang they New-=fangled Notions.”

HE war now being waged by

actor-managers, musicians,

and others against the British
Broadcasting Company is very sad
and not a little ridiculous. It is, of
course, no more than an exhibition
of the opposition which mankind in
general and our nation in particu-
lar always offer to any new thing.
Nothing could have been more
strenuous than the efforts made dur-
ing the early days of the last cen-
tury to strangle the railways at
birth, and there has been similar
well-meant, but quite misguided,
opposition to every innovation of
importance. Think, for instance,
of what took place when machinery
was introduced into the cotton
mills ; of the ridicule poured on the
bicycle in its early days; of the
efforts made by legislation thirty
years ago to prevent the motor car
from becoming of practical use;
and of the outcry raised by sailors
when marine engines were in-
vented. - Each and every one of
these things was regarded as a
potential scourge to humanity,
likely to cause widespread unem-
ployment; and each and every one
of them has proved such a boon
that we cannot now imagine the
world without it. Far from causing
unemployment, they have all given
rise to great new industries pro-
viding work for millions where no
work was before their arrival. The
theatres have had experience in the
past of a form of broadcasting,
though the fight that they then put
up took place so long ago that it
has been forgotten. \When the
electrophone was introduced it pro-
voked bitter lamentations, just lilke
those of to-day. Everyone would
instal the device, and as theatrical
performances could be heard at
one’s own fireside no one would go
to theatres. The electrophone came.
Thousands installed it. There was

14
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no fall in
doubt when Eve sat stitching her
first fig-leaves Adam shook his head

theatre receipts. No

mournfully, pointing to the de-
spoiled trees and prophesying that
if that sort of thing went on figs
would shortly become extinct.

Why this Thusness?

For the life of me, I cannot see
why there should be any objection
to the broadcasting of copyright
songs. 1 had always thought that
if you wanted to make money out
of a song, the best way was to get
every barrel-organ to grind out its
melody and every errand-boy to
whistle it. It thus became well
known, giving .great joy to some
and driving others to the verge of
insanity. The admirers went out
and bought every man his one copy ;
while those whom its notes filled
with hatred, fury, and despondency
also fared forth to the music-shops
buying up all available copies and
consigning them to the flames. In
either case the writer and the com-
poser made money, which, I take it,
is the main thing. But if new
songs are to be kept as grim
secrets, then how on earth is any-
one to be induced to invest in them ?
If they are good songs they will
obtain an enormous advertisement
from broadcasting. Can it be that
they are mostly so bad that to hear
one of them is to resolve that
nothing shall ere make you buy it?
Surely not. The Americans, who
have had a considerable experience
now of the effects of broadcasting,
do not find that it leads to closed
theatres or to the workhouses being
chock-a-block with ruined com-
posers, On the contrary, Uncle
Sam, who gives nothing for nothing
and darned little for a dollar, has
discovered that it is an excellent
thing for trade. TIf all the dread-
ful things foretold here were likely
to come about, they would have
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happened in the States, where onc
person in every thirty of the whole
population possesses a wireless re-
cetving set. The plain fact is that
they have not happened there.

The Sabbath Peace.

Sunday is nominally a day of rest
and peace. Paterfamilias, having
helped himself far too liberally at
the traditional heavy midday meal,
used to make tracks for the biggest
chair in the house, in which he
slumbered heartily all the after-
noon. Then he stoked up again
with cold beef and baked potatoes,
and retired early to bed. All this
is changed since wireless became
the prevailing hobby. The head of
the family now lunches off the
merest snack, after which, resisting
all the allurements of the padded
chair, he sallies out to his work-
shop to tinker with variometers and
condensers and things of that kind.
His couch knows him not until ths
wee small hours, for he is to be
found in his den, with receivers
fixed upon his head, eagerly listen-
ing for- distant transmissions, and
logging Northolt’s harmonics as
messages from dozens of different
Yank amateurs.

Little Worries.

The Sabbath peace has departed,
and the erstwhile day of rest has
become  filled with exasperating
moments. I have never been able
to understand why it is that all
manner of things that behave beau-
tifully on week-days select Sunday
for breaking down, conking out, or
getting lost. On week-days it
matters not a jot, for they can be
replaced; but when this kind of
thing happens, as it always does,
on Sunday, nothing can be done.
Here is a case for you. I have two
accumulators—the vulgar may here
exclaim ‘‘Swank! " if they wish
to. One of them lives on the bench,
whilst the other remains at the
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charging station until wanted.
Thus if the first runs down 1 merely
trot him round for a refill and

collect the second, which waits for
me charged to his utmost capacity.
Last Saturday I tested the one in
use and found all well. On Sun-
day it, of course, petered out in the
most approved style. Could any-
thing be more maddening? ‘There
was a fully charged accumulator
lying ready within a stone’s throw.
yet as ‘‘ ungetatable *’ as if it had
been at the North Pole. It’s just
the same with everything else : no
matter how careful you are to lay
in evervthing that can possibly be
wanted before the shops close on
Saturday, something of vital im-
portance is always found to be miss-
ing, or some indispensable tool
brealkss on the next nerve-racking
day.

Glorious Uncertainty.

It is most curious to notice the
way in which one’s receptions vary.
A week ago | could get Manchester
whenever I liked, even though 2LO
and Birmingham were working at
the same time. Now 2ZY has dis-
appeared altogether, and tune 1
ever so wisely I cannot induce him
to breals silence. One can under-
stand that reception may be very
much better on some days than on
others, but why in the name of all
that - oscillates the selectivity of
one’s tuning arrangements should
vary is most puzzling. Yet so it
seems to be. For the moment both
2[.0 and 51T are poaching, and
poaching badly, on other people’s
preserves on my condenser dials.
Is it that their transmissions are
tuned much more flatly on some
days than on others? 1 do not
know. It is just these little
problems that make wireless the
most interesting of all hobbies.

The Prevailing Passion.

The passion for constructing has
taken a firm hold of the great
British people. Schoolboys evolve
marvellous sets from cocoa-tins,
bell wire, and bits of curtain-rod;
whilst even the most staid of elders
may be heard boasting of the super
excellence of the fixed condenser
which he ran together an evening
or two ago. If we don’t construct,
we improve. We cannot leave
things as they are, but must add
a gadget here, a gadget there. No
one with anv soul can allow his
wireless set to remain in one form
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for more than a month or so. You
have only to fight your way into
any shop that deals in small parts
to see how deeply bitten with the
craze for set-building or rebuilding
is a vast section of the population.
In fact, not to be engaged in either
malking or redesigning a wireless
set stamps a man at once as rather
behind the times.

The Sad Case of Broggsworth.

It is to this national urge, and
to the keen desire not to be out
of the running, that I trace the
downfall of Broggsworth. Not
long ago he was one of the most
respected of citizens, a church-
warden, the sort of man who might
easily become mayor if he were
not careful, a business man of un-
doubted integrity, the father of a
model family. To-day Broggs-
worth’s name is mud. The man,
despite his noble record in the past,
is discredited ; the finger of scorn
(sometines in the case of school-
boys four fingers of scorn, with the
thumb of derision applied to the
nose of mockery) is pointed at him.
He appears in the streets now only
at night; knowing that he is safe
then, since everyone else is at home
listening-in. He is a broken man.
But let me tell the story. Six
months ago wireless fever broke
out in Little Puddleton; the epi-
demic spread like wildfire, and its
victims were numbered by the
dozen. All Broggsworth's friends
went down with it; he himse!f had
a mild attack. Within a week or
two they were building sets.
Broggsworth had never been
mechanical, nor was he scientific.
In spite of all his reading, he had
considerable difficulty in distin-
guishing between an anpde and an
ampere. '

The Downfall
Spurred on by their taunts,
Broggsworth announced one day
that he, too, was in the throes of
construction. In course of time his
seven-valve receiver was completed,
a large boxed-in affair covered with

kknobs, degree scales, and long
ebonite handles. Friends saw and
admired, saw but never heard.

Whenever they called there was
always some trifling defect which
prevented the set from being
brought into action. This, of
course, did not surprise them, since
they were all in the habit of re-
porting similar minor casualties to
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their friends whenever their own

sets were under inspection. Even-
tually, however, suspicions were
aroused. The friends heard each

other’s sets working. Though in
every case reception was only a
quarter as good as it had been on
the prévious evening when the
owner was alone, still it was reccp-
tion. Broggsworth, however, de-
spite the fact that he professed to
eschew home broadcasting in
favour of amateur concerts from
the South of France, had never
given them a demonstration even
of the mufifled, distorted type that
all self-respecting sets reserve for
their owner's visitors. One even-
ing three of them were shown into
his den by the maid, who bade
them sit down a moment, as her
master was engaged. They moved
towards the set. Quite uncon-
sciousiy and with. no maiice afore-
thought one of them. produced a
screwdriver from his pocket, and in
a moment the ebonite top was
severed from its cabinet. A pro-
fusion of knobs and things decor-
ated its upper side, as we have seen.
But what of the depths beneath?
Ah, my brothers, how shall I tell
it? The beautiful cabinet was as
empty as the taxpaver's pockets
after he has parted with his quota
for the upkeep of Merrie England,
void as the mighty realms of space.
Silently they stole away, helping
themselves from the decanter as
they passed to steady their shat-
tered nerves. Broggsworth had
meant no harm. He could not bear
to be out of it, that was all. But
he will never live down the scandal,
and must go through life a marked
man. Poor Broggsworth!

The East Coast’s Plaint.

The East Coast of England from
Scarborough down to Norwich is
probably the worst-served part of
the country as far as broadcasting
goes. If you glance at the map
you will see that dwellers in those
regions have no broadcasting
station within about a hundred
miles of them. Hull would be an
ideal centre for an East Coast
station, for its transmissions would
serve the East Riding of York-
shire, Lincolnshire, and Norfoik.
At present aerials are few and far
between in the towns on the coast,
for unless a pretty big valve-set is
installed - there is nothing to be
heard from the home stations.

WIRELESS WAYFARER.

30



June 6, 1923

Wireless Weekly

A LIMITING DEVICE

By JOHN SCOTT-TAGGART, F.Insl.P., Member I.R.E.

This arlicle deals with a inethod of limiling 1he effect of atmespherics or sirong signals.

in repressing particularly strong atmo-

- spherics, and although such a limiter is

by no means an infallible method of over-

coming the effects of atmospherics, yet it
frequently provides a palliative.

The most commonly known method of
limiting signals is that which employs a
three-electrode valve operating near the top
bend of its characteristic curve. Obviously,
under these conditions, a strong signal can-
not be made to have any greater effect.on the
output circuit of the valve than a weaker
signal, owing to the fact that there is a limit
to the current which

TIIE particular advantage of a limiter is

connections may be taken from R, and R, to
the terminals Y and Z as shown.

When a feeble signal is applied to the
input terminals the valve V, amplifies in the
ordinary way, and a potential difference is set
up across the resistance R,. Owing to the
fact that the valve V, is not conducting, there
is no potential difference across R,. We then
have a potential difference across Y Z which
is equal to the potential difference between the
slider on the high-resistance potentiometer
R, and the positive terminal of H. If, how-
ever, a strong signal is applied to the input
terminals in such a direction as to make the

grid positive, the po-

will flow in the anode
circuit, this limit being
determined by the
electron emission from
the filament.

In the arrangement
to be described quite
a different principle is
employed. Two valves
are used, both asampli-
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tential on the grid G,
is rendered less nega-
tive, and an anode
current begins to flow;
this anode current
flowing through R,
sets up a potential
£ difference across Z and
the positive terminal
of H in such a
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fiers, and their output
circuits are connected so
as to give a common
output circuit. Both grids are connected
together, although in the lead to the grid G,
of the valve V,, shown in the figure, there is
a battery B which makes G, considerably
negative, so that normally there is no current
flowing between filament and anode of the
valve V,. The valve V,, on the other hand,
is preferably operated on the straight portion
of its characteristic curve.

In the anode circuit of each valve is a high
resistance. These resistances are marked R,
and R, in the diagram. A common high-
tension battery H is provided, and variable

Fig. 1—The circuif described whereby strong afmospherics
and loud signals may be conlrolled,

direction as to oppose
the potential produced
across Y and the
positive terminal of H.

The net result is that though for weak
signals the output potential across Y Z may
be taken as substantially equal to the poten-
tial across R,, yet for strong signals the
potentials across the two resistances tend to
balance out, so that the potentials across Y Z
are very much reduced, and they even equal
zero under certain adjustments.

The output potentials might conveniently
be applied to a three-electrode valve for pur-
poses of amplification when it is intended to
use the device for loud-speaker work.
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By J. H. T. ROBERTS, D.Sc., F.Inst.P., Staff Editor (Physics).

Readers who are taking up wireless as a hobby, and have lilfle or no electrical know-
ledge, will find a careful perusal of this special series of articles of grealt assistance.

Variable Inductance Coil

OR some purposes in wireless

it is necessary to employ coils,

the inductance of which can
readily be varied. The inductance of
a coil depends upon the number of

Variable
sliding contact.

inductance with

lines of magnetic force which are
called into existence when unit cur.
rent passes through the coil. Since
all the turns of the coil have the
same effect one as another, the in-
ductance of the coil. will depend,
amongst other things, upon the
number of turns in the coil. An
obvious way, therefore, to vary the
inductance in a circuit is to in-
clude in that circuit a greater or
less number of turns of the coil.
This is" one of the simplest ways
of making a variable inductance.
The practical method by which
various numbers of turns are in-
cluded in the circuit is a matter of
convenience, but two simple
methods which are very commonly
used are indicated in Figs. 1 and
2. In Fig. 1 a coil is wound
upon a cardboard cylinder and a
rod is mounted parallel to the axis
of the cylinder and in fairly close
proximity to the wire. Upon this
rod a contact pin is arranged so
that it may slide from one end to
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PART IX
(Continued from No. 8, page 475.)

the other. The insu'ation of the
wire is scraped away along a line
(which represents the path traced
out by the sliding contact as it
moves along the coil) so that the
pin may make actual contact with
any turn upon which it rests.

Fig. 2 represents another simple
method of making a variable in-
ductance. Tappings are led from
the coil every few turns and the
wires from the tappings are taken
to metal contact studs arranged
in semi-circular formation. A con-
tact arm may be rotated so as to
make contact with any particular
stud. If the circuit arrangements
are as shown, the amount of the
inductance coil included in the cir-
cuit is that of the turns -of wire con-
nected to studs 1, 2, 3, 4 (contact-
arm W) and those connected to
studs A, B, C, D (contact-arm X).
Rotating the contact-arms will em-
brace different numbers of turns.

Variometer

It has been ex-
plained that the
mutual  inductance
between two coils
of wire depends
upon the number of
magnetic lines of
force from one coil
which pass through
the other. This
mutual inductance
is a reaction effect
which takes place
between the two
coils. If the coils
are arranged so that
the direction of the magnetic field
due to the first one is the same as
that due to the second, and if the
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positions of the coils are such that
some of the magnetic field from
the first coil passes through the
region of the second, the total mag-
netic field in the second coil will be
greater than it would be due to
itself alone, because it will be re-
ceiving some of the magnetic field
of the first coil. The same con-
siderations apply to the first coil
itself, which receives some of the
magnetic field from the second coil.
If the second coil be rotated until
it is at right angles to the first,
the mutual induction will be re-
duced, and if it is rotated still
further until it is again co-axial
with the first ccil, but in such a
direction that its magnetic field
opposes the magnetic field due to
the first coil, the effect of the
mutual induction will be still less.
An arrangement of this kind is
called a * variometer,” and 1is
frequently used in wireless for

.
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Fig. 2.—Variable inductance with tappings from coils
and contacl-arm rotating over contac! studs.

producing a variable inductance
(see Fig. 3). In wireless cir-
cuit diagrams, a variometer is

21



June 6, 1923

Indicated as shown in Fig. szh.
A variable inductance of the kind
described above, with either a slid-
ing contact or a
contact-arm rotat-
ing over a series
of metal contact-

AERI4L

Fig. 3.—Illustrating principle of
variomeler. Coil B can be rotated
with respect to coil A.

studs, is indicated in a circuit-dia-
gram in the manner shown in Fig. 6.

The Telephone Receiver

Whilst we are on the subject of
electromagnetism, it will be con-
venient to describe the action of
the telephone receiver. This appli-
ance serves the function of eonvert-
ing energy which is in the form of
fluctuating electric current into
energy in the form of sound-waves
in the air. When you speak into
an ordinary telephone, the sound-
waves produced by the voice im-
pinge upon a small diaphragm and
set it into vibration. These vibra-
tions in the latter device, called a
““ microphone ” (which will be
described in detail later on) have
the effect of setting up variations
in an electric current through the
microphone, the current fluctuating
in accordance with the vibrations
due to the voice. This fluctuating
electric current is conveyed along
the wire to the telephone receiver
at the distant end.

The telephone-receiver consists
essentially of an electromagnet, in
front of which is mounted a small
iron diaphragm. The fluctuating
current received from the line

passes through the coils which are

wound upon the electromagnet, and
the strength of the magnetic field
fluctuates in accordance with the
incoming electric current, Conse-
quently, the attractive force on the
iron ~ diaphragm fluctuates in a
similar manner, and the diaphragm
vibrates accordingly. It will thus
be seen that the vibrations of the
diaphragm of the telephone-receiver
will correspond to the vibrations of
the microphone-diaphragm which
originally received the speech-
sounds, and sound-waves will be
set up in the air which will repro-
duce the original speech-sounds.

Fig. 7 shows the general ar-
rangement of the telephone receiver.

Resistance of Telephones

The resistance of a telephone will
depend upon the number of turns
of wire which are
wound upon the
poles of the magnet,
and upon the dia-
meter of the wire.
The reader will have
heard of ‘‘high-re-
sistance ’’ and ‘‘ low-

resistance ’ tele-

phones, and be-

£ ginners  frequently
=t ask what is the
e difference  beiween

these two types of telephones.
Generally speaking, the resistance
of a ‘low-resistance »’ telephone is
of the order of, say, 1co ohms, and
the resistance of a *‘ high-resist-

Fig. 4.—A variometer as used in
practice.

ance ”’ telephone may be of the
order of 2,000 to 4,000 ohms. A
low-resistance telephone has a com-
paratively small number of turns of

fairly thick wire
wound upon the
magnet, whilst a

high-resistance tele-
phone has a large
number of turns of
extremely fine wire

wound upon the
magnet. ~
It has already (A)

been explained that
the strength of the

magnetic feld
created depends,
amongst other things, upon the
strength of the current in the

coils and upon the number of
turns of wire. The sensitive-
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ness of ~the telephoné receiver
will, therefore, be greater the
greater the number of ampere-turns.
But in ovder to increase the num-
ber of turns it is necessary  to
employ finer wire, so as to accom-
modate the windings within the
space available. The use of finer
wire means an. increase in the
ohmic resistance, and so, for a
given E.M.F., the current will be
reduced. It thus becomes a ques:
tion whether, in any particular
case, it is more advantageous to
have a large number of turns of
fine wire, or a smaller number of
turns of thicker wire.

It is of importance for the reader
to understand why high resistance-
telephones are employed in certain
cases; I am frequently asked what
is the advantage of high-resistance.
The way in which high-resistance
telephones are spoken of is apt to
give the beginner the impression
that there is some advantage in the
high-resistance as such. This, of
course, is not the case. The resist-
ance is a necessary evil, but it is
none the less an evil, and it is only
because high-resistance telephones
give greater sensitivitv, in certain
cases, than low-resistance - tele.
phones that they are employed.
Perhaps the misunderstanding would
not arise if the telephones. were
described in another way. If in-
stead of saying a ‘‘high-resist-
ance’’ telephone we said ‘‘a tele:
phone having a large number of
turns of wire’’ the matter would,
no doubt, be clearer.

An example will be useful to
illustrate this point. Suppose we
have a simple wireless circuit which
includes a crystal detector in series
with a pair of head-telephones. The
resistance of the crystal detector
may be anything between 10,000

(B) (c)

Fig. 5a. — Diagrammatic representation of (A)
inductance coil ; (B) air-core transformer; (C) iron-

core fransformer.

and 50,000 ohms; let us suppose,
for the sake of example, it is 40,000
ohms. Let the resistance of the
telephones be 4,000 ohms and the

B i7
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total number of turns of wire be
1,000. Then the combined resist-
ance of the telephones and crystal
will be 44,000 ohms as against
40,000 ohms before the telephones
were introduced. The telephones
have the effect of reducing the cur-
rent in the proportion of 40 to 44.
or about 10 per cent. Now let us
suppose that we substitute a pair
of low-resistance telephones, say,
100 ohms resistance having only 25
turns of wire. The current will be
reduced in the proportion of 40,000
to 40,100, or by an amount which
is inappreciable. Thus the current
through the high-resistance tele-
phones is about nine-tenths of the
current through the low-resistance
telephones. The sensitiveness de-
pends upon the ampere-turns; in
the case of the low-resistance tele-
phones the ampere-turns will be 23
multiplied by the original current,
whereas in the case of the high-
resistance telephones the ampere-
turns will be 1,000 multiplied by
nine-tenths of the current, or goo
multiplied by the original current.
Thus the ratio of the ampere-
turns with the high-resistance
telephones to the ampere-turns
with- the low-resistance telephones
will be, in this case, goo to 25 or
36 to 1.

Of course, there are many other
factors to be taken into considera-
tion, such as the inductance of the
telephones and so on, but,
broadly speaking, we see that in a
high-resistance circuit it is an ad-
vantage to use a telephone having
a large number of turns, even
though it has a high resistance,
because the high resistance makes
very little difference to the already
high resistance of the circuit,
whereas the large number of turns
obtained makes a considerable dif-
ference to the sensitiveness of the
telephone as a receiver. On the
other hand, in a low-resistance cir-
cuit, the reduction of current by
the high-resistance telephones
might be out of all proportion to
the gain in turns of wire. Thus
we arrive at the general principle
that high-resistance telephones are
generally used in high-resistance

circuits and low-resistance tele-
phones in low-resistance circuits.

Radio- and Audio-Frequency.

When we were discussing the
design and action of air-core and

Fig. 5b.—Diagrammatic representa-
tion of variometer as used in wire-
less circuit diagrams.

iron-core transformers; we saw that
the inductance of a transformer was
enormously increased by the intro-
duction of iron into the coil. | In

Fig. 6.—Diagrammatic representation
of variable inductance as used iIn
wireless circuil diagrams.

wireless we deal with oscillatory
currents which may be- divided into
two main classes, viz.," ‘‘high-
and " low-

frequency '’ currents,
frequency ’

currents.
[/Dlﬂ/lh regm

‘Mayn'ct
Fig. 7.—Illustrating construction of
telephone receiver.

The reader will find, later on,
that we may use iron-core trans-
formers with low-frequency cur-
rents, but when we come to deal
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with oscillatory currents with the
very high frequencies employéd in
wireless, we must employ- air-core
transformers.

A simple illustration will help us
to understand, in a general way,
why an iron-core transformer of
large inductance is unable to re-
spond efficiently to high-frequency
currents. If we take the illus-
tration of a boat floating upon
water, we see that if we push the
boat forward, then pull it back,
and so on, applying one push and
one pull every second, the boat wiil
move appreciably in accordance
with the forces applied to it. If,
however, we increase the frequency
of the forces and apply them with
a rapldity of, say, ten per second,
the boat will hardly have com-
menced to move forward before the
force is reversed and it commences
to move backwards and so on, with
the result that the amplitude of the
t> and fro motion of the boat will
be much smaller.

If now we apply the forces
having a frequency of ten per
second to a very light boat, or
to a small floating piece of wood,
whose mass (and inertia) are con-
siderably less than those of the ori-
Zinal boat, we will be able to de-
velop a considerably larger ampli-
tude of to and frc motion, even at
the rapidity of ten oscillations per
second. The inertia of the boat or
wood corresponds, in a general
way, to the inductance of the trans-
former, and this simple illustration,
no doubt, will show why a trans-
former or coil having a large in-
ductance is unsuitable for use with
high-frequency currents.

In a wireless receiving appara-
tus, the incoming electrical oscil-
lations from the aerial system
are of very high frequency and
the inductances and transformers
emploved are of the air-core
type. After the currents have
passed through the detector, how-
ever, the variations are of a
much - lower frequency, known as
‘“ audio-frequency,”’’ and the induc-
tances and transformers employed
in this part of the apparatus may
be of the iron-core type.

THE BROADCASTING COMMITTEE.

Mr. A. A. Campbeil Swinton, F.R.S., Pas! President of the Radio Society of Greal Britain, is to appear as wilness
before the Post Office Commillee on June 7th, represenling the Radio Socicty of Greal Britain and Affiliated Socielies. :

Mr. Campbell Swinton’s long association with the Radio Society and his whole-hearted work on behalf of the amateur
experimenters of this couniry ensure that any statement put forward will carry due weight.
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HE chief advantage of this
amplifier lies in the fact that
whilst very sharp tuning is

possible over the broadcasting band
of wavelengths, i.e., from 350 to
450 metres, by means of the wave
selector switch, it is possible to at
once change to resistance-
capacity coupling so that
amplification may be
effected upon all waves
from 1,500 to 30,000
metres.

At the same time, the
design is such that no
alteration is necessary to
attach this instrument to
any existing valve receiver
in  which the detector
valve is not preceded by
high-frequency stages. A
glance at the photograph,
Fig. 1, will reveal the
main features of this
device, whilst Fig., 2
shows the internal ar-
rangement. The same
constructional details hold
good to a certain extent
for the construction of
this instrument as’ for
the single-valve receiver
described in Wireless
Weekly, No. 8, the same
type of open panel design
being adopted.

Fig. 3, which shows
the wiring of the com-
ponents as actually car-
ried out on the panel,
will at the same time
indicate the disposition of the
coil, condenser, resistance, and
filament rheostat. The ebonite
panel on which the various parts
are mounted measures 8in. by 63}in.
by iin. thick, and should be drilled
in accordance with- Fig. 3. The
actual placing of the components is
not a matter of great importance,
so that working drawings for the
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The following is a description of an amplifier suilable for adding
single-valve

receiver described in last
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exact position of the holes in the
panel have not been given.

List of Materials
Before commencing the construc-
tion of the amplifier, it will be as
well to lay in all the necessary

TN
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Fig.’l..—The-e;terior f t anel.

material to complete it. The fol-
lowing parts will, therefore, be re-
quired.

One ebonite panel, dimensioned
as in Fig. 3.

One ebonite tube, 3iin. by 4iin.

One variable condenser, 0.0003
rE.

One
ohms.

anode resistance, 80,000
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THE CONSTRUCTION OF A HIGH-
FREQUENCY AMPLIFIER

By ALAN L. M. DOUGLAS (Staff Editor).

issue,
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One filament rheostat.

One valve holder (and window).

Seven terminals.

One switch arm.

Six contact studs.

And the necessary screws, nuts,
etc., for the actual attachment of
the component parts.

1 Fig. 4, whieh is an
elevation of the instru-
ment, will make clear

that all that is necessary
to make a thoroughly
workmanlike job of the
amplifier is the usual
small selection of tools
which every experimenter
possesses.  For instance,
as in the single valve
receiver previously
described, only three sizes
of drills are necessary.
namely,

1 6 B.A, clearing.

1 }in. Whitworth.

1 9/16th Whitworth.

The only other tools
necessary are a pair of
pliers and screwdriver,

The Anode Coil

The amplifier works
on the tuned anode prin-
ciple, that is, a coil,
having  the  necessary
number of turns of heavy
gauge wire, is shunted
by a variable condenser
of low capacity, so that
the frequency of the com-
bined inductance-capacity
circuit may be adjusted to that of
the incoming oscillatory currents.
When the inductance-capacity cir-
cuit satisfies these conditions, its
resistance to high-frequency cur-
rents is practically infinity, and
therefore maximum amplification is
secured. It is important in con-
structing a high-frequency amnolifier
for short wavelengths that the
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resistance of the wire with which
the coil is wound be as low as
possible. By way of an example,
the resistance of 100 feet of No. 14

18 16 17

12 .13 19

Fig. 2.—Interior view showing the actual connections.

s.w.g. copper wire to currents of a
frequency of 1,500,c00 (which
implies a wavelength of 200 metres)
is about 100 ohms. On the other
hand, if fine double cotton covered
wire is used, and the turns placed
close together on the coil, the
capacity existing between the turns
of wire themselves may have a
damping effect upon the circuit. It
is therefore generally necessary to
attempt to strike a happy medium,
as it were, and in this case the
amplifier coil should be wound
with 22 gauge double cotton
covered wire.

The former, which is 33in. in
diameter and 43in. long, should be
wound with 100 turns of this
wire, tappings being taken at every
20 turns. This, in conjunction
with the variable condenser of
0.0003 uF, will comfortably cover
the specified range and at the same
time allow of sufficiently sharp
tuning to almost entirely eliminate
unwanted stations.

Fig. 6 will show how a small
strip of ebonite, drilled with a num-
ber of holes, is attached to the end

of the amplifier coil so as to form
a secure anchorage for the
tappings. This may consist of a
strip of lin. ebonite, 1in. wide, and
of such a length
that it may be
screwed to the
end of the coil.
The actual fitting
of the former to
the back of the
panel is effected
by means of two
6 B.A. counter-
sunk head screws,
these being suffi-
cient to hold it

rigidly in posi-
tion. This com-
pletes the con-

struction of the
amplifier coil,
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of the condenser is approached. It
will thus be easily seen that not
only is easier tuning possible, but
signal strength is also considerably
improved +when it- is possible to
accurately regulate the capacity of
the condenser. - A further advan-
tage of this device is that the in-
strument is totally enclosed in a
brass case which acts as an earth
screen.

If the reader wishes to malke up
his own condenser so that the
ordinary vanes and components
obtainable from any dealer in wire-
less accessuries may be used, full
constructional details were given in
Modern Wireless, No. 2. to which
he should refer. It might be said
that a condenser of the ordinary
type with a similar capacity would
have about 15 vanes, 8 fixed and 7

— . ]

The Tuning
Condenser
This may be

clearly seen

from Figs. 2

and 4, and
consists of a
** Polar™ patent
mica dielectric
continuous ly-
variable panel
mounting  in-
strument, This
condenser was
selected on
account of the
fact that the
frequency
change for

any one degree i

movement of P e

the scale on
this condenser
is approxi-
mately equal at all points. This is
in direct contrast to the usual mov-
ing vane type of condenser, in which
the tuning is very sharp when the
moving vanes enter the fixed vanes,
and very flat when the full capacity
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Fig. 3—Wiring at back of panel.

moving. The mounting of this
particular type of condenser, as will
be seen from Fig. 4, is remarkably
simple; the method by which it is
connected in circuit will be seen
from Fig. 3.

k3¢



June 6, 1923

round-off the
l corners of the
various leads

i of which the
I contact blade
’ . is  composed,
possibly due to

I” =l the fact that
=3 there are thou-

i sands - of per-
sons who build
quite complex

415" receivers but
: — do not even
: : | possess a file.
\ \ Particular care
| = -1 L7, }/ should be
| =2\ - taken when
! \ ‘_,’/// fitting 'the
\¥7¥{j spindle " of the
Fig. 4.—An elevation of the complete amplifier. ithhpm?;F ;g

’

The Filament Rheostat

The correct filament temperature
of valves amplifying at radio-fre-
quency is generaily critical, and
therefore some type of filament
resistance  whicli  gives

fine' control is advisable.

The special pattern used

in this instrument, which

can be obtained from
advertisers  in - this

that the neces-
sary tension does not decrease
owing to imperfect tightening of
the nuts on the spindle, " and
the experimenter should remem-
ber that a small strip of copper

—
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back of the studs should be bared
and carried out by the nut and
washer provided with the studs
when they are purchased. 1f the
wire is clean and a sufficiently
large area of it is exposed to the
washer, a better joint mayv result
than would be the case if solder
were used.

Suitable stops for arresting the
movenment .of the switch arm may
be tapped into the panel if desired,
and in this connection it should be
noted that valve pins make excel-
lent stops at a very low cost.
These usually have a 4B.A. thread.

The Valve Holder

As it was originally tniended that
this amplifier should be fitted in a
wooden case, the valve holder is
attached to the underside of the
panel and an Elwell valve window
is ‘inserted so that the operator can
see the filament burning. -The
method of attachment will be ciear
from an “examination of Fig. <,
which shows how the
valve-holder legs are cut
off short and slightly re-
cessed into the underside
of the panel. No further
explanation of the. fitting

journal, possesses not
only the advantage of
exceedingly fine adjust-
ment, but has also a
switch fitted to one end
of it so that by pulling
out the knob the current may
be cut off. It is also so
designed that there is continuous
contact with the wire, and there-
fore no scraping noises, due to
intermittency of contact, will be
observed in the telephones. Atten-
tion is directed to the method of
connecting the rheostat in the nega-
tive battery lead, so that the grid
of the high-frequency valve has a
definite negative potential with
regard to the filament. It will be
appreciated that the adjustment of
the rheostat can therefore be made
to control the grid potential to a
considerable extent.

The Switch Arm

A common fault of the cheaper
patterns of switch arms now on the
market is that very erratic contact
is made with the studs upon which
they bear. An inspection of a large
number of ‘‘home-made >’ wireless
sets reveals the fact that compara-
tively few take -the trouble to

Fig. §—The switch arm.

foil, if placed underneath the
spring washer on the spindle,
will ensure . satisfactory = contact
being made with the switch arm.
It is also a
common fault to
buy contact
studs of wunre-
liable and in-
different  manu-
facture. These
are generally
uneven and
make very bad

.

of this device™ is neces-
sary, but it should be
pointed out that it is an
advantage fo use some
pattern of valve having a
low internal self-capacity,
such as the V.24. The Cossor
Valve Company have now on
the market an improved pat-

tern of valve suitable for this
T] Areocle
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contact with the
switch arm, and,
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owing to the
very short wave-
lengths on which
broadcasting is
carried out, and
therefore the
abnormally high {requencies which
are being dealt with, any small
resistance in the amplifier circuit
causes an enormous falling off of
efficiency. ‘The connections to the
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Fig. 6.—Showing how the lappings are made secure.

work, which the author has
personally found to give excellent
results, but almost any good valve
will function satisfactorily if the
(Continued on page 536.)
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NEW wireless station is
being erected at DPendleton
by members of the Manchester
Wireless Society. The new station
is to emplov a power ot 1,000 watts,
and its Call Sign-will be 5MS. It
is being built for-the next series
of transatlantic tests, and will work
in conjunction ...with &ML, the
Society’s station at . Baguley, in
Cheshire, which did such good ser-
vice in the last test.
* * *

In the absence .of the much
desired relay .. station, Sheffield
amateurs are very appxecnatxve of
the local experimental transmis-
sions each Monday.evening between
8 and 8.30 on a wavelength of 200
metres.  Interest in wireless in
Sheffield = is, increasing rapidly.
The Sheffield Wireless Society has
now a membership of neally 200,
and several other clubs are being
formed throughout the city.

% * *

The Russian | authorities have
decided to erect a ireless station
on the island of Nova Zembla, to
communicate with Archangel and
other stations in North Russia and
Siberia.  The station will also
serve in a scientific direction, and,
in addition to the wireless experts
and meteorologists, the personnel
will include a geologist and a
zoologist.

* L % *

A most striking example of  the
efficiency of a personal. broadcast
appeal is afforded by the remark-
able response to the recent appeal
of L.ord Knutsford on behalf of the
L.ondon Hospital. Letters contain-
ing amounts varying from 2s. 6d.
to £1oo have been received from
all over the country, even from
places as far distant as Stirling and
Torquay. Up to the time of going
to press the total sum received is
44,190, but, as collections are pro-
ceeding in many city offices, this
figure is likely to be considerably
increased. This response indicates

S22

the great extent, and incidentally

the character, of 2LO’s Sunday

evening audience.
* * *

It is announced that the Cana-
dian Government are to proceed
with the erection of a wireless
station on St. Paul’s Island, at the
entrance to the Gulf of St. Laur-
ence, 25 miles from Cape North,
with which it is connected by
cable.

* * %

The Committee, under the Chair-
manship of Major-General Sir
Fredericlkk Sykes, which was ap-
pointed by Sir William Joynson-
Hicks, ex-Postmaster-General, to
consider the agreement between the
Post Office and the British Broad-
casting Co., and the future of
broadcasting, is now meeting three
times a week. Judging by the
large amount of evidence which has
to be considered, it will . be some
time before a final decision is
arrived at. We have already sug-

- gested-that an interim report should

be issued. N
* * L
Lord Riddell, the Chairman of
the Newspaper Proprietors’ Asso-
ciation, gave evidence before the
Committee on the broadcasting of
news and its effect on the Press,
Further evidence on this aspect of
the question is to be given by repre-
sentatives of the Newspaper Society
and the prmcnpal news agencxes

We gather that a movement is
on foot with a view to securing a
re-radiating or relay station for
Hull and district. It is suggested
that at present listening-in in the
Hull district is proving too expen-
sive to become general,

* * *

The Times correspondent reports
that the first wireless telephone
connection between Copenhagen
and the Island of Bornholm in the
Baltic Sea has just been opened.
King Christian was the first person
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to use the instrument, by means of
which he talked with the Senior

Magistrate of Bornholm.
* * *

We learn that the Cardiff Wire-
less Exhibition proved so success-
ful that it was decided to extend
it over anéther week. ~The special
competition for home-made sets
has been an interesting feature of
the Exhibition.

We understand that the Women’s
Radio Circle held an inaugural
dinner on Monday, May 28th, at
the Lyceum Club, . Piccadilly.
Amongst the guests of the evening
were Sir Henry Jackson, Lady
Jackson, Sir Oliver Lodge, and
Senatore Marconi.

* * *

According to the Irish Timnes, a
very successful public demonstra-
tion of broadcast reception was one
of the main attractions at the féte
in aid of the Coombe Hospital,
recently “heldr.in - St. James s Park,
Dublin. .So -successful iwas the ex-
periment that reception.was main-
tained for:nearly fourhoirrs, songs,
piano: solos; " etc., being clearly re-
ceived ‘from~Manchester; Birming-
ham;* and Newcastle.

* * %

We - recently stated that the
French already have -theii' ‘“ broad-
casting controversy * ‘very similar
to our own. '~ They have now a
further problem in connection with
the use of broadcasting as a means
of propaganda. This arises out of
a political attack on M, Clemen-
ceau, broadcast by General Mangin.

%+ * *

Just as we go to press we learn
that the construction of a further

broadcasting station, the eighth
station operated by the British
Broadcasting Co., is to be pro-

ceeded with at once at Aberdeen.
This is splendid news for the North
Country enthusiasts, who, up to the
present, have required more or less
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expensive apparatus in order to
obtain satisfactory results.
x  x %

The circuit suggested by the
Editor of Modern Wireless (March,
p. 141, Fig. 7) as being the best for
reception of British broadcasting
appears worthy of that recom-
mendation. A Newecastle user of it
regularly tunes in 2LO and the

tion, as notified elsewhere in this
issue.
* * *

The practical utility of direction-
finding methods applied to aerial
navigation was strikingly demon-
strated recently, when an air ex-
press, flving from Manchester to
London, having become lost in the

Wireless Weekly

are experiencing. Surely there

remain a few other things for

which wireless can be blamed?

Next, please!
* * *

According to the . special corre-
spondent of the Daily Telegraph,
the Australian Broadcasting Con-
ference has resulted in a decision to
assist the immediate development
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The aerial and out—building's' of the Manchester Broadcasting Station.

Dutch concerts, receiving at ample

strength without recourse to low-

frequency amplification. He can

also obtain all the other British

stations similarly,
* * *

We learn that most of the broad-
casting stations are endeavouring
to alter the times of their morning
transmission. The Birmingham
station has alreadv made an altera-

fog, called up Croydon aerodrome
and obtained the necessary infor-
mation to enable the pilot to find
the aerodrome and make a safe
landing.

s % *
According to the suggestion of an
amateur meteorological  expert,

wireless is partly to blame for the
bad weather conditions which we
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of wireless throughout the Com-
monwealth, A resolution was
passed aflirming the principle of the
decentralisation of broadcasting
services on an independent- com-
panies basis. = Each broadcasting
station would be allotted a different
wavelength, and licensed receivers
in the area surrounding each
station would use the same wave-
length.
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ANY of the more important
investigations which have
been made in recent years

for the purpose of improving the
efficiency of telephone receivers
have been directed to an examina-
tion of the acoustical characteris-
tics and sensitiveness, both of the
human ear and of the various
diaphragms which - are employed
for reproducing sound. It is found
that the ear is extraordinarily sen-
sitive to changes of density in the
air, and according to ex-
periments by the late Lord
Rayleigh, variations in
atmospheric density of the
order of one-millionth of
an atmosphere, even when
superimposed upon the
ordinary atmospheric pres-
sure, are detectable by the
ear. Many experiments
have been made at various
times to ascertain the
minimum amplitude of
vibration in the air which
can be heard by a normal
ear, and according to the
experiments of Rayleigh
and others, this quantity
is between 10-°* cm. and
10-'* cm. In any case,
although there are con-
siderable differences in the
results obtained by various
observers, it is evident
that the ear is extremely
sensitive to atmospheric vibrations
whose amplitude. and density-
change are exceedingly small.
The telephone receiver is in prin-
ciple a device for transforming
electrical energy into sound energy,
and by means of careful experi-
ments, made principally in America,
it has been found that the over-
all efficiency of the device is ex-
tremely low, usually of the order
of about 1 per cent. That is to
say, the energy represented by the
sound waves emitted from the tele-
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PROBLEMS IN TELEPHONY

The following short account is based upon the Kelvin lecture, delivcred on May 10th, before the
Institution of Elecirical Engineers, by Prof. J. A. Fleming, M.A., D.Sc., F.R.S. (the famous invenfor

of the thermionic valve).
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phone receiver is only of the order
of 1 per cent. of the energy repre-
sented by the alternating current
supplied to the telephone receiver.

Again, the efficiency of the tele-
phone receiver as a reproducer of
sounds depends, not only upon the
loudness of the reproduction, but
even more upon the faithfulness of
the articulation. An_ enormous

amount of experimental work has
been carried out in this direction
largely by the

Western Electric

Dr. J. A. Fleming, M.A., D.Sc.,
F.R.S., the inventor of the thermionic
valve.

Company in their various research
laboratories in America. Phoneti-
cians in America have divided the
syllable sounds of the English
language into five main classes,
the details of which need not be
entered into here.  In examining
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various diaphragms and types of
telephone instruments, about five
thousand different sounds are re-
peated through the instrument on
various occasions and eventuallv
comparison is made between the
dictation and the reception. It will
be seen that the complete examina
tion of diaphragms, for their suit-
ability for use in telephone re-
ceivers, is an exceedingly laborious
and lengthy task.

The natural frequency of a dia-
phragm which is intended
to be used in connection
with speech sounds is
usually  selected to be
round about 8oo or goo vi-
brations per second. It
has been found that if a
low-frequency  diaphragm
is employed there is, under
certain circumstances, a
gain in energy efticiency
but a loss in articulation,
whilst if a high-frequency
diaphragm is employed
there is a loss in energy
efficiency and a gain in ar-
ticulation. It appears that
the faithfulness of the re-
production is dependent,
to a large extent, upon the
presence of upper har-
monics, particularly sibil-
ant sounds such as *“s”

and “z " and also sounds
such as *“th' and “f”
and 3 v "

The sound energy produced by
the human voice was next discussed
by the lecturer, who pointed out
that although the process of con-
tinued speaking or lecturing was
exhausting, it was not because
the amount of energy produced
in the form of sound-waves
was large, but because the effi-
ciency of the human being, con-
sidered as a speech producing
machine, was extremely low. It is
computed that even in the case of
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very loud speaking, the energy put
forth in the form of sound-waves
is only about 1-25th of a foot-pound
per hour.

Considering -~ the  complicated
formation of the human larynx
and other voice organs, it is verv
surprising that a simple and- sym-
metrical object such as a dia-
phragm, by its vibrations, should
be able to give a very fair repro-
duction of the sounds produced by
the voice. Prof. Fleming dwelt at
some length wupon the various
modes of vibration of different
kinds of diaphragms. The mathe-
matical problems involved in the
investigations of the vibrations of
diaphragms are extremely compli-
cated and many of the equations
obtained have not yet been worked
out. But the lecturer gave a very
simple formula for the determina-

message, which is independent of
any messages in the original lines,
by means of what is now known
as a ‘‘phantom circuit.”” By
special circuit arrangements, these
phantoms can be multiplied, and
the lecturer referred to a case in
America where in a system of five
lines no less than eighty-five dif-
ferent messages can be transmitted
simultaneously without interference
and with entire privacy.

Coming to the question of atten-
uation along telephone lines, Prof.
Fleming referred to the many in-
genious telephone repeaters which
had been introduced at varlous
times during the past twenty or
thirty years; amongst them he par-
ticularly mentioned the microphone
repeater of S. G. Brown. In the
absence of telephone repeaters, the
capital © expenditure upon copper

Wireless Weelly

current.  Prof. Fleming indicated
the manner in which the introduc-
tion of the thermionic relay has re-
volutionised line - telephony, and
mentioned that had such a rvelay
been available when some of the
main long-distance lines in this
country were laid down by the Post
Office, an enormous saving in capi-
tal expenditure might have been
effected. The use of high-power
transmitting valves was discussed
in detail, and pictures were shown
of the valve panels at the Carnar-
von trans-Atlantic station and other
transmitting stations. The lec-
turer had much to say in praise of
the immense organisation of indus-
trial research in America, and
showed many slides of the research
department buildings of the West-
ern Electric Company, the General
Electric = Company, and other

tion of the frequency of a circular
diaphragm of known radius, thick-
ness, and material.

The important subject of tele-
phone line-transmission was next
considered, and a very full account
was given of the many difficulties
due to distortion, attenuation, etc,
which are met with in long aerial
land lines or underground or sub-
marine cables. It is impossible
here to recount the various exceed-
ingly ingenious methods of employ-
ing capacities and inductances in
various ways for the reduction of
distortion. All long-distance lines
are now provided with ‘ loading
coils’ at distances of about everv
ten miles, the theory of such load-
ing having been very fully and
beautifully worked out by Olfiver
Heaviside.

It is -possible by partial use of
two telephone lines to send a third

16

wire is enormously greater than it
need otherwise be. The lecturer
then turned to his own famous in-
vention of the thermionic valve and
showed how, owing to the ‘infini-
tesimal inertia of the moving parts
(the electron stream), the lag of the
instrument is entirely negligible.
He explained in great detail the
method of obtaining the charac-
teristic curves of a valve and ex-
hibited a model of the mathemati-
cal surface representing the plotting
of the three characteristics of a
valve, this surface having been
worked out by two of Prof. Flem-
ing’s students. The amplified cur-
rent emitted by a perfect valve is
an exact reproduction of the input
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American electrical concerns. " One
of the research buildings of  the
Western Electric Company algne
was stated to have cost no less
than (1,200,000 and to accomme-
date a staff of 1,500 fully trained
engineers having no connection
with the commercial operations of
the company, and being solely con-
cerned with the work of technical
development. Prof. Fleming de-
plored the fact that in this coun-

.try, with one or two exceptions, no

such examples of collective and in-
tensive industral research work
were to be found. He pointed out
that Great Britain had never been
lacking in furnishing individual
examples of genius and originality,
but, unfortunately, in too many
cases, little or no encouragement
was given to the investigator at
the time, and the practical fruits
of his labours came to us years
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afterwards from other countries
than our own.

Sir Oliver Lodge, in proposing
the vote of thanks to Prof. Flem-
ing, referred to him as one of the
great pioneers of telephone engi-
neering, and expressed himself
astounded at the vast amount of
labour and ingenuity which had
been expended upon the develop-
ment of various systems of line
telephony throughout the world—
an amount of enterprise of which
the ordinary man had not the re-
motest conception. He added that
Prof. Fleming had stated that the
human being was an inefficient
speech producer, but, in his opinion,
Prof. Fleming was the reverse.

Dr. W. H. Eccles, in seconding
the vote of thanks, described his
visit to the General Electric Com-
pany’s research laboratories in New
York where he was shown the new
1,000 kw. transmitting valve. He
was asked if he would care to see
the interior, and, on his replying in
the affirmative, spanners were
procured, various nuts and bolts re-
moved, and eventually a rod, re-
sembling a poker, was withdrawn
and thrown upon the floor.
*“ What’s that? " asked Dr. Eccles.
“Oh! that’s the fitament,” was
the reply. The * poker,” in fact,
was a rod of thoriated tungsten
which was produced in the General
Electric Company’s works at a cost
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of about five dollars. Dr. Eccles
remarked upon the extreme effi-
ciency of a works’ organisation
which could produce such an article
at such a cost.

This lecture of Prof. Fleming
was a most important résumé of
information upon the development
of both line-telephony and wireless-
telephony. The lecture was packed
with interesting and valuable in-
formation, and all serious wireless
experimenters should take the op-
portunity of consulting the official
reprint when it is published.

Amongst the exhibits were the
original  two-electrode  Fleming
valves produced by Prof. Fleming

in 1903.
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A FRENCH EXPERIMENTAL STATION.

The above is a photograph of the experimental station 8 AB of French nationalily.
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compactness are worthy of note.
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Its neat arrangement and
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self-oscillation,
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ESPITE considerable opposi-
tion, which perhaps is more
or less to be expected from

such a conservative people as ours,
broadcasting has made considerable
progress.

Consider the great opposition
offered to the introduction of rail-
ways and, more recently, the motor
car, to which broadcasting, as a
new and novel public service, is
practically a parallel case.

The Experience of Others

In last week’s issue of WWireless
Weekly appeared a very interésting
article, by ‘an American
authority on bioadcasting. V/‘,_
From the article in ques-
tion it appears that prac-
tically all of the political
and financial problems
involved have worked out
to a fairly satisfactory
solution, - which = justifies
to some extent the  belief
that  similar  problems
now engaging the earn-
est attention of the parties

By E. REDPATH, Assistant Editor.

The following article deals with the principal cause of local interference, namely,
and offers several practical

less statute book '’ governing ex-
perimental worlk.
The Present Regulations

The third paragraph of the
** Conditions "* printed upon the
back of a Broadcast Licence states :
*“ The station shall not be used in
such a manner as to cause inter-
ference with the working of other
stations. In particular, valves
must not be so connected as to be
capable of causing the aerial to os-
cillate.”

Now, to the owner of a Broadcast
Licence, who, it must be remem-
bered, ‘is not supposed to possess

suggestions  for
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LOCAL INTERFERENCE

its prevention.
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It is extremely likely, therefore,
that much of the present interfer-
ence is caused by owners of
*“ B.B.C."” valve receiving sets.

Nowadays even the mere begin-
ner is to some extent an experi-
menter. He experiments with
various types and sizes of aerials,
with alternative earth connections,
such as a counterpoise, or, with a
view to obtaining improved results,
he uses a small fixed or variable
condenser in the aerial or earth
lead, quite extraneous to his receiv-
ing set, or reverses his L.T. batterv
connections.

suitablé *“combination of

T

concerned: in this country
will very soon be amicably
settled.

In America at present
the principal difficulty is
not due to the broadcast
transmitting  stations, although
there are 700 such licensed stations,
and they operate on two wave-
tengths only, namely, 360 and 400
metres, but to the interference ex-
perienced by - listeners-in due to
radiation from other adjacent re-
ceiving stations,

As far as the political and finan-
cial problems are concerned, there
is little, if any, action which can
be taken by listenefs-in, but ‘the
last-named problem, that of local
interference, can be satisfactorily
solved by listeners-in and experi-
menters themselves, and probably
without adding any further regula-
tions to the already crowded ‘¢ wire-

Fig. 1.—Typiecal Aregenerative circuil with reaclion applied

direct to the aerial circuil.

any theoretical or practical know-
ledge of wireless, the foregomg
paragraph does not give much in-
formation. It does not explain
what is meant by *‘ causing the
aerial to oscillate,”” nor does it ex-
plain how to test for the presence
of ¢ self-oscillation.’

Although the original receiving
set has to be submitted by the
makers to the Post Office engineers
and. actually tested by them upon
two aerials, one 3oft. long and the
other 100ft. long, before similar
sets marked *‘“ B.B.C.”” can be
offered for sale, it is well known
that some approved valve receiving
sets will readily * oscillate.”
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these ‘‘experiments,” an
otherwise perfectly  safe
‘B:B.C. set may oscillate,
and, apart from noticing
an increased- strength of
received signdls, and the
fact that the speech,
music, etc., is not as clear
as before, the owner of
the set is unconcerned.
Unless he varies the
tuning adjustment of his
set, and hears the loud
note of the carrier wave,
he is unaware of what is
happening, also that he is
probably causing a nasty
persnstent growl to be emitted by
the telephones or loud-speakers con-
nected to other receiving sets Wwithin
a radius of possibly several miles.

With any one, or with a
Jj
-
Vo
de

Simple Safeguards .

It is not to be thought for one
moment - that the use of valve re-
ceiving sets, B.B.C. or any other,
by a beginner, is discouraged. A
man does not condemn safety razors
becausc at one careless handling he
cuts himself. Nevertheless, he pro-
fits by the experience, and takes
greater care in future.

The first thing which a beginner
who is using a valve receiving set
should understand is that, if his set
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“ oscillates,”” it is acting as a
miniature transmitter, and continu-
ous waves are being radiated from
his aerial. Although such waves
are themselves inaudible in an or-

with the moistened finger tip. If
the set is oscillating, a distinctive
“ cluck ** will -be heard, quite dif-
ferent from the slight click pro-
duced when only the incoming car-
rier wave is pre-
sent in the aerial.

The Necessary

Action
s Shoyld any lis-
- tener-in suspect
S for a moment

HT  that his receiving
set is oscillating,

= £

Fig. 2—A single valve inductively coupled regenerative
circuit with reaction applied to the secondary coil.

dinary crystal or valve receiving
set, when they are received together
with the carrier wave from a broad-
casting station, any slight difference
in frequency between the two waves
produces an audible ¢ beat-note.”

If the difference in frequency be-
tween the wave radiated from the
oscillating receiver and that from
the broadcasting station is small,
the beat-note will be very low-
pitched ; and, as the tuning adjust-
ments of the oscillating receiver are
varied on either side of the exact
resonance point for the carrier
wave, the beat-notes produced in
adjacent receiving sets vary from
a low to a very high note.

Similarly, in the oscillating re-
ceiver itself, the locally generated
oscillations cause a beat-note with
the incoming carrier wave. This
note also varies as the tuning ad-
justments are altered, which in it-
self is a proof that the set is os-
cillating.

In other words, when listening-in
on a valve receiving set, a varying
beat-note heard in the telephones
when the tuning adjustments are
not altered in any way is most pro
bably due to some other self-osci]
lating receiver. A steady note, the
pitch of which is not altered by
varying the tuning adjustments, is
also due to another set, but a vary-
ing note which coincides, as it were,
with movements of the tuning con-
‘denser, variometer, etc., is cer-
tainly due to the set itself.

A further simple test for self-os-
cillation consists in touching the
aerial terminal of the receiving set

B28&

= he should take

= immediate steps

T to stop it. The
: importance of

this cannot pos-
sibly be over-esti-
mated, as two or
three such re-
ceiving sets in
operation may
effectively prevent reception by
dozens of other listeners-in. The
writer recently experienced an
example of one persistent ‘“oscilla-
tor '’ ruining the reception of at
least twenty other receiving stations
for over an hour.

At present the great tendency is
for everyone to think (and often
to say) ** it cannot possibly be my
set.”” How much preferable it
would be if everyone tested fre-
quently as mentioned above, and, if
at all doubtful, enlisted the advice
of his nearest wireless neighbour,
who, for his
own sake, will
usually be only
too pleased to
help either by
listening for and
reporting the sus-
pected interfer-
ence or, if experi-
enced enough, by
inspecting and
testing the set in
question.

Experimental
Circuits
The experi-
enced experimen-

ter who is trving %E

new circuit ar-
rangements may

naturally ~ make

use of the

broadcast transmissions for the
purpose. In accordance with the

fourth - paragraph of the Conditions
attaching to his Experimental Li-
cence, ‘' between the hours of
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§ p-m. and 11 p.m. on weekdays
and all day Sunday, any oscil-
lating valve or valve circuit em-
ploying magnetic or electrostatic re-
action must not be directly coupled
with the aerial or the aerial second-
ary circuit over the range of wave-
lengths between 300 and 500 metres.
The use of separate heterodyne cir-
cuits coupled with the aerial or
aerial secondary circuit over the
range of wavelengths between 300
and 500 metres is similarly re-
stricted.”’

In view of the more liberal aspect
with regard to qualifications, now
taken by the Post Office authorities,
it is probable that-many new experi-
menters are not fully acquainted
with the particular circuits, the use
of which on the broadcasting waves
and during broadcasting hours is
forbidden.

Fig. 1 shows a typical single-
valve regenerative receiving set in
which the regenerative or reaction
effect is obtained by coupling the
reaction coil R (included in the
anode circuit) with the aerial tun-
ing inductance A.T.I. By this ar-
rangement some of the magnified
energy in the anode circuit is fed
back into the aerial circuit, and,
if the coupling between the coils R
and A.T.I. is tightened beyond a
certain well-defined point, continu-
ous oscillations are set up in the
aerial circuit accompanied by a

strong radiation of waves from the
aerial itself.

Fig. 3—A single valve inductively coupled circuit, with
a separate heterodyne circuit.

This form of circuit is perhaps
the most dangerous of all, from the
point of view of ability to cause in-
terference.

Fig. 2

shows an inductively

18
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coupled single valve regenerative re-
ceiving set. The coils P and S are
the primary and secondary respec-
tively of the oscillation transformer
or ‘' coupler,” the regenerative
effects in this case being obtained
by coupling the reaction coil R to
the secondary coil S, as indicated
by the arrow passing through the
two coils.

If the coupling between the coils
R and S is made unduly tight, con-
tinuous oscillations will be set up in
the closed oscillatory circuit S C,
and, due to the inductive coupling
between the coil S and the aerial
coil P, induced oscillations will be
set up in the aerial circuit.

Provided that a very loose coup-
ling exists between the coils P and
S, the radiation
from the aerial is \//f.
not as strong as in
the previously con-
sidered circuit
(Fig. 1), but, as
such radiation is
possible, it is
slearly  forbidden
in the terms of the
licence.

affords a very convenient method
of magnifying weak incoming
signals,

The general principle governing
the authorised use of reaction is
that there shall be, between the
oscillating valve and the aeria] cir-
cuit, or secondary circuit in the
case of an inductively-coupled re-
ceiver, at least one valve which it-
self shall not be capable of oscil-
lating. This, of course, precludes
the possibility of using reaction
with any single valve receiving set.
~--The smallest number of valves
which safely permit the introduc-
tion of reaction is two, and a typi-
cal circuit arrangement is shown
in Fig. 4, from which it will be
seen that the first valve, acting as
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collection is contained in the Radio
Press Handbook, ¢ Practical Wire.
less Valve Circuits.” The particu-
lar point to be noticed, however,
is that, when experimenting with
various combinations of valves and
valve circuits, self-oscillation is al-
ways liable to occur, and it is
highly desirable that every experi-
menter should be constantly on the
look-out for its occurrence, should
be capable of instantly detecting it,
and should always take immediate
steps to stop it and prevent its re-
occurrence, at all events on the
lower wavelengths during broad-
casting hours.

It unfortunately appears ta be
rather a common practice for many
listeners-in, immediately the near-

The lower por-
tion of Fig. 3
shows an induc-
tively --.coupled
single valve receiv-
ing set, in itself

AT

i—

est  broadcasting

station announces
a two or three
minutes interval,

to put their sets
into an oscillating
condition and
search for more
distant stations.
By doing this they
probably defeat the
efforts of other
listeners  similarly
engaged, and are

x
a8

-

themselves an-
noyed by the
chorus of whistles

g

a perfectly safe
arrangement, until

the coupling coil R

of the separate

heterodyne *shown

in the upper por-

tion of the dia- E
gram is electro- =
magnetically

coupled either to the secondary
coil S or the primary coil P,
an arrangement which is capable
of causing oscillations in the aerial
and which therefore is contrary to
the Conditions of the Licence.

In Figs. 1, 2 and 3, the regenera-
tive effect or reaction, as it is more
commonly termed, is obtained by
means of electro-magnetic coupling.
As it is possible to produce similar
results by means of electrostatic
coupling (i.e., by introducing a suit-
able variable condenser between the
anode and grid of the valve), this
arrangement also is prohibited.

Permissible Circuits
Although the use of reaction in
any form by a beginner is depre-
cated, it is fully appreciated that
its use, under proper conditions,

(33

Fig. 4—Circuit permitted by B.B.C. licence in which
reaction is applied fo the secondary winding of the H.F.

transformer.

a high-frequency amplifier, has in
its anode circuit the primary wind-
ing of an air-core transformer,
the secondary winding of which is
connected to the grid circuit of the
second or rectifying valve.  The
reaction coil R, which is in the
anode circuit of the second valve,
is inductively coupled to the
secondary winding of the trans-
former. By this means any self-
oscillation which may occur is prac-
tically confined to the second valve,
although, if a very tight coupling
between the transformer. primary
and secondary is employed, a cer-
tain amount of radiation may,
under certain conditions, be de-
tected,

Further suitable circuit diagrams
have appeared in this journal from
time to time, whilst quite a useful
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and hoots which
effectively prevents
them hearing the
desired station.

If this searching
was carried out by
all parties, with
receiving sets in a
sensitive condition
but not oscillating, everyone would
have a chance, and the resumed
transmission of the nearer broad-
casting station could be tuned in
again by all, without the interfer-
ence which at present often mars
the beginning of each transmission.

It used to be rather a frequent
occurrence for a broadcasting sta-
tion to announce that, according to
reports received, radiation from os-
cillating receiving sets was causing
considerable local interference in
such-and-such a district. This prac-
tice appears to have been discon-
tinued lately, probably because the
various station directors now find
their time fully occupied, and not
that the interference complained of
has entirely disappeared. In the
campaign for the elimination of
local interference, it is thought that
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occasional announcements from the
broadcasting station will help con-
siderablyv.

Further good work can be done
in this direction by the Radio
Societies of the country who should
see to it that, as far as all their
members are concerned, the evils of
self-oscillation are clearly under-
stood, and that in decent wireless
circles at all events such a thing
*“ simply isn’t done.”

The attention of the owners of
receiving sets, not members of a
radio society, can be drawn to this
important question by means of the
local Press, and there is scarcely
any radio society whose secretary
cannot write, or have written, a

THE CONSTRUCTION

‘correct values of filament and

anode voltage are applied.
The Coupling Resistance

In_order to render this amplifier
useful for wavelengths about 1,000
metres, the wave selector switch
automatically disconnects the anode
coil and inserts a non-inductive
resistance of a value of 80,000 ohms
in the anode circuit for long waves.
As extreme constancv of operation
is essential for the quiet working of
this - device, the experimenter
should purchase a resistance of
reliable make rather than attempt
to construct one for himself. If,
however, he cares to go to the
trouble of making such a resistance
properly, full constructional details
appear in Modern Wireless, No.
5, at the end of the article entitled
‘A Useful Amplifier for Wave-
lengths of from 1,500 to 30,000
Metres.”” The particular type of
resistance ~there described will be
found remarkably constant, entirely
free from atmospheric influences,
capable of passing large currents
and practically everlasting.

In connection with the operation
of this instrument little need be
said, except that it is essential
that the gridleak of the rectifier
which it precedes be attached to
the negative filament leg. Several
of these amplifiers might be made
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letter giving a clear statement of
the case, for publication in the local
Press.

The Unscrupulous Self-oscillator.

It will be noted that in the fore-
going article the writer has dealt
only with local interference caused
by the unwitting misuse of valve
receiving sets by their owners,
who, it is confidently believed, are
the chief offenders. When these en-
thusiasts understand that they are
seriously interfering with the en-
joyment of others, and mend their
ways accordingly, we shall no doubt
still have left a few who might be
termed unscrupulous self-oscillators.

(Continued frcm page 547.)

on the ‘‘ unit principle,”’ but one
will generally be found sufficient.
The arm -of the wave selector
switch should be placed upon each
of the studs in turn, and the con-
denser dial varied from zero to the

Fig. 7.—Showing method of mount-
ing the valve-holder.

maximum position until signals are
stronger. If the aerial circuit is
sharply tuned, it will be found that
a very smal! movement of the high-
frequency condenser dial will effect
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These are the people who always
““ search . with their sets oscil-
lating, and who only appear satis-
fied with received telephony when
their oscillating set is tuned to the
‘‘ silent point ”* of the carrier wave,
on which adjustment, however,
they rarely leave the set for more
than about two minutes at a time.
As already stated, the writer con-
siders that experimenters of this

‘tvpe are in a very small minority,

so that, once the unwitting inter-
ference is removed, thev will be so
conspicuous as to be fairly easv of
detection, and it is hoped to make
this matter the subject of a special
article in a future issue of either
this journal or Modern Wireless.

OF A HIGH-FREQUENCY AMPLIFIER

a considerable change in the tun-
ing. This is a desirable feature, as
it'indicates that the amplification is
sharp and therefore is at a maxi-
mum.

When the switch arm is on the
last stud, and the resistance is
therefore in circuit, the condenser
dial should be set at zero. A num-
ber of resistance-coupled amplifiers
form a most efficient method ¢f
strengthening weak signals on the
upper band of wavelengths. The
amplification produced by several
res.stance  stages is generall
greater than that produced by a
corresponding number of trans-
former stages, and not only is the
amplifier easier and cheaper to con-
struct, but it is much more stable
in operation. The only drawback
to this arrangement is that a higher
anode pressure is required, as the
voltage drop across the resistances
is considerable, Against this, how-
ever, is the fact that the total
amount of current flowing through
the resistances is small, and there-
fore the high-tension battery will
last for a very considerable period.

[The construction of a note mag-
nifier suitable for adding to this
instrument or for that maiter to
any existing receiver, whether al-
ready possessing low-frequency am-
plification or not, will be described
m a future issue.—Ep.]
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WIRELESS, OLD AND NEW

By SUSSEX.

A few reminiscences which will be particularly appreciated by old-established
experimenters who have experienced the joys and sorrows of pre-war wireless.

EFORE the war the wireless amateur

occupied a privileged position. He was

the high priest of a mysterious cult and
a repository of all scientific knowledge, or so
it seemed to his neighbours.

Now, however, all is altered. The one-time
‘mysteries are simply explained in dozens of
handbooks and periodicals ; wireless sets can
be bought anywhere and installed by the
veriest tyro. Results are not limited to the
few who can read the Morse code, but anyone
can now enjoy a wireless concert.

Nevertheless, I expect there are many who
sigh for the good old days. Licences were
easy to get then. The size of our aerial was
limited only by the risks we were prepared to
take in perching the flimsiest and tallest of
masts on top of the highest house or trec we
could find. The valve, that Aladdin’s lamp
of wireless, had not made its bow to the
public, and all our receiving was done with
crystals—a portmanteau word covering detec-
tors using many combinations of weird
minerals. Zincite and bornite, tellurium,
galena, and carborundum, each man to his
choice, and his fancy was bound to be the
best.

No longer need the enthusiast apply him-
self with bated breath to the search for that
most sensitive spot on the crystals. No
longer need his family creep about on tip-
toe for fear of distracting his attention from
that infinitely small noise which was all there
was to be heard of the good ship *‘ Nonsuch ”’
making known her wishes to Land’s End
wireless station.

Now the good fairy in the valve provides
our detector, and, however small the noise,

will magnify it until the whole household can
hear it from the trumpet of the loud-speaker.

In those days we depended on our skill in
Morse for getting anything intelligible from
wireless. The stations we heard were rela-
tively few, punctual to the minute and, like
old friends, recognisable by their voices.

There was the Eiffel Tower, gruff and
growling, but none the worse for that, with a
time signal vouched for by all the observatories
in Europe. Poldhu, of the rolling organ pipe
note, the newspaper of the ether, whose hour
and a half’s press message tried the Morse skill
in no mean degree, and if read on Christmas
Eve provided for the next day a summary of
the world’s news. Cleethorpes, whose weather
report was much sought after when the next
day’s outing came to be considered. The high
pitched treble of Nordeich was also a common
sound, sending its weather report in German.
Clifden and Coltano, twin stars of the Marconi
firmament, high up the scale of wavelengths,
completed the list.

Merchant ships returning from the ends of
the world could be heard explaining their
wants to the coast stations, and brought a
breath of the sea to the listener. Then the
anxious scanning of the call sign lists to
establish the identity of him whom we have
just heard, and the hope that this new station
will establish a distance record for us.

When the pleasure of listening palled, the
amateur was not at a loss. His installation,
probably home-made, always needed new
instruments.  Half the pleasure came from
making these himself. He might well have
taken to himself the Royal Air Force motto,
** Per ardua ad Astra.”
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wireless seem also to be the least widely

known and appreciated. We have all
heard thrilling tales of SOS calls at sea, and
probably most of us realise what a powerful
life-saving agency wireless can be on occa-
sions of maritime catastrophe, but how many
who read these lines have any knowledge of
the part which it is already playing in rescue
operations in mines?

In the use of radio communication under-
ground, as, it must be confessed, in several
other branches of wireless science, ‘American
inventiveness and enterprise have led the
way, for portable wireless sets have been a
regular part of the equipment of the rescue
parties of many of the larger mines in the
United States for some time. In this country,
on the other hand, colliery owners are only
just awakening to the possibilities of such
apparatus.

The requirements in a set for underground
use are somewhat peculiar, and, indeed, difi-
cult of fulfilment, so that the design of
apparatus for this purpose is a task to try
the ingenuity of the most skilled wireless
engineer. First and foremost, it must be
safe, that is, it must be quite free from any
risk of the production of sparks, which might
ignite a gaseous atmosphere. It follows from
this that ‘‘ spark '’ sets are practically ruled

SOME of the most useful applications of
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out, and the continuous wave system must be
employed. Portability demands that the set
shall be small and light, and thus it is neces-
sary to use batteries for both high- and low-
tension supply, which again introduces diffi-
culties, because it is also essential that the
set shall give a quite considerable power out-
put, in view of the very adverse conditions
under which it must often work.

To obtain large powers it is usually neces-
sary to make use of a high-tension generator,
and where batteries alone ‘are available,
special transmitting valves capable of working
on the lower plate voltage must be used.

Finally, telephonic rather than telegraphic
communication is to be desired, in order to
reduce the amount of knowledge which must
be possessed by the operator.

The difficulties of underground wireless
work are admittedly very great. Take, for
example, the matter of aerials: how can one
put up an effective aerial in a space perhaps
only 5ft. high, and how can its insulation be
maintained in a locality where water is
trickling and dripping from walls and roof,
and running underfoot in a rushing stream ?

The lack of height cannot be overcome, and
all that can be done is to attach the aerial
wire by means of pegs within a few inches of
the roof, but the insulation difficulty can be
fairly well met by the use of heavily rubber

29
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covered cable, the end furthest from the set
being carefully sealed with an insulating
compound.

Probably the greatest obstacle, however, in
underground working is the extremely
peculiar and variable screening effect of the
strata between the two stations. So long as
the stations are both below ground little
difficulty is experienced, for the waves appear
to find their way through the ramifications of
the mine quite easily, possibly aided by the
fact that both transmitting and receiving sets
are usually earthed to the iron rails of the
““tub” railways which form a complex net-
work in the roads and workings of a large
colliery.

When, on the other hand, communication
is attempted between a set underground and
one at some point on the surface the matter is
very different. Sometimes quite good results
are obtained, and signals are almost as strong
as they would be if both stations were upon
the surface. More commonly it is found that
absorptive strata, such as layers of ironstone
or ‘water-bearing rocks, are interposed be-
tween the stations and communication is ex-
tremely difficult, considerable power being
required to *‘ break through.”

An instance of the screening of under-
ground *‘ transmitters '’ occurs in connection
with the London Tubes. Everyone knows
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that tramcars can be a most serious nuisance
by causing loud cracklings and hissings in
valve receivers near their route, yet similar
interference by Tube trains, which have much
more powerful motors, only occurs in ex-
tremely rare cases. The explanation, of
course, is that the steel lining of the Tubes
shuts off the ‘‘ radiations’’ of the trains in
the same way that layers of conductive rocks
screen the true wireless signals of an under-
ground station.

An interesting fact that was observed
during experiments at an English colliery
was that in such a case of screening quite
good communication could be obtained so
long as the station on the surface remained
in the immediate vicinity of the pit-head :
when it was moved only a few hundred yards
away from the shaft the signals were lost
entirely.

This phenomenon would seem to con-
firm the suggestion that in such cases the
waves travel through the workings and up the
shaft rather than througoh the solid rocks
between.

If this is a (rue explanation it pro-
vides a solution, also, for many puzzling
features of underground wireless, such as the
difficulty experienced when the stations are
separated by only a short distance in the rock,
but a long one in the actual workings.
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HE many stations throughout

the country which have now

come to be called ** experimen-
tal *’ stations not only involve the
general technicalities applicable to
commercial stations, but have also
special problems entirely their own,
differing  with each individual
station.

Whereas a commercial station
offers a more or less fre¢ hand
to the engineer designated to
erect it, yet the experimenter is
forced not only to comply with
the requirements of his licence,
but is also governed very largely
indeed by the accommodation
available for his station.

Still another consideration in
the case of an experimenter’s re-
ceiving station is that though a
commercial receiver is required
to be operated invariably over a
limited number of wavelengths,
the experimenter wants not only
an efficient receiver to tune to
one or two particular stations,
but as a rule desires also to be
able to tune to any wavelength
on which wireless transmission
may be audible.

Closely connected with the efti-
ciency of the station is the quas-
tion of wunderstanding what
one is doing and accuracy in
measurements. In connection
with these two factors, though
many readers will have used a
frame aerial, there are many
who have obtained indifferent
results with this type of aerial.

Simple to look at, easy to con-
struct, these aerials nevertheless
have certain features about them
that must be considered hefore any-
thing like maximum results can be
obtained.

A frame acrial may be likened
unto an ordinary external aerial
with its open end bent back on it-
sclf in the shape of a circle and
connected to the terminal which
originally carried the earth wire.
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FRAME AERIALS

By STANLEY G. RATTEE (Staff Editor).

So much interest lies in the direction of experimenting with frame aerials thai
some brief instruction on the subject should serve fo aid the experimenter.
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In actual practice there is between
the two ends a variable air con-
denser, put there for purposes of
tuning.

When using a frame aerial the
strength of the received signals
may be increased by adding one or
more turns of wire, though it must
be borne in mind that this addition
cannot go on indefinitely, or else

[l
I

Fig. 1.—A typical form of rotary frame
aerial, made by Radio Instruments, Lid.

the number of turns will acquire a
‘“natural wavelength ”” exceeding
the wavelength it is required to
receive.

When such a condition exists the
reception of signals falls off very
considerably ; it must therefore Jbe
remembered when designing frame
aerials that the number of turns of
wire is proportional to the wave-
length it is required to tune, and
tor accurate tuning must give a
“natural wavelength » slightly less
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than the wavelength to be tuned.
When this condition obtains, accu-
rate adjustments can be found by
manipulating the variable air con-
denser across the frame winding.
One of the chief attractions of a
frame aerial is its directional pro-
perties, which may be used to their
full advantage in the elimination of
signals coming from directions
other than the one wherein lies
the desired transmitting station.
Also, compared with the ordi-
nary external aerial, this direc-
tional property affords purer re-
ception when the experimental
station suffers from local inter-
ference emanating from the
proximity of an electric train or
tramway system.

The ability of a frame aerial,
in so far as ‘‘ collecting*’ ener
gy is concerned, is determined
by the distance separating its
sides, and increases with that dis-
tance until the dimensions of the
frame approach half the wave-
length of the received signals.

It will 'be understood by the
more advanced experimenter that
the efficiency of a frame aerial
when used for reception may be
calculated from the voltage to
which the variable air condenser
can be charged by the effective
E.M.F. set up in the frame.

This E.M.F. is said to be pro-
portional to the number of
turns of wire on the frame mul-
tiplied by the area of the frame,

multiplied by the total inductance,
divided by the square of the wave-
length, multiplied by the effective
resistance of the turns; or, in other
words :—

No. of turnsXarea Xxinductance
wavelength? x effective resistance

In view of this, the best design
for a frame to receive any given
wavelength would appear to 'be
simple, but unfortunately variation
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in the number of turns with a fixed

area, or wvice wersd, does not give

consistent results so far as maxi-
mum efficiency is concerned; for
general purposes, however it may
be taken that, within reason, the
best arrangement is a large frame
with few turns for short wave re-
ception, and a smaller frame with
more turns for longer wavelengths,
The wire used should have as low
a resistance as possible, and so as
to keep the total self-capacity of
the frame low, the turns should be
well spaced, which enables a
greater number of turns to be em-
ployed for a given wavelength.

For those desiring to construct
their own frame aerials the table
given herewith indicates the num-
ber of turns required on a given
frame with certain spacings, and
shows the range of wavelengths
covered if the frame is used with a
o.001 uF variable condenser across
it.

The design or shape of the frame
may be left to the reader for pur-
poses of experiment, though a typi-
cal frame is given in Fig. 1, made
by Radio Instruments, Ltd.

The. wires round the frame
should be insulated, the insulators
also serving to separate the wires
and keep them in the required posi-
tions, Pieces of bakelite or ebon-
ite about %in. thick, cut as in Fig.
2, will fulfil this object. The width

of the insulators is obviously deter- _

mined by the width of the frame
(it should be 1 to 2 inches wider

reaction, or other form of regenera-
tion, to be tried out without the
fear of causing interference with
local listeners.

Frame
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I |
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' |
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Fig. 2.—Guide and insulator for holding - -
the windings in position on the frame.

To flat-dwellers the frame aerial
opens tremendous possibilities, for
without it the ‘indoor aerial,” at
all times an ugly affair, would need
to be used.
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It is obvious {rom this means of
tuning that there is little span be-
tween the minimum and maximum
wavelengths on any given frame,
and though a small loading coil
may be used it is not to be recom-
mended.

Should a broader band of wave-
lengths be desirable, then one may
best satisfy the desire by putting a
large number of turns on the
frame and bringing tappings from
them to a multi-point switch or ter-
minals, thus enabling any required
number of turns to be used, or in
other words any number of turns
required to tune a certain wave-
length may be connected in the cir-
cuit at will,

This method of frame building
makes the frame take the place of
the tuner, fine adjustments being
obtained with the aid of the vari-
able air condenscr.

Though we have so far dealt with
the frame acrial for purposes of re-
ception only, i* must not be assumed
bv the reader that its utility does
not extend to transmission. On the
contrary such aerials offer copsider-
able scope for experimental worl
over short distances, their advan-
tages over the ordinary external
aerial, by virtue of their directional
properties, making the transmission
less liable to interfere with other
experimenters in the neighbour-
hood.

Every care should be taken when
using a frame aerial for transmit-
ting purposes that there is not a

than the frame), and its length When designing frame aerials it = water cistern, network of metal
governed by the spacing - pipes, lead roof, or other
and number of turns of TABLE. similar earthed conduc-
wire. tor in close proximity;
The two ends of the otherwise the radiation,
wire—that is, the begin- Size of | No. |Spacing | Capacity |  which wusually is only
ming of the winding and Wa‘ﬁlingth Fra‘ge' zof | in across feeble, will be absorbed to
the end —should be con- o L e |S:1 _t_’ Sigignsd [Siclies. | wilding. | such an extent that practi-
nected to a variable air 300 b ° 3 cally no distance will be
condenser having a capa- 300 o 5 Jt covered by the transmis-
city of not more than 600 4 8 3 = sion.
o.0o11 uF, the two ter- 1,000 4 15 } < A very interesting fea-
minals of which are to be 2,600 4 55 > L ture to be observed when
connected to the input 3oo 6 3 T 'Eq‘é experimenting with frame
terminals of the receiving xg’gg g IZ 7? >g aerials is the effect of
Sefl-‘h . el 6 40 :‘[72 ‘15 height above the ground,
e wire used for con- 300 8 3 % = when either transmitting
structing this type of aerial 600 8 5 H 8 or receiving. Results ob-
may be any fairly large 1,000 8 10 3 © tained, say, on the ground
gauge -wire, the ordinary

floor are very considerably

‘“bell ” wire being quite
suitable.

The useful purposes served by a
frame aerial are many, and chief
among its uses is that of permitting
new circuits embodying magnetic

must be remembered that to obtain
the best possible results tuning
should be effected by means of the
variable air condenser connected
across the winding.
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improved when the ap-

paratus is taken to the top floor.

A very suitable set for receiving

purposes with a frame aerial is

shown in Fig. 3, wherein is illus-
trated a seven-valve receiver.
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The first three valves are for high-
frequency amplification, the first
two being transformer coupled and
the third having a tuned anode coil.
In Fig. 3 the high-frequency trans-
formers and tuned anode are indi-
cated by H~ H,- H,~, whilst the
fixed condensers C,— C,~ C,- are
connected across them. The frame
aerial shown varies in size and
number of turns of wire according
to the wavelength it is desired to re-
ceive, as previously explained.

Though H,- H,- H, are shown as
variable coils with fixed capacity,
this is in no way intended to imply
that they must be so.

On the contrary, should the ex-

in the circuits, make the condensers
C,- C,— C, variable in order to tune
to the frequency of the aerial
circuit.

The size of the coils, or of the
plug-in transformers, depends, of
course, upon the size of the frame, or
in other words the wavelength to be
received. F, is a filament resistance
controlling the filaments of V- V-
V,, whilst G, is a grid potentio-
meter for varying the potential of
the grids of the same valves; G, is
a fixed resistance of 2 megohms.

C, is a variable condenser of

o.001 yF value connected across the
frame winding for purposes of fine
tuning.
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In all transformers of the low-
frequency type there is what might
be termed a *‘‘peak,’” resonance
frequency which by the introduc-
tion of these resistances is
smoothed out, enabling a wider
range of audio-frequencies to be
passed out with consistent results.

The resistance values given need
not nccessarily be adhered to.
Other values may give improved
results, by reason of the fact that
different transformers have different
resonance characteristics.

With a set somewhat similar to
the one shown in Fig. 3 the writer
has obtained very satisfactory
results over considerable distances,

T2

= .

AA

Gy

12582

G2

Fig. 3.—Illusirating a very suitable circuit for use with a frame aerial.

+o

If five valves only are thought best

for the reader’'s needs, the first H.F. and last L.F. valve may be eliminated.

perimenter prefer to use the plug-in
type of transformer, he may most
certainly do so subject to his substi-
tuting the fixed condensers by others
of similar capacity but variable.
The circuit formed by the frame
winding and C, has, according to
the wavelength being received, a
certain frequency, to which fre-
quency must be tuned the high-fre-
quency circuits of the valves V,— V-~
V,. In order to accomplish this in
the best possible manner the coils
H,- H,- H, are made variable,
whilst the condensers C,- C,- C,
have a fixed capacity of o0.0002 4F.
If, on the other hand, we use plug-
in transformers, which individually
are not variable, we must, so as to
allow some percentage of variation
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V, is the detecting valve, the fila-
ment of which is controlled by the
filament resistance F,.

V.- V.~ V, are three low-fre-
quency valves of the ordinary type
controlled by the filament resistance
By

Across the secondaries of the low-
frequency transformers T - T,- T,
are connected resistances of 45,000/
100,000 ohms, and the purpose
served by these is to stabilise the
response of the transformers to
various frequencies.* By their use
a certain amount of volume is
sacrificed, but with so many stages
of amplification, quality rather
than quantity takes precedence.

* See article  Efficiency in Recep-
tion,"” page 530 of this issue.

562

using a frame 18in. by 18in. with
1z turns lying close alongside each
other. The diagram shown, though
for seven valves, can be easily
applied to a five-valve receiver by
eliminating the first H.F. and last
L.F. valves.

Another useful circuit suitable
for frame aerial reception, and one
which the experimenter will find
easier to construct, is the Flewelling
circuit described on page 487 of
No. 8, Wircless Weekly.

The range of this latter set is
not, of course, so great as that of
the receiver illustrated in Fig. 3,
but for reasonable distances it is
wonderfully efficient; and last, but
not least, is delightfully simple,
both to make and work.



June 6, 1923

AERIAL RIGGING AND

Wireless Weekly

MAST BUILDING

By F. H. PHILPOTT.

The second part of a practical article which will be appreciated by those who have
not yet erected their aerial.

(Continued from No. 8, page 463.)

AVING fixed a cleat or hook at the

bottom of the mast, for making the

halyard fast when the aerial is up, the
mast is now ready for painting.

While the colour, of course, is left to the
reader’s taste, experience suggests that black
paint or varnish is most suitable, as one coat
of this colour will usually ‘‘cover,”” and
although a second affords extra protection
against the weather, it is not really neces-
sary.

White paint will certainly require two or
even three coats to cover the poles adequately,
and the ironwork will probably require
more. Also, white shows all the finger-
marks and scratches that cannot very well be
avoided during erection, and becomes soiled
much sooner than black.

A cabinet-maker or polisher can supply a
small quantity of black spirit varnish, which
will dry with a dull finish in twenty minutes
or so. It is very convenient, and should be
cheap. When painting do not forget the
insides of the ironwork, as otherwise the
collars will rapidly rust away, to the possible
detriment of property.

The paint having dried, the mast is ready
for erection.

Before discussing the actual erection, a few
practical tips may be given that will probably
be very useful to the reader at one time or
another during the job.

First, be absolutely certain of everything.
If a 45ft. mast gets out of hand it can do a
surprising lot of damage, and one guy slip-
ping from a peg may cause you to lose
control.

Place your mast and anchors by actual
measurement, and do not trust to your eye.
If one of the anchors is slightly out of its
proper position it will cause considerable
trouble in erecting, and look bad when the
mast is up.

When paying out the wire for the guys,
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the easiest way is to hang the coil on the wrist
and let out, say. five turns corkscrew fashion.
Then change the coil to the other wrist and
let five more turns out, corkscrewing the
opposite way. By changing the wire from
hand to hand in this manner, when the wire
is pulled tight it will be found to stretch per-
fectly straight, and you will have avoided
kinks and bends.

It is difficult to' haul on a wire with bare
hands. A good method of straining on a
wire is to attach a rope to it as follows : —

Lay the wire across the rope about 2ft.
from its end, slightly untwist the rope as
shown in Fig. 54, and insert the wire between
the strands. Then take about six or eight

Fig. 5.—Showing a convenien! form for holding rope
when hauling tight.

turns with the rope round the wire, slightly
untwisting the strands of the rope all the
time, so that the wire will lie in the centre of
the rope as a core (Fig. 58). The wire will
never slip through the rope, however much
strain is put upon it, although the same rope
cannot be used for this purpose very many
times. This tip will be found very useful in
most cases of aerial erecting.

Lastly don’t forget to thread your halyard
through its pulley, see that it runs free and
tie the ends together.

The halyard is almost invariably forgotten
until it is required to pull up the aerial.
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Nothing is more exasperating than this,
unless it is that, having forgotten to join the
ends and having accidentally pulled slightly
on one end, you watch it merrily running
through the pulley, until it either stops with
one end out of reach, or keeps running by its
own weight and finally falls and tangles with
the guys. In either of these cases there is
only one thing to do, and that is lower the
mast and have another try.

As a basis for discussing the erection of
the mast, we will assume a perfectly open and
flat space, with unlimited room and no ob-
structions, or in other words, ideal conditions.

Difficulties may afterwards be introduced
and dealt ‘with by compromises or additions.
It will also be assumed that we are using four
sets of guys.

A method of erection using only three sets
of guys will be shown later.

It may be mentioned here that, should the
reader decide to use only three sets of guys,
and is having iron collars made, he will ob-
viously need only three lugs (or eyes) on the
two lower collars, and four (including the one
for the halyard pulley) on the top.

The material needed in the case we are dis-
cussing (some of which is not usually
required and can in any case be substituted)
would be as follows:—

Some form of foundation for the mast
to stand on.

Four anchors for the guys—some form
of wire strainer is optional.

Temporarily required : —

A board about 3ft. by ogin. by 1in.;
15ft. or 20ft. of rope (a builder’s scaffold
rope would do admirably).

A board, pole or ladder (the latter for
choice) about 15ft. long.

A mallet or heavy piece of timber for
driving pegs.

The foundation may be anything that will
prevent the mast from gradually sinking into
the ground. A board 1ft. square, the bottom
of a galvanised bucket, or bricks will serve.

The anchorage will probably be by pegs,
which must be sufficiently long to drive into
the ground at least 2ft. Anything shorter
than this will loosen and pull out in time,
particularly if the ground is soft.

The writer has made pegs of 1in. deal
board, cut, notched in three places and tightly
bound with wire top and bottom. The binding
is necessary, as otherwise the peg will most
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certainly split when being driven into the
ground.

Three notches are not essential, but will
be found much more convenient than only
one when it is required to tighten up the
guys. Round pointed stakes of, say, 4in.
diameter, notched and bound are perhaps the
most suitable pegs to use for the purpose in
mind.

To erect the mast, first measure for your
length of aerial, to locate the spot where the

i

Direction of Aerial

>

Tréal Line Stightty
[rcorrece.

Fig. 6.—The arrangement of pegs.

mast should be. The P.M.G. allows you
100ft., inclusive of ‘‘ lead in.”” This means
that if your aerial is 45ft. high and your set
is on the ground floor, the mast would ap-
parently be 1ooft.—45ft.=55ft. from the
building in which you have your set. As,
however, your aerial will probably slope
downwards to the building, and you require
room for insulators, etc., if you have the
space at your disposal you should add another
sft. or 10ft. to this, making the base of your
mast, say, 6oft. from the building.

Having marked this spot, lay your base-
plate or foundation, and fit the three sec-
tions of your mast together with the base in
position. It is better not to attach the guys
to the mast until they are actually required,
as lying loosely over the ground they get
kinked, and also impede operations.

The mast can be laid out in any direction
which is convenient or possible, but it is pre-
ferable, and usually easiest, to lay it at an
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angle of 45 degrees (half a right angle) to
the line the aerial will occupy as in Fig. 6.
The position of the mast at this stage deter-
mines the position of the pegs, as will soon
be apparent, and laying it out as shown will
bring the guys symmetrical with your aerial
and distribute the strain of the aerial evenly
between two sets of guys.

The correct position for the pegs, which
should not be less than 1oft. from the base
of the mast and should, if possible, be 14ft.,
can be ascertained as follows, although a
geometrician will improve upon this method :

Take a piece of string, and lightly attach
one end to the extreme base of the mast. At
the distance decided upon, say 14ft., fasten
a stick, or something that will scratch the
ground. Pegs Nos. 1 and 2 (Fig. 6) can be
immediately marked off. Now keeping the
string straight, scratch two arcs covering the
position that pegs Nos. 3 and 4 will occupy.
Remove the string from the base of the mast,
and after lengthening it by about 4ft., tack

Fig. 7.—Ilustratling correct and incorrect methods of
driving pegs in the ground.

it to the mast at the position of peg No. I.
Keeping the string tight as before, mark the
points X and Y (Fig. 6) on your scratches
at 3 and 4. Using these marks as points to
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measure from, and by “ sighting ’’ over them
and the base of the mast, the correct position
for pegs 3 and 4 will quickly be found by

‘“trial and error.”’

<
> / S ——aay
A{\\\\\\\\\\\\\wk\\\.\m

Base Plate

Fig. 8.—Method suggested for preventing mast from
slipping during erection.

check these positions by measuring all round
with your string.

The pegs can .now be driven in. If flat
pegs are used, drive them in with their flats
facing the mast, and not edgeways. Also
drive them in nearly vertically, as, if they are
too sloping, the tendency is to lift the top
earth away (Fig. 7).

Having placed your anchors, you should
arrange a ‘‘stop ’’ of some description, to
prevent the mast from slipping during haul-
ing up. A good method is shown in Fig. 8§,
with a short board and your two temporary
pegs.

The board should preferably be *‘ wetted "’
and ‘‘ mudded’’ at the actual point of con-
tact with the mast. This will prevent the
mast from ‘‘ riding ’’ on the board, and also
to some extent counteract the tendency to
strip your laths from the pole.

Now fix your No. 3 and 4 (Fig. 6) sets of
guys and attach them to the anchors fairly
tightly, taking care not to distort your mast
from the straight. You should, of course,
use the thinnest wire for the top guys and the
thickest for the bottom.

If your pegs have been accurately placed
and the guys are carefully fixed, all of them
with approximately the same degree of tight-
ness, they should need no alteration when
the mast is up.

(To be continued.)
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VERY useful little instrument
A can be made up from a piece

of glass tubing and some odd
pieces of material from the scrap-
box. Its function is fairly well
known. Should there be any doubt
as to which is the positive or the
negative pole of a battery the usual
method is to place both leads in a

Fig. 1.—The glass tube

glass of water previously fouled
with common salt, when ~small
white gas bubbles will collect
round one of the leads, this being
the negative, The writer, being
more or less particular about the
appearance of his apparatus, dis-
carded the tumbler and jam pot
and devised the ** instrument '’ to
be described. The glass tubing
(Fig. 1) is easily obtained from any
chemist and may be }in. in diameter
by ahout 4in. long. This can be cut
by making a fine three-cornered file
function as a glass cutter. Two
short lengths of No. 16 or 18
s.w.g, copper: wire are bent as
shown in Fig. 2 and pushed through
two small corks which are made to
fit tightly into the ends of the glass
tube. There should be a space of

Fig. 2.—Showing how the wires are
filted.

about 3in. between the hooked por-
tions of the wires. One of the
corks is placed ia position and the
tube is then almost filled with
water in, which has been dissolved
a little common salt or salammoniac.
The other cork is then gently
pushed into the other end of the
tube and a little sealing wax is run
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A POCKET POLARITY TESTER.
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over the ends of the corks and the
edges of the tube. Two metal caps
built up from two r1in. lengths of
thin brass tubing and two discs
with holes drilled through the
centre are now slipped over the ends
of the glass tube. The projecting
ends of the wires are cut off, and
the ends neatly soldered in the ‘holes
in the ends of the caps (Fig. 3). If
the caps do not fit tightly over the
ends of the tube it will be necessary
to apply a little seccotine or plaster
of Pars,

Though there are many methods

Fig. 3.—The completed lester.

of testing polarity, it will un-
doubtedly be found a better method
to have on hand an instrument of
convenience rather than employing
various tests of the ‘‘ wateir ”’ and
litmus paper types. The useful
purposes served by a polarity tester
when using twin flexible wire, not
only justify the few minutes spent
in its construction, but also permit
the set to be connected in a neat
and careful manner without the
usual changing about of leads.
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£ PLUG AND SOCKET
: FOR AN

% ACCUMULATOR

F PO OEEE S PPN PRIEEE e
MOST convenient way of
connecting up the accumula-
tor to the L.T. circuit of the
set is to attach a short length
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of stout twin flex, provided with a
pair of sockets at its far end, to th~
battery, and to have a plug mounted
on the set. The natural way would
seem, at first sight, to be to reverse
this order, fitting the plugs to the
accumulator leads and the sockets
to the set; but a moment’s thought
will show that if this were done,
one would always run the risk of
short-circuiting the battery when
not in use, and thereby probably

~—Flex

- Nut

LIS | 1 D=
\\0", ! I(."“n!
gl b

1. o
bl v b
i |f e Loy
il “i-Cott Socket || 1|
le_d! i
| | 1 [}
Il 1 £ il

+ =

Yalve Pin

Loil Plug

~

\ Eboriite Pareel of Set
Fig. 4 —Arrangement for accumulator
plug.

ruining it by carelessly placing the
plug on the bench, so that its points
were' in contact with some metal
object. With sockets designed in
the way about to be described there
is no danger of any such untoward
happening.

It is best to use one fat plug with
a corresponding socket and a thin
one of each. If this is done it is
impossible to connect up the bat-
tery wrongly in a moment of aber.
ration. For these we cannot do
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better than employ a plug and
socket such as are used for mount-
ing de Forest coils, with a valve pin
and a valve leg for the other pair.

The actual size of the ebonite
mounting for the sockets will
depend upon their length (different
makes of valve legs in particular
vary considerably) and upon the dis-
tance apart of the L.T. connections
on the set itself. Dimensions are,
therefore, not given in Fig. 4.
The ebonite should be iin. thick,
and its depth should be fin. more
than the length of socket or valve
leg (excluding the screwed shank),
whichever is the longer.

If we take the valve leg as being
%in. long and %in. full in diameter,
the hole to receive it will be made
1in. deep with a %in. drill.
Through the remaining 3in. of
ebonite a 4B.A. clearance hole will

be made for the shank to pass
through. When the valve leg is
secured to its nut its rim will thus
be iin. inside the ebonite. The se-
curing nut is counter-sunk until it
is below the level of the top.

The coil socket is mounted in the
same way, its bottom being drilled
and tapped to take a 4B.A. screw,
which is to serve the same purpose
as the shank of the valve leg.

The ends of the flex lcads, having
been first soldered to flat washers,
are secured by the nuts which hold
socket and valve leg in place. The
positive lead is taken to the former,
the negative to the latter.

It will be seen that, no matter
how carelessly the attachment is
thrown on the table, a short-circuit
cannot occur, since the metal con-
nections are effectively shielded by
the ebonite mounting. R. W. H.
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SERIOUS effort to combine
simplicity with efficiency is a
very interesting procedure
which, in this case, resulted in

the production of the basket-
coil holder shown in Fig. 5.
A 2}in. length of brass tubing
E, which is about 3in. in dia-

meter, is slotted for a depth of a
little more than zin. to take a strip
of 1-16th in. sheet brass G. A
2B.A. nut is soldered to the top of
the tube, and a flange, drilled to
take two wood screws, is soldered
to the base as shown in Fig. 5.
A short length of 2B.A. screwed
rod is fitted at one end with
a small knob and screwed into the
nut. A piece of square wood C and
one of the coil supports B are also
slotted as shown in Fig. 5. The
brass arm is hinged to C, which is
then secured to the baseboard, and
the coil support B is firmly screwed
to the end of the arm. The other
end of the arm passes through the
slot in the tube E, so that when the
knob is screwed down the end of
the screwed rod engages the edge
of the arm inside the tube, thus giv-
ing the desired movement to the
coil. The weight of the coil and the
support is sufficient to keep the arm

1 holder.

pressed against the end of the
screwed rod, but a small compres-
sion spring may be dropped down
the tube, under the arm, if desired.
O.]. R.
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§ NOTES ON THE CARE §
£ OF TELEPHONES. §
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LTHOUGH the following

remarks do not apply to the

users of crystal sets or to
valve sets fitted with telephone
transformers, they should be of
interest to those who use their tele-
phones connected directly in the
plate circuit.

In common with many other
small details relating to wireless,
there is a right and a wrong way
of connecting up the telephones.
The former leads to increased effi-
ciency and long lite, while the
latter conduces to the reverse. It
is rather surprising that more
emphasis has not been given
to this point by manufacturers
in general,

The important features in any
teicphone receiver are the per-
manent magnet, the coil windings,
and the diaphragm. Now if one
does not allow curious people to
prod the diaphragm with a pencil,
and the coils do not get burnt out
by lightning or other causes, there
remains only one factor in regard
to the useful life of the instrument,
and that is the magnet.

Telephone manufacturers have
devoted much research in order
that a suitable steel might be found
for the magnet, and it is perfectly
safe to say that every good make
of telephone contains a magnet
which has had to satisfy very ex-
haustive tests. covering chemical,
mechanical, and magnetic qualities.
Quite an interesting book could be
written on these qualities alone. It
is, therefore, rather a pity that the
excellent work put into the instru-
ments should be neutralised by a
small oversight.

The permanent magnets, which
are usually in the form of a ring
or are built up from ring laminz,
carry soft iron pole-pieces on which
the coils are wound, and in as-
sembling the receiver care is taken
that the coils are so connected that
when a current flows through the
receiver in the proper direction the
permanent magnet is reinforced.
One must bear in mind the fact
that the diaphragm is always under
tension from the pull of the magnet
and is normally *“ bellied ’ towards
the poles, and when this pull is in-
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creased or relaxed the diaphragm is
attracted or released accordingly.

Now if ‘the receiver be connected
so that the flow of current can
assist in this good work, we shall
be getting the maximum effect
from the diaphragm, which will be
operating under the most favourable
conditions, and will thus respond
to the most feeble disturbance in
the coils. If, on the other hand,
the connection be reversed, the per-
manent pull mentioned will at once
be reduced, and further changes in
the flux due to coils will reduce it
still more, and, as a natural con-
sequence, the efficiency will not be
s0 great.

But that is not the worst of it.
If the receiver be left for a suffi-
cient length of time with the cur-
rent flowing in opposition, the
magnets gradually lose strength,
and this can only be restored by
having them remagnetised.. In the
course of some tests, the writer
found that a certain receiver lost
over 33 per cent, of the initial
magnet .strength .after being re-
versed for forty-eight hours; and
although this particular instrument

HE experimental set

has a way of strag-
gling all over the %
bench and of resolving ]
itself into an evil-looking  §
o

*

i-2]

jumble of wires and
apparatus. Too much
neatness is undesirable
when experiments are in progress,
for it usually means that connec-
tions are of a semi-permanent
kind, and that. certain portions of
the wiring are difficult to get at.
Still, one can do a good deal in

1

1

4,

f s

X - = = - ’
0-00/1F 00003, F 0-0003ycF| g}

13%4*
Fig. 6.—The tuner.

this direction withcut
connections inaccessible.

A condenser unit is a time-saver
on the bench, and when the set
assumes a more finished form it is
a neat addition to the wireless
table.

The design shown in Fig. 6
contains thrée variable condensers,
one of o.001 uF and two o.0005
unF, intended for primary, secon-

making
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was not intended for wireless pur-
poses, the same applies, though
perhaps in a less degree.

It is, therefore, well to look for
markings on the receivers and keep
them in mind when connecting up.
Some makers mark the terminals
with a plain + or — ; others use
a cord with a red spot woven into
it for the positive lead. Unfor-
tunately, there are many excellent
telephones now on sale , with
nothing to indicate the polarity.
The writer has employed the fol-
lowing method with some of these,
‘and others may find it useful,
but it cails for a discriminating
ear.

Place a shilling and a halfpenny
on a plate with their edges just
touching, and put a drop of vinegar
at this point. Now put the ’phones
on and touch the coins, one with
each lead of the ’phones. A very
faint click will be heard, and the
leads should now be reversed
several times until it is decided
which way gives the loudest click.
When this has been settled, mark
the cord touching the shilling, and
in future connect it to the positive
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CABINETS
FOR CONDENSER.
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dary, and reaction circuits. Many
other combinations are, of course,
possible. . One might, for instance,
have one of ooor uF, with a ver-
nier wired in parallel. The third
condenser in this case would be for
the secondary coil. Reaction and
tuned anode condensers might then
be mounted in a separate cabinet.
If a three-coil holder is mounted at
one end of a box containing the
combination shown in Fig. 6, a
conmplete and very handy tuner is
made.

It is best to make up the con-
densers separately on ebonite top
plates 43}in. square, and not to
mount the trio all on one panel.
The advantage of so doing is that
should any condenser go wrong it
can be removed without disturbing
the others. If the box is to lie on
its side, the spindles must be
tightened up in their bushes by
means of set-screws, so that the
plates will ‘““stay put’’ when the
knobs are turned.
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side of the H.T, battery. It is not
much good trying this test with a
dry battery, as the click is so loud
in each instance that only a very
practised ear can distinguish the
difference.

The above remarks apply with
equal force to loud-speakers when
used directly in the anode circuit.

An alternative method is to find
the polarity of the magnet with a
compass and note how the coils are
wound, but this is not always pos-
sible, as some are embedded in
wax.

One other point is worth remem-
bering. Nothing reduces the mag-
netism of a receiver quicker than
jarring or dropping it. Good mag-
nets are given a vibration test to
find out by what amount they are
weakened, but this does not help
when they are dropped on to a hard
surface; and until sets are ‘' wire-
less”* in the literal sense, people
will trip over ’'phone cords, with
the usual result, -so it is well to
arrange convenient hooks as a

form of insurance against this
accident.

L.R. G.

The effects of body

capacity, which are some-
times a great nuisance,
can be entirely got rid of
by making a little addi-
tion to each condenser.
Before making up a
condenser, give the under-
side of its top plate a good
coat of shellac and press on,
while the varnish is still wet, a
sheet of tinfoil, smoothing it out

BHPEPE TG

/Eartlu’ng Terwninal
@ ¢
]
Cireles Bared of Tin-Foil to
ClearSpindie Supporting Rod,ared
Terminals \@
Tire Foil

Fig. 7.—Arrangement of panel.

carefully so that there are no air-
bubbles beneath it. When nearly
dry, take a scriber and mark out
a circle 3in. in diameter round each
of the holes that are to take the
supporting rods, the terminals, and



June 6, 1923

the spindle. If the last has a large
bush, the circle will in this case be
larger. Scrape away the tinfoil
inside the circles.

A third terminal making contact
with the tinfoil should now be
mounted. Whenever capacity effects
manifest themselves, they can be
stopped by connecting this terminal
to earth. R. W. H.

NE often has occasion when

working on the experimental

set to reverse the direction of
the reaction current. To do this
in ordinary circumstances means
disconnecting the wires and join-
ing them up again in the opposite
way. It is of no use with basket
or duo-lateral coils to turn the
holder bodily round, for this has
no effect at all. Altering the wir-
ing is always a nuisance, and ‘usu-

Fig. 8.—The wiring of the switch.

ally entails a considerable waste
of time, especially as one does not
know until one tries whether the
change will be beneficial or not.

A neat little reversing switch is
quite an easy affair to make, and
it is extremely handy to use. Once
it is installed, one can try the effect
of reversing the reaction coil or of
cutting it out altogether in an in-
stant. The cut-out part of the
switch is a great boon when search-
ing for broadcast transmissions,
since it enables one to use the set
with the pleasant knowledge that
one cannot be causing interference
with others. As soon as the trans-
mission has been picked up and
tuned in as sharply as possible, the
reaction coil is thrown in and
gradually adjusted until the maxi-
mum effect is obtained. In this
way radiation is avoided.

The wiring of the device is shown
in Fig. 8. It will be seen that, if
the parallel arms of the switch are
placed on studs 1 and 2, current
flows in a clockwise direction
through the reaction circuit. When
they are on studs 2 and 3, the coil
is short-circuited, and when thev
cover Nos. 3 and 4 current flows
in a counter-clockwise direction.

The switch is built up on a small
ebonite  panel  3}in.X3in.x}in.,

*
:
g
g
3
2
-

which is laid out and drilled as
shown in Fig. 9. The holes in the
four corners are for the two pairs
of terminals needed—one pair to
take the leads from plate and
H.T.+, the other for those running
to the coil. Those marked 1, 2,
3, 4 are for the studs, whilst the
remaining two take the pivots for
the arms of the switch.

The arms are made of stout sheet
brass. Each is 2in. long by &in.
wide. At one end of each a 4B.A.
clearance-hole is drilled. The bridge
which connects them is a strip of
fsin. ebonite 1in. in length by %in.
wide. In each arm drill a 4B.A.
tapping hole about {in. from the
clearance hole previously made.
The exact distance is not import-
ant, but it must be exactly the
same in each arm. Drill two
4B.A. clearance holes in the ebo-
nite jin. apart, and another exactly
midway between them. Now tap
the holes drilled in the arms and
fasten the bridge in place by means

of 4B.A. screws, placing a flat
washer under the head of each
3"
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Fig. 9.—Dimenslons for panel

screw, and a second between the
ebonite and the arm. Cut the
screws off short on the underside
and burr their ends so that they
cannot work loose. The handle
or knob for the arms is made of
a short piece of ebonite rod with a
4B.A. clearance hole drilled right
through it. It is secured to the
bridge by a screw and a nut, the
end of the screw being burred as
before. 1

Fig. 10 shows the method of
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mounting the switch drms. The
pivot of each is a 4B.A. screw.
On to this is passed a flat washer,
followed by a spring washer,
another flat washer, the switch
arm, a third fiat washer and a nut,
The tension having been adjusted
by means of this nut, the screw
is passed through the hole drilled
for it, and secured in place by a
nut and a lock-nut on the underside
of the ebonite.

The wiring is simplicity . itself.
As soon as it is done, the switch

4 RA Cheeselwad Screw
~ Flat Wasle.-
g Spring

-Switch Arin

Fig. 10.—Method of mounting switch
arms.

is mounted on a small wooden
plinth recessed to clear the shanks
of the 'various screws, studs and
terminals, and the device is ready
for use. R. W. H.
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LOOSENING
SCREWS.
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7 HEN a screw has become so
set as to necessitate con-
siderable “force to  unscrew

it, the best method to adopt is to
turn the screw .in a clockwise
direction, say, a quarter of a turn,
before turning in the other direc-
tion to unscrew. Using force on
screws spoils their heads and ap-
pearance; further, should the
screwdriver slip, the material, held
by the screw, is liable to be very
badly scratched.

In the case of ebonite every care
should be exercised in this direction
on account of the ease with which

ebonite can be made to split.
XNe=Z:
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Broadcashn

HE performance of ** Twelfth

Night,”” as broadcast from

2LO on the 28th inst., was a
remarkable event in wireless his-
tory, and reflects the greatest credit
on Captain C. A. Lewis, Miss Kath-
leen Nesbit, and the distinguished
actors and actresses who assisted
them. It was a little bit difficult for
those behind the scenes to know
how it was going over, but reports
received subsequent to the perform-
ance conveyed the impression that
the experiment had been a success.

* * *

One of the performers said there
was no doubt at all that only those
who could speak properly would be
a success in broadcasting. He con-
sidered that if actors would go in
for broadcasting, it would greatly
improve their elocution. It seems
it is quite possible to be a success-
ful actor and fairly easy to be a
successful actress without knowing
how to articulate properly. So
much depends on the mise en scéne.
The pretty faces and pretty dresses
of the ladies, and the striking ap-
pearance of the men, all count for
nought before the microphone. On
the other hand, no matter what the
physical disabilities of the artiste
may be, if they can speak well they
will be successful in broadcasting.

*® * *

The intention is to gdive Shakes-
pearean plays, perhaps once a fort-
night, but one wonders if it would
be advisable to do this so often, be-
cause, when all is said and done,
however reluctant one may be to
confess it, although everyone ought
to be rapturously enthusiastic about
Shakespeare, the sad fact remains
that theatrical managers who star
Shakespeare, with one or two ex-
ceptions, are not usually overbur-
dened with much fine gold. This
is a fairly clear indication that
Shakespeare is not overwhelmingly
popular with the masses.
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By OUR SPECIAL CORRESPONDENTS

A number of high educational
authorities were at 2LO on the oc-
casion of the performance. They
listened first in the studio and
afterwards to a loud-speaker and
on head-’phones. While th® were
favourably impressed with the re-
ception on head-'phones, they were
not at all enamoured of the loud-
speaker, and considered that its
educational value was not very
great at the present stage of its de-
velopment.

#* * *

The loud-speakers at 2LO are too
near to the transmitting station to
be effective. It is hoped that
another test will be arranged soon
and that educational authorities
will have opportunities of listening-
in, say, in the suburbs of Lon-
don. Probably the best thing would
be for distinguished actors and
actresses to recite into the micro-
phone selected passages of the bard:
Loud-speakers could be installed in
the various schools, and the pupils
there could hear the best English
as it ought to be spoken.

* * *

All British broadcast transmis-
sions are beginning half-an-hour
later and ending half-an-hour later
during the continuance of summer
time. It is becoming increasingly
difficult to make people listen-in at
nights, although a considerable
amount of ingenuity is exercised in
some of the suburban areas in get-
ting the head-’phones and loud-
speakers out of doors. After all,
it is just as well that summer time
should be utilised for the purpose
for which it was meant, in healthy
sport and joyous recreation. People
will return with all the greater zest
tc the pleasures of listening-in when
the days grow shorter.

* * 3*

Lord Knutsford's appeal far the
London Hospital was one: of the
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best speeches which have been
broadcast; but probably because it
was a charity appeal it received a
very poor Press. It contained some
most interesting revelations of the
unpreparedness of Government De-
partments of this country in the
early days of the war. The daily
papers are a little bit coy in re-
porting items which have been
broadcast because they say they
have lost their first freshness. It
is to be hoped that some of the
addresses which have been given
will be printed in some form or
another. There are thousands of
listeners-in who would be glad to
have them for reference.

* * *

And so we are to have anofher
Postmaster-General to deal with
the wireless question. The holders
of this office seem to change with
the rapidity of electric signs. We
shall need to have a new nursery
rhyme running as follows :—

This is the agreement that Mr.
Kellaway, the Postmaster-
General made.

This is Mr. Neville Chamberlain,
the Postmaster-General who
signed the agreement, etc.

This is Sir Joynson-Hicks, the
Postmaster - General who
queried the agreement that Mr,
Neville Chamberlain, etc., etc.

Let us hope that the last line of

our new nursery rhyme will be :—

This is Sir Laming Worthington-

Evans, the P.M.G. who settled

the queries and issued the
licences, etc., etc.

This is the *‘‘ happy ending”
which we are all most anxious
should occur at the earliest possi-
ble moment.

% * *

Owners of valve sets have been
anxious for a considerable time to
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listen-in to as many different sta-
tions as possible, but it is rather
difficult to blot out the station
which happens - to be nearest.
However, a system of half-hour
intervals for each station will be in
operation by the time these words
appear in print. London will close
down from 7.30 to 8 p.m., Man-
chester and Glasgow, from 7.45 to
8.15 p.m., Cardiff and Newcastle,
from 8 to 8.30, and Birmingham
from 8.15 to 8.45.

The corrected time-table,
silent periods indi-

with

5.30 to 8.15, interval until 8.45, and
continuous programme till 10.30.
The extension will be welcomed,
for hitherto Birmingham was first
among the broadcasting stations to
‘“ pipe down.”
* * *
LASGOW.—It is understood
that before the King and Queen
pay their annual visit to Bal-
moral Castle towards the end of
August a wireless installation will
be placed there. If this is done it

will have the effect of bringing
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Church, Glasgow. Mr. Carruthers
is also well known as a concert
pianist and orchestral and choral
conductor.

Many tributes to the excellence
of the broadcasting service from the
Glasgow station have been received
from people in places as far distant
as Norway, Denmark, Belgium
and France. Testimony is given to
the clearness with which the pro-
grammes have been heard in these
countries.

Despite opposition in various
quarters in Scot-

cated, will be found
on this page.

land to the broad-
casting of a

Sunday pro-
IRMINGHAM. gramme, the in-
—The broad- auguration of this
casting of opera feature has been a
from Covent Call-Sign. W avelength distinct success.
Garden was accom- CARDIFF . ... .. 5 WA.. 353 metres. The services of
panied in the Bir- LONDON . ....2 LO ... .369 various clergymen
mingham area by a MANCHESTER 2 ZY . . 385 .. have been enlisted,
netlggeisea o e NEWCASTLE ..5 NO. . .400 Ay aplE e it
radiation evil from GLASGOW 5 SC 415 2y ¢ listened-in ** to
mishandled receiv- *BIRMINGHAM Pk ” their addresses
ing sets, more pro- b INGHAMS5 IT ... 420 ”» with evident appre-
nour;ce;i even than TIMES OF WORKING. ciation.
ion :
?\;‘h;;& tﬁ:,t I(\)Icact?snal [;& Week~day ....11.30 a.m. to 12.30 and * % oa
Opera  Company ;?;' 5.30 to 11.0 p.m. B.S.T. ANCHES-
entertained us. It lé' *Birmingham—3.30 to 4.30 p.m,, instead of 11.30 a.m, TER. — The
is a great pity that 2 s At wireless

X

the enjoyment of
so many listeners-
in should be
marred to such a

=

Sundays ... ..

to 10.30 p.m.

orchestra of 2ZY
‘ 1s shortly to be
Xl augmented by the
X addition of some

degree by the few. A LoNDON “brass.” This
Nothing short of a Qi --------------- should add to the
combined campaign 1’ | MANCHESTER ....... ... . . orchestra’s  popu-
by - local societies 2] NEWCASTLE ............ 8.0 ,, 8.30 larity, if such a
will, one thinks, GLASGOW ..... ......... I thing is possible,

diminish the evil.
If one or two of
the more persistent
offenders could be
made examples of
the trouble would
very quickly grow
less and tranquillity in the ether
would be much nearer. It is
unfortunate that only an exceed-
ingly small proportion of the many
thousands of newcomers to wireless
in this area have become members
of local societies. The need of
some kind of inspection by com-
petent officials is ohvious, for
there must be many sets in use
which contravene the Postmaster-
General’s regulations regarding the
use- of reaction.

Commencing from Friday last
(June 1), the times of transmission
from 5IT were altered as follows:

into closer touch with

Balmoral
Downing Street than in the past.
Last year, it may be recalled, many
dispatches for the King, despite the
operations of telegraphy and tele-
phony, had to be conveyed from

London and Dublin by
courier.

Mr. Herbert A. Carruthers, the
Glasgow station director, is an
Edinburgh man. He formerly held
various appointments in the musical
life of the capital, including that of
sub-organist of St. Mary’s Cathe-
dral. Subsequently he held the
post of organist of Park Parish
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special

for it was at the
top of the poll in
the recent voting
competition for the
most popular per-
former, or per-
formers, at 2ZY.

Mr. Lingard, the principal flautist
of the Hallé Orchestra, has just
joined the orchestra. Many lis-
teners-in will have heard his solos
the other evening.

When listening to opera broad-
cast from 2L.O it was found that
more of the opera could be heard
through 2ZY’s jamming than when
the latter thoughtfully closed down.
This kindness was misplaced, for it
released all the  professional
““ heterodyners” in the Manches-
ter area and neighbouring counties.

(Continued on page 573.)
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S far back as 1864 Clerk-Max-
A well, in his paper, * On the
Dynamical Theory of the
Electro-Magnetic Field,”” assuming the
existence of the ether, dedueed mathe-
matically the existence of electro-
magnetic waves therein. He defined
thé laws which would govern such
waves if they existed, predicted all the
properties they should possess, and even
the exact speed at which they should
travel. In the words of Sir Oliver
Lodge, in a lecture he delivered at
Finsbury Technical College on February
1st, 1923 : ‘* He is legislated for them
hefore they were born.”” He also
showed that conductors of electricity
must be opaque to light.

In 1883 Fitzgerald, at a meeting of
the British Association, surmised that
the oscillatory discharge of a Leyden jar
would produce etheric waves, ‘“ if only
a means could be devised for their de-
tection.”’

In 1888 Lodge produced stationary
weves along wires by condenser dis-
charges.

We now come to a man whose work
can never be sufliciently appreciated,
and, in the light of modern tendencies,
it is interesting to note that he freely
gave his results to the world and took
out no patents.

In 1888 Hertz, in his paper,.* On the
Action of a Rectilinear Oscillation on
a Neighbouring Circuit,”’ gave to the
world the result of his epoch-making re-
searches, and for the first time estab-
lished the existence of free electro-
magnetic waves.

It is interesting to note that he de-
scribed them as ‘‘ outspreading of elec-
tric force ''—not as waves. Kelvin,
in translating his work into English,
designated them ‘‘ ether waves.”

At this date ‘¢ self-induction '’ was
not understood. Sir  Wm. Precce
jocularly said it was a ‘‘ bug-a-boo.”
Kelvin spoke of it as electro-dynamic
capacity, whilst Maxwell was the first
to term it self-induction.  Heaviside
called it induction and also pointed out
this ionised condition of the upper
atmosphere, whilst Dr. Eecles, in postu-
lating his theory of the transmission of
waves round the earth in 1911, gave
to it the name of *‘ Heaviside layer.”’

In 1889 Lodge showed the phenome-
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PART }JI—(Continued from No. 8, page 491).

non of cohesion between two metallic
spheres (see ‘‘ Proceedings of the In-
stitute of Electrical Engineers, 1890 '},
and later made a coherer consisting of a
microphonic contact between a watch
spring and a plate of aluminium.

In the year 1884 Professor Calzecchi
Onesti 'had shown that if metal filings
were placed in a tube between two
copper electrodes and inserted in circuit
with a battery and galvanometer or
telephone, the application of a fairly
high voltage across the filings caused
them to stick together, or cohere suffi-
ciently to allow a current to pass
through them, and he showed that re-
volving the tube decohered them.

In 1891 Professor Branley, in a paper
in La Lumiére Electrique, verified
Onesti’s observations, and also showed
the very important further fact that
filings could be made to cohere by
electric discharge taking place in their
vicinity.

With simple apparatus Hertz repro-
duced all the phenomena of light, in-
cluding those of reflection and refrac-
tion (by means of a pitch prism) in
accordance with Maxwell’s hypothesis.
Maxwell had predicted that their speed
would be 186,000 miles per second, the
same speed at which light travels, and
Hertz supplied the verification. He
measured their wavelzngth, and showed
that they could have any length, from
a fraction of an inch to many miles.
Without all this knowledge wireless
telegraphy, as we know it, would have
been an impossibility.

It is not to be wondered at that Hertz
did not realise the enormous field of use-
fulness which the production of the
waves (called after his name) laid open.

Branley showed that if a smail bat-
tery was connected across a tube fitted
with two metal electrodes. with metal
filings between them, normally no cur-
rent passed; but in the presence of
electric waves they cohered, or stuck
together, and allowed an appreciable
current to pass. The little tube is now
known as a Branley Coherer—he called
it a * radio conductor.”

One of ihe first to recognise the im-
portance of Branley’s coherer was Sir
Oliver Lodge. He introduced certain
improvements, and thus .obtained
greater sensitiveness. He also devised,
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HISTORICAL NOTES ON RADIO-
TELEGRAPHY AND TELEPHONY

By G. G. BLAKE, MI1.EE.,, AInst.P.
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in 1894, a mechanical tapper to auto-
matically bring the filings to their
normal non-conductive condition again
after cohesion had been produced.
Lodge exhibited his apparatus before
the British Association 'in 1894, and
received signals across a distance of
150 yards, but, strange to relate, the
idea did not occur to him then that he
had an instrument which might be
turned to practical use for long dis-
tance radiotelegraphy.

Mr. Rutherford, at Cambridge, in
1896, succeeded in signalling half a
mile with Hertzian waves, using a
magnetic detector of his own invention.

In the year 1891 Admiral Sir Henry
Jackson was greatly perturbed during
the naval manceuvres by the difficulty
they had of telling friend from foe, and
for several years after this he puzzled
over the problem of finding some form
of secret intercommunication between
ships. In 1895, when Bohr described
a spring coherer, and knowing also of
the work of Hertz, the idea occurred to
him that he had within his grasp the
elements of secret signalling. He
renewed his researches, knowing
nothing of the work of Lodge, Hughes,
or anyone else, and, in August, 18g6,
he succeeded in sending telegraphic
signals between two ships, using a
coherer, and an electric bell acting as
a tapper.

On September 1st, 1893, acting
under Admiralty orders, he met
Marconi at the War Office, and they
compared results, which  showed
that they both had been working on
identical lines, but with small differ-
ences in the details of the gear they
employed.  They worked and corres-
ponded together for the next eighteen
months, making much progress.

In the 1898 naval manceuvres wireless
telegraphy was carried on successfully
to a distance of 60 miles. In 1g9o1
Admiral Jackson brought out a system
of tuning, and succeeded (for the first
time on record) in receiving simul-
taneously on the same aerial two
different printed messages from two
ships sending on different wavelengths
30 or 40 miles distant.

In 1904 Admiral Jackson took
Marconi on board the battleship
Duncan for his first long-distance
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and
easily

wireless telegraph test for ships,
messages from them were
received at Gibraltar.

On his promotion to the post of
First Sea Lord, which he held till 1917,
he had much to do with that exceed-
ingly important branch of the service,
Wireless Telegraphy, throughout the
war. Since that time, as President of
Greenwich College, and Chairman of
the Radio Research Board, he has bcen
intimately connected with the modern
advances in ‘‘ Wireless.”

Chunder Bose orf Calcutta made a
series of very useful experiments in the
production  of  exceedingly  short
Hertzian waves at about this time, as
did also Professor Righi of Bologna in
Italy, and it was under this latter
Professor that Marconi first became
engaged in thé study of wireless tele-
graphy.

Bose also tested coherence of prac-
tically all metals in 1899-1900 znd found
that while all metals cohered, potass-
ium possessed the property of self
decoherence, but had to be vsed under
paraffin oil {(or in a vacuum) to avoid
oxidisation.

Between 1895 and 1896, Messrs.
Popoff, Minchin and others applied the
Hertzian method to the study of atmio-
spheric electricity.

Popofl, in 1895, devised a receiver for
wireless waves which worked perfectly
over short distances.

NEIVCASTLE -ON-TYNE. —
Complaints with regard to

‘*‘ radiation ”’ have been frequent
in Northumberland and Durham
of late, and the local radio
societies have been asked to en-
deavour to locate the offenders.

An appeal to the sportsmanship of |

those who howl through ignorance
or carelessness, together with an
amusing vocal demonstration of the
results produced, was broadcast by
Mr. P. P. Eckersley on the occasion
of a recent visit to Newcastle, and
should result in a reduction of the
nuisance, but we fear his eloquence
will be wasted on those who make
unscrupulous use of reaction.
Transmission from 5NO is really
excellent since the installation of
the new microphone. A sequel to
the .recent transmission of the
North of England Musical Tourna-
ment from Newecastle Town Hall
comes in the allotment of two
nights to items by the prize winners

Hertzian-wave wireless had arrived

--at this stage when Marconi produced

the first really reliable detector, using
a greatly improved coherer of his own
invention.

This little instrument was capable of
resisting the comparatively rough
usage of everyday work, and from that
day successful radiotelegraphy became
an established fact, and he set up long-
distance records one after the other, s¢
fast that he astounded the world with
his results. It is interesting to note
that as far back as 189z Sir William
Crookes prophesied the possibility of
wireless communication as a serious
factor in our lives and suggested that
some day the simultaneous interchange
of signals might be possible by employ-
ment of different wavelengths.

At first Marconi used metallic re-
flectors behind his transmitter and
receiver and focussed the waves so that
they travelled in paralle! beams between
the t places.

(Recently Franklin has been conduct-
ing experiments in this same direction.)

Marconi soon abandoned this arrange-
ment, and used aerials, sometimes using
wires attached to Lkites, like those em-
ployed by Loomis and Dolbear, and
at other times using wires attached to
the towers of high buildings, church
steeples, etc. His first trials took place
at Bologna. These proving successful,
he came to England, and in 1896 was

(To be continued.)
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(Continued from p. 571.)

of . the tournament concerned.
It is possible that in broadcasting
we have a solution of educational
problems of the future, for surely
by no other means can we Sso

-directly bring the University into

the home. It would almost seem
as though the Newcastle station
were to become a rostrum for the
University of Durham, talks by pro-
fessors and lecturers at Armstrong
College having become a regular
feature of the programmes. They
are keenly appreciated, as are also
the ‘* Nights with Famous Com-
posers *’ which are now being given
weelly.

* * L2

HEFFIELD.—The relay station
that is going to supply Sheffield
with broadcast items is being
erected at Sheffield University Ap-
plied Science Department in St.
George’s Square, and is almost
completed. Delay in getting a
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introduced by Mr. Campbell Swinton
and the late Sir Wm. Preece, Chief
Engineer of the General Post Office.
Marconi was then only 22 years of age,
and during this year took out his first
patent. It is interesting to note that
two years previous to the advent of
Marconi, Sir Oliver Lodge had already
given the first public demonstration of
signalling through space by Hertzian
waves, at the Royal Institution in
1894 and in 1896 Admiral Jackson had
succeeded in signalling between two
ships using a coherer and automatic
tapper.

Shortly after its introduction to Sir
\WWm. Preece, the Post Office witnessed
a trial, first at the G.P.O., through the
walls of several rooms to a distance of
100 yards, and later, on Salisbury
Plain, to a distance of two miles.

In 1897, he telegraphed across the
Bristol Channel, 8.7 miles, using a
20in. coil to excite the aerial. In 1899
he conducted a series of experiments,
signalling between Dover Town Hall,
first to South Foreland lighthouse, four
miles distant, and then to the Goodwin
lightship, 12 miles further off. Later
he telegraphed across the Channel to
Wimereux in France, and during these
transmissions the signals were picked
up also at the Marconi factory at
Chelmsford, 85 miles from Wimereux,
and later communication was estab-
lished between these two places.

start has been caused by exhaustive
experimentation on the choice of
land-lines, the desire of the B.B.C.
expert being to secure the best pos-
sible results at the start. The
original date of opening was fixed
for May 20th, but this, unfortun-
ately, had to be postponed. It will
be possible for owners of crystal
sets to listen-in to broadcast music.
There seems to be a good deal of
preparation in this direction, judg-
ing by increased sales and the ap-
pearance of aerials all over the city
and suburbs.

The phenomenon of fading ob-
served in Sheffield, particularly
with regard to London broadcast-
ing, is exercising the brains of ex-
perimenters and researchers, and
the latest theory to account for it is
that the smoke pall over London
may be responsible by producing a
varying condenser effect. Tt is
noticed in Sheffield that fading is
rarely present after high winds.
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ACTON RADIO SOCIETY (H.Q.,

Municipal Buildings, Win-
chester Street, Acton, W.3).
Hon. Sec., Mr. T. \W. IIYyNE JONES,
208, Avenue Road,
Acton, W.3.
The status and reorganisation of
the society were fully discussed at a
special committee meeting held at 4a,
Church Road, Acton, W.3, on May
18th; a fixed formal programme for
cach meeting was also arranged and
apparatus was promised. The secre-
tary will be pleased to hear from those
who wish to become members,

BIRMINGHAM EXPERIMENTAL
WIRELESS CLUB (H.Q., The
Digbeth Institute, Birming-
ham).

Hon. Sec., Mr. A. L. LANCASTER,

cf/o Messrs. Lancaster Bros., & Co.
Shadwell Street,
Birmingham.
Mr. Towers recently gave a very
successful lecture aund demonstration
before the club on the subject of

‘“ Reccivers and Amplifiers for Broad-

cast Reception.”” Interesting results

were obtained by impressing varying
potentials on the grids of the valves.

Information very useful to the ex-

perimenter was then given by the lec-

turer, after which very good results
were obtained on the club’s aerial.

EASTBOURNE AND DISTRICT
RADIO SOCIETY.
Hon Sec., Mr. W. F. G. WEsr,
** Bridle Gate,"””
Willington, Sussex.

On May 1oth Mr. W. S, Maddock
gave at the Technical Institute an in-
teresting lecture entitled ** The Origin
of Wireless Telegraphy,’ illustrated
by means of diagrams.

Many novel and interesting features
are being prepared in connection with
future programmes. Applications for
membership should be addressed to the
Secretary.
GLEVUM(GLOUCESTER) RADIO

AND SCIENTIFIC SOCIETY.
Hon. Sec., Mr. A. R, E. Jexvings,

Caer Glowe,
Brunswick Road,
Gloucester.
This society recently held a very
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interesting meeting at the station of
the Consulting Engineer, Mr. John
Mayall, AM.LLE.E., when his high-
voltage generators were inspected.
Mr. Charles Box gave a short descrip-
tion of his single valve ‘‘ Super »’ cir-
cuit which receives London, Cardiff,
and other broadcasting stations on a
2-ft. frame.

Applications for membership should
be sent to the Hon. Sccretary.

HACKNEY AND DISTRICT
RADIO SOCIETY (H.Q.,
Y.M.C.A., Mare Street, Hack-
ney, E.8).

Hon. Sec., Mr., C. C. PHiLLIPS,

247, Evering Road, E.5.

On Thursday, May 1oth, at head-
quarters, a special lecture was de-
livered to the Society by Mr. I.. L.
Robinson,  M.Inst.C.E., M.I.LE.E.,
M.I.Mech.E., Chief Electrical Engi-
neer for the Borough of Hackney.

Mr. Robinson lectured on *‘ Elec-
tric Currents, Minute and Large,”
and stated that it was rather interest-
ing to consider the difference between
the current he had to deal with daily
and the current used in radio. His
electricity depot sent out A.C. at a
frequency of 50 cycles per second, so
that the wavelength of his current was
equal to 6,000,000 metres, compared
with wavelengths of 369 metres sent
out by 2LO, 2,600 metres by Paris,
and up to 3o,000 by the great com-
mercial stations. The daily average
load at the Hackney Electricity Works
excceded 12,000 kw, 2LO sent out
1.5 kw., yet even on this compara-
tively minute power many thousands
of people were able to listen-in.

Mr. Robinson went on to deal with
the principles of the curvent used,
with special reference to wireless, a
subjeet in which he had only recently
become keenly interested,

On  May 24th ‘* Waisteoat-pocket
Lecturettes >’ were delivered by mem-
bers of this Society. Mr. O. Elman,
a young member, asked why a horse-
shoe magnet held close to the valve
appreciably increased signal strength.
Several opinions were expressed, but
it was generally agreed that the
magnet helped to attract electrons
from the filament.

Mr. Bell explained various wireless
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circuit diagrams to enable newer ama-
teurs to understand those appearing
in papers and books.

Mr. Jenkins described with black-
board illustrations an experimental
two-valve panel which he has built to
test various intervalve couplings. It
consisted of a wooden board on which
were mounted two valve-holders and
filament rheostats. Between the two
valve-holders was a space occupied by
six terminals which enabled a number
of different couplings to be tried. Mr.
A. H. Phillips concluded the cvening
with a short lecture on ‘‘ Seeing by
Wireless.”” In his opinion it will be
many years before we shall be uble to
see moving pictures by wireless. Ow-
ing to a great difference of opinion,
it was decided to hold a special debatc
on this subject at a later date.

All communications should be ad-
dressed to the Secretary.

ILFORD AND DISTRICT RADIO
SOCIETY (H.Q., St. Mary's
Church Schools, High Road,
Ilford).

IHon, Sec., Mr. A. H. GREGORY,

77, Khedive Road,
Forest Gate, E.7.
Mr. A. P. Welch explained the
methods employed in the collection of
raw rubber and the subsequent stages
through which it passes before it be-

comes finished ebonite, in his lecture
entitted ** Ebonite,”” given on May
17th.

He stated that most ebonite she=et is
finished with its surfaces in rontact
with tinfoil, and emphasised the rcces-
sity of removing these surfaces to take
away traces of tin which adhere to it.
The lecturer then gave hints with
regard to the working of ebonite.

ILKLEY AND DISTRICT WIRE-~-
LESS SOCIETY (H.Q., The
Regent Cafe, Ilkley).

Hon. Sec., Mr. L. E. OVERINGTON,

11, Wilmot Road,
Ilkley, Yorks.

An intcresting and instructive de-
monstration was given by Mr, J. J.
Lancaster on May #%th, his subject
being ‘' Soft Soldering.”

The * tinning > and joining of
various metals with the aid of various
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fluxes were shown, special emphasis
being laid on the necessity for cleanli-
ness of all surfaces and materials.

THE KENSINGTON RADIO
SOCIETY (H.Q., 2, Penywern
Road, Earl’s Court).

Hon. Sec., Mr. J. MurcinE,

2, Sterndale Road, W.i4.
At the May meeting of the above

Society Mr. W. J. Henderson gave a

lecture on the various types of

** B.B.C."" 1-, 2- and 3-valve receivers.

After the main differences had been

explained, he demonstrated the in-

struments on the Club aerials. The
differences observed between the single
valve detector followed by Ilow-fre-
quency magnification and the more
sensitive but more intricate arrange-
ment of one high-frequency amplifier
followved by a detoector and low-fre-
quency magnifier were most instruc-

tive.  Several members joined in a

discussion concerning the effects of

self-capacity. and self-oscillation in
such circuits and the various methods
of controlling them.

The Hon. Secretary will be pleased
to answer any enquiries as to mem-
bership, etc.

LAMBETH FIELD CLUB AND
MORLEY COLLEGE SCIEN-

TIFIC SOCIETY (H.Q.,
Physics Laboratory, Morley
College, Waterloo Road,
S.E.1).

Hon. Sec., Mr. F. W. Lixc.

On Saturday, May 12th, the above
Society made a break in their usual
programme of lectures, and gave a
wireless demonstration,

A four-valve set made on the unit
syvstem, comprising ene  high-fre-
quency, one detector and two low-
frequency  pancls, being the work of
Messrs. A. E. and V. C. Percy (mem-
bers), was exhibited.

Later in the evening, with the aid of
a Brown loud-speaker, kindly lent by
Mr. R. F. Cosser (member), those
present were able to participate in the
first wireless dance held at head-
quarters, the dance music being
received from 2LO.

The Hon. Secretary will be pleased
to hear from persons desirous of ‘be-
coming members.

LIVERPOOL WIRELESS
SOCIETY (H.Q., Liverpool
Royal Institution, Colquitt
Street).

Hon. Sec., Mr. L. H. MrrLrr,

138, Belmont Road,
L.iverpool.
Messrs. The Igranic Electric Co.
kindly took charge of a meeting of
this Society on May 1oth, their repre-

sentatives being Mr. Pyrah and Mr.
Atkinson. A humorous reference to an
objection Mr. Pyrah had to the

description of the science as * Wire-

less ’* was appreciated by his, audience,
when he informed them that the. elec-
tric wire and cable manufacturers
never previously had such demands for
their products from wireless manufac-
turers. *‘ Radio "’-is in his estimation
to be preferred as a title.

Lantern slides of the complicated
machinery used for the manufacture of
honeycomb, duolateral and gimball
mounted coils were exhibited, and the
ingenious method of interweaving
cotton as an insulator in transformer
coils was shown. Mr. Atkinson then
dealt with the screening of aerials, and
impressed members with the importance
of eliminating this, relating his experi-
ences with this phenomenon in. Syria
and his attempts to overcome it. A
demonstration with a unit set tuned by
variometers, and also a standard set in
conjunction with the Western Electric
Co.’s loud-speaker enabled the mem-
bers to enjoy the broadcasting. Samples
of honeycomb, duolateral and gimball
mounted coils, a new type shielded
transformer, potentiometers and fila-
ment resistances were examined by
members.

This Society wishes to record its
indebtedness to the Igranic Electric
Co., and the Western Electric Co. for
their enjoyable evening.

Applications for membership will be
welcomed by the Secretary.

LOUGHBOROUGH AND DIS-
TRICT RADIO SOCIETY
(H.Q., Pinfold Gate, Lough-
borough).

Hon. Sec., Mg. W. ]J. TUCKER,

1, Charnwood Road,
Loughborough.

‘“The = Maintenance of Receiving
Apparatus ”’ was the subject of an in-
teresting lecture by Mr. E. W. Plant,
who gave a very clear description of a
dual amplification circuit using a crystal
detector. 51T was then received very
well on a set modified to demonstrate
this circuit.

This Society has erected a good aerial
system, and an interesling programme
has been arranged, whilst the club
receiving set will be designed with a
view to its use for experimental pur-
poses—testing circuits, ctc. 7

All interesting in Radio are invited to
atrend the meetings of this Society
which are held on Fridays, when par-
ticulars of membership will gladly be
given by the Secretary.

NORTH LONDON WIRELESS
ASSOCIATION (H.Q., The
Physics Theatre, Northern
Polytechnic Institute, Hollo-
way Road, N.).

Hon. Sec., Mr. J. C. LaxE.

On May 14th Mr. F. S. Angel gave
his eighth paper on the elementary
principles of wireless, choosing as his
subject ‘* Rectifying and Detecting.”
After explaining briefly the transmis-
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sion of signals the lecturer dealt clearly
and lully with the following :—

1. How . continuous wave are
generated.

2. Crystal rectification.

3. Thermionic valve rectification.

4. The action of the leaky grid con-
denser.

Gridleaks were then discussed, and
it was found that the experience of
members with them left much to be
desired. It was agreed by all, how-
ever, that maxers should ensure that
values marked upon such articles are
correct.

Applications to the Secretary for
membership will be answered by return
of post.

THE PRESCOT AND DISTRICT
WIRELESS AND EXPERI-
MENTAL ASSOCIATION
(H.Q., Drill Hall, Prescot).

Hon. Sec., Mr. C. E. MacaxLay,
55, Central Avenue,
The Wood,

Prescot.

On May 3rd the Prescot and District
Wireless and Experimental Association
held a meeting at their headquarters.
It was decided that as the Association
hold a portable licence, with which
experiments can be conducted within a
radius of ten miles, during the summer
a great deal of experimental work
might be done in the open air, which
would provide an added attraction to
the activities of the Club.

The Association have purchased the
component parts necessary to assemble
any receiving set, the object being to
afford facilities to members who wish
to construct any new circuits. None
of the parts will be permanently assem-
bled, but will be as interchangeable as
a box of bricks. In adopting this
method of practical instruction the
committee feel sure that they will main-
tain the interest of the members.

Another interesting feature of the
Association is ‘‘ Associate Members,”’
who are admitted at half cost of full
members’ subscription, i.e., 2s. 6d. The
Associate Member enjoys all privileges
the Association offers, except power of
voting and directing the policy of the
Association.

It is hoped in a short time to apply
for a licence for the transmission of
Wireless Telegraphy and Telephonv.

ST. PANCRAS RADIO SOCIETY.
Hon. Secc., Mr. R. M. ATtkiNns,
7, Eton Villas,
Hampstead, N.\V.3.

This Society has been  formed to
assist all enthusiasts of St. Pancras and
neighbourhood in all spheres of wire-
less theory and practice.  The Society
has secured as its technical adviser an
expert of many years’ experience.

Will all who desire to obtain par-
ticulars with a view to membership
please communicate with the Secretary.
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<= Mainly about
~ 4 Valves

The Advantage of Detuning Occasionally

T very often happens, when receiving

broadcasting, that drums are unpleasantly

loud, and produce an undesirable muffled
sound, which is much louder than it should
be in proportion to the rest of the instru-
ments. This trouble may be lessened by de-
tuning from the incoming wavelength. The
effect of this is not to interfere so much with
the higher notes, but just to cause a lessening
of the intensity of the lower notes. This, of
course, is because the waveband is very much
wider in the case of the higher notes than in
the case of the

thousands of experimenters would like to
have, but which no manufacturer, apparently,
has attempted to produce. Although
hundreds of thousands of gridleaks are in
use, how many manufacturers produce a
simple strip of ebonite fitted with two ter-
minals and two clips to take standard sizes of
gridleak ?

Another component which would be exceed-
ingly useful is an equally obvious one : asmall
ebonite panel, fitted with a couple of good
quality terminals and a holder to take single
honeycomb or similar coils. The only thing

at all resemb-
~  ling this on the

lower notes.
The notes from
a drum cause
only a slight
change in the

market, appar-
ently, is a piece
of moulded
ebonite similar
mmaws to the moulded

wavelength of

the incoming . composition on
signals, where- < an Igranic
as the higher honeycomb
notes produce - coil. This, of
a greater ) i .|I|III|Il‘J course, is not
change.  An - - good enough.
ordinary  re- - B2 What is
ceiver has to TB; wanted i_s a
be fanrl_y ﬂatly I — Fig. 1.—Arrangement of tuned reaction coil when the first valve PIRpEL Ilt'tle
tuned if uni- = amplifies at radio-frequency and is followed by a crystal delecior. h(_)lder which
form reproduc- I will stand up
tion is to be obtained. By detuning, par- by itself. Such an inductance holder

ticularly on a reaction circuit where the selec-
tivity for a given wavelength is very high,
it is possible to receive the higher notes, which
really come in on slightly different wave-
lengths, with a decrease in the intensity of
the lower notes, owing to the fact that the
detuning for the waves carrying the lower
notes is considerably greater.

More Components Required

There are several components which
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would be invaluable for tuned anode circuit
coupling, and for use when direct aerial
coupling is employed.

Another useful little item is a strip of
ebonite, fitted with two terminals, preferably
double terminals. The terminals should
not, of course, project below the surface of
the ebonite strip, which latter should be pro-
vided with two screws to enable such a ter-
minal block to be screwed on to a wooden
base-board.
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Personally, I am not a believer in beautiful
panel sets made with an infinity of trouble
and care. I would advise no one but an
experienced e‘(perlmenter to make up a highly
finished panel receiver. 1f the apparatus
goes wrong, or will not even work at the start,
it' is “infinitely more difficult for the experi-
menter to put it right, than if he had the
different components laid out on a table, or
mounted simply on a wooden base-board.

Wireless Weekly

components, which may be connected up in
dozens of different ways, than to make up a
single complete set which, once made, may
give excellent results, but will not lead to the
experimenter gaining any further knowledge.

Tuned Anode Reaction
In No. 5 of Modern Wireless 1 deal fairly
exhaustively with the phenomenon of re-
action, but anyone who works with it is
bound to discover all sorts of

new points which rarely seem to
appear in print. Take, for
example, tuned anode reaction.
One rarely hears of this being
discussed, yet there must be very
many who wonder whether tuned
anode reaction is, or is not, better
than the ordinary form using an

Fig. 2.—Circuit when the first valve is a
high-frequency amplifier followed by a valve
for rectification.

Whenever carrying out any

aperiodic coil.

The chief consideration is
whether the tuned anode circuit
is followed by a detector
other words, does the valve, in
is the reaction

amplifier, or

In

or not.
the anode circuit of Wthh
coil, act as a high-frequenc
only as a detector. using reaction ? If the firsi
valve is followed by a crystal detector, as

shown in Fig. 1, or followed by a valve

-

experiments on new apparatus
or new circuits, 1 invariably
employ a collection of bought
component parts, each con-
veniently mounted in a box
fitted with terminals. When
trying out a new circuit, it is
essential to have each component
of the best quality. A fault in
one .of the components will lead
to- entirely misleading results.

\

If an experimenter has a couple
of three-coil coil holders, two or
three valve panels, two or three
variable condensers, and two or
three good quality intervalve
transformers, he can try out
thousands of different circuits and gain a
great deal of valuable information. Of
course, a set is very attractive, and is useful
as a stand-by, but it is practically impos-
sible really to experiment with it. Of
course, many find their chief pleasure in
constructing their own sets, but here again
the same principle applies. It is much
better, in my opinion, to make up separate

o

——
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w

Fig. 3.—Arrangement of circuit when the first valve is the detector.

detector, as shown in Fig. 2, a tuned reaction
coil will give very much better results than
an aperiodic one, and in no circumstances
would I advise the latter.

In the arrangement of Fig. 3, | would here
suggest that the reaction coil be not tuned;
only is tuning desirable if the reaction cannot
be made sufficiently strong with the aperiodic
reaction coil.
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When the anode circuit of a valve is tuned
to the same frequency as the grid circuit, a
reaction effect will take place from anode cir-
cuit to grid circuit, even though there may be
no direct magnetic coupling between the two
circuits.  The grid and anode circuits are
now coupled by the small condenser formed
by the grid and anode of the valve.

Looking at Tig 1, we have not only the
magnetic coupling between L, and .L,, but
also the capacity coupling formed by the con-
denser having the anode as one plate and the
grid as the other plate. This capacity
coupling exists, even though the coils are
widely separated, and that is very often why
the valve will even oscillate, sometimes, when
there is no direct magnetic coupling.

Oscillations with Reverse Reaction

In the arrangement of Fig. 1, both forms
of reaction are present, and it is sometimes
a disadvantage to have both present at the
same time. It is, of course, not possible
simply to increase the reaction by coupling
L, to L, more tightly. It is always neces-
sary to readjust the tuning of both the con-
denser C, and the condenser C,.

Even though the reaction coil L, be
reversed, it is possible to obtain a reaction
effect, and even self-oscillation. In such
cases, this effect is due to the fact that the
capacity reaction is stronger than the mag-
netic reverse reaction. The result is that
there is a reaction effect in a direction which
tends to make the valve oscillate, and some-
times makes it do so even though the reaction
coil is reversed. Although the valve may
not produce the reaction effect when the re-
action coil and the grid coil are not tightly
coupled, yet if this coupling is tightened, a
reaction effect sets in, and the valve oscillates.

This, I think, must be due to the fact that,
looking at Fig 1, the lower part of the coil
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L., when brought close to the upper part of
the coil L,, completes a condenser. The
lower turns of L. form one plate of this con-
denser, and the upper turns of L, form the
other, and this condenser acts in parallel with
the condenser formed by the grid and anode,
and, consequently, when the two coils are
brought closer together, although the mag-
netic reverse reaction . is increased, the
capacity reaction is increased and swamps the
other, the valve oscillating as a result.

The moral is, as a matter of course, to try
the effect of reversing the reaction coil in
all cases; the fact that the valve may he made
to oscillate by bringing the reaction coil up
to the grid coil, means absolutely nothing;
the above-mentioned rather curious pheno-
menon may be taking place.

The great disadvantage of honeycomb and
similar coils is that it is frequently impos-
sible to obtain sufficient reaction effect. Par-
ticularly is this the case when the tuned
reaction coil is shunted by a crystal detector,
as shown in Fig. 1. The crystal detector in-
creases the damping of the circuit L, C, very
greatly, and, consequently, more reaction is
necessary, and this cannot always be obtained
when honeycomb and like coils are used.

Tuning the reaction coil, of course, always
enables reaction to be obtained much more
readily than if the coil is not tuned. This,
naturally, is because the capacity reaction is
helping the magnetic reaction. The reaction
from a tuned anode circuit is always greater
when the condenser across the inductance is
very small. Under these conditions, the
energy transferred to the grid circuit is at a
maximum ; and, in fact, if the inductance coil
L. in Fig. 1 had a natural frequency, due
to its self-capacity and other attendant small
capacities, equal to that of the circuit L,
C,, reaction would very readily be obtained;
even more so than if a condenser had' been
used for tuning. 2
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Conducted by A. D. COWPER, B.Sc. (London), M.Sc.

Valve Filament Fuses

NTIL we had an opportunity of
l | testing the type of valve fila-
ment fuse marketed under the

name of *‘* Polar *’
Radio Communication
we were somewhat
the possibility of
mercially, fuses that

Fuse,
Co.,

by the
Ltd.,
sceptical as to
producing com-
would infallibly

blow at a small marginal increment
above the normal safe current in u
valve filament, and yet not introduce
serious resistance into the circuit, nor
deteriorate rapidly in normal working.

However, in the ‘‘ Polar * fuses the
problem seems to have been solved;
a very fine wire, apparently of a
material with a very high temperature.
resistance coefficient, is enclosed in a
glass tube, with brass caps cemented
on ; these replacable units are inounted
in a holder, either of the panel type,
or on a separate base. Renewals,
supplied at a moderate price, can be
slipped in in a moment.

On careful test, the resistance of the
different types—3 amp., Ora, etc., and
R—was found to be very moderate
under normal working load, and the
fuses did not heat up unduly; on a
small increase of the current, the resist-
ance rapidly increased, and the fuses
became visibly red-hot on forcing the
current to what was still within the
limits of a valve filament; the fuses
blew at a figure sensibly uniform
amongst several taken haphazard from

stock. This represents a very real ad-

vance in the application of sound
engineering practice to radio; the
wireless receiver is about the only

piece of complex electrical equipment
to which fuses have not been regularly
fitted.

A Safety Wander plug

Those who have tried at some time
the brief but convincing experiment
of connecting the valve-filament across
the high-tension battery, will be glad
to know of a simple «evice, recently
submitted to us by Messrs. A, W,
Hunt, Ltd.—a combined water-plug,
and fuse plus test-lamp. This uses
the well-known device of a pocket
flash-lamp bulb as a safety fuse, but
very ingeniously incorporates it in a
special wander-plug, so that by no
chance can it be forgotten, or acci-
dentally wired around. ‘the makers
claim also that it is suitable for test-
ing individual cells of the battery.

This neat and workmanlike little
device will certainly make grateful
friends wherever it goes.

Variable Gridleak

Messrs. A. H. Huat, Ltd., have
submitted for test an attractive
little experimenter’s ‘¢ gadget ’’ in
the form of a variable gridleak,
of range from one-fifth to approxi-
mately five megohms, together with
an anti-capacity handle for operat-
ing it from a respectful distance, which
will be particularly appreciated by those
interested in long-range reception of
relatively feeble signals. Both are
well finished, practical articles, though
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the handle might, with advantage, be
made a rather easier fit in the knob
of the resistance unit. On actual trial
with a one-valve set the absolute
silence and smoothness of operation
were a revelation to one who had used
some other types of variable gridleaks,
both on noisy local transmissions and
on distant stations, as, e.g., the French
*“ Ecole Supérieure "’ on 450 netres, the
facility with which the gridleak could
be adjusted to give the optimum pos-
sible results could be well appreciated.
The latter came through very well
indeed on the one valve with careful
adjustment of the gridleak (and corre-
sponding  grid-condenser value) by
means of this little instrument, It is
certainly a weapon that should be in
the armoury of the genuine experi-
menter,

A Two-valve B.B.C. Receiver.

From Messrs. The Holborn Radio
Co., Ltd., we have received for trial a
two-valve B.B.C. receiver, *‘‘ The
Deskophone,’” with one high-frequency
amplifying and one detector valve, pro-
vision for plug-in high-frequency trans-
formers and for loading coils for the
higher wavelengths. As the name
implies, the instrument is in the form
of a small desk, with ebonite panels in
the sloping front and on the top, where
the valves and H.F. transformer are
arranged, well out of the way. This
arrangement makes the controls easy
to operate, the scales being particularly
easily readable. Criticism might be
offered of the filament resistances
which did not operate with that smooth-
ness that could be desired, and were
not fitted with a stop to avoid the
accidental switching-on of the full volt-
age of the L.T. battery. A high-
frequency transformer was not supplied
by the makers with the instrument re-
ceived ; with low-resistance tuned H.F.
transformer of tried efliciency the
receiver gave, on a good suburban
acrial, quite satisfactory results on
local broadcasting, ‘* ‘phones-on-the
table ' stage, almost too loud for one
listener, and enough tor a number of
pairs of 'phones. In the intervals of
2LO, Birmingham broadcasting was
successfully picked up.
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B.B.C. STAMP
To thuE ED1TOR, Wireless Weekly.

Sir,—1 must, as a regular reader of
this and your other helpful papers,
congratulate you on the contents of ycur
issues.

I have read with interest your
Editorial remarks concerning  the
B.B3.C. stamp on component parts for
the purpese of the propesed construc-
tor’s licence.

I hasten to state that I am entirely in
agreement with your remaric as to pro-
tecting British manufacturers, but there
is one most important fact you
have - apparently overlooked, the
most  important to my mind.
The Post Office Commitice is now
sitting with a view to straighten
ing the licence tangle. 1f it agrees to
having parts marked B.B.C. I do not
see how the cxisting tangle and forced
piracy will be stopped.

As I have just said, I am all for pro-
tecting home industries, but if a new
regulation is made, making the B.B.C.
stamp compulsory on all component
parts, this will only refer to construc-
tors of future sets and will not remedy
the existing evil, which the above Com-
mittee are endeavouring to remvdy.
This regulation would only refer to
future apparatus and net to apparatus
already constructed at home. Accord-
ing to vour Editorial, all present home-
made sets would have to be scrapped
and fresh parts bought bearing the
B.B.C. stamp. Do you seriously sug-
gest that amateurs and others should
scrap their apparatus, which perhaps
has cost them several pounds?  They
would be willing to submit their ap-
paratus for stamping with the B.B.C.
stamp, but no provision will be made
for this to my way of thinking, and we
would still have the 500,000 listeners-in
‘¢ pirates.”

I would suggest that the best way
would be for the Post Office to order
that owners of existing home-made sets
must make a declaration on a pre-
scribed form or by letter, stating that
all their parts are British made, and
in the case of complete parts, beught
and put together. Such a declaration
to be made within one month after the
Post Office calls for such declarations,
any components used after that period
to be stamped with the B.B.C. stamp,
subject to penalty.

_ high-resistance.

In the case of declarations made be-
fore the expiration of that period, an
acknowledgment sent by the Post
Office that such declaration has been
received and is in order, to cover
present scts, but not future sets. If
some such method is not adopted, 1 am
afraid that listencrs-in  who already
have their sets made from unstamped

component  parts, will still be
[ 3 "
pirates. I am, etc.,
l.ondon, E.C.2. F. W. Smitu.

TELEPHONE LEADS
To rtur Epitor, Wireless Weekly.

Sir.—Your  publication.  Wireless
Weekly, is so full of good things that
only to-day, Tuesday, have I been able
to get as far as the Correspondence
columns of last Wednesday’s issue.

A correspondent has found that the
length of the telephone leads makes no
difference to the signal strength, and
he has arranged matters so that he can
listen-in while in bed. That is quite
satisfactory with a crystal set, but with
a valve set it is not much good having
the ’phones on in bed if one has to get
up again to switch the filaments off.
My own solution is as follows :—At-
tached to the 'phone terminals of the
set is a 36ft. length of ““ flex,” to the
other end of which is connected the
loud-speaker, which can thus be carried

about to any part of the house. A pair
of head-’phones is connected per-
manently in series with the loud-

speaker, but at the receiver end of the
flex, so that 1 can tune-in in the
operating room without having to
switch over from ’phones to loud-
speaker. 1f it should so happen that I
want to listen-in to the broadcasting
for any length of time, I run another
6ft. length of flex to the room where
the loud-speaker and a comfortable
armchair are situated. This second
length of flex is used to control the fila-
ment current, a relay being used for
this purpose. By this means the actual
L.T. leads are kept short and are un-
affected by the resistance of the *‘ flex.”’
The relay in my case is made from an
old electric bell indicator coil, such as
can be bought for a few pence from
any electrical stores. The winding of
the relay is, of course, insulated from
the iron core, and should be of fairly
The dry cell is of the
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type used for eleciric bells, and has

been in usc now for over six months
and is still working merrily. The totat
cost of this arrangement, including
‘“ flex,” battery, switch and relay, is
only a few shillings, But the con-
venience of being able to switch any
unwanted item off without getting out
of the armchair is worth a great deal.
I might add that, in spite of this
luxury, 1 am an experimenter, and not
merely a listener-in. It is probably for
that - reason that [ appreciate Wireless
Weekly so fully. I am, etec.
J. F. Staniey,
B.Sc., A.C.G.l.,, F.RA..
Highgate, N.6.

HEY PRESTO!

To e Epitor, Wireless Weekly.

Sir,—I notice in your ‘‘ Jottings '’
this weelk that you are troubled by a
mysterious disorder of your set which
vou attribute to an ‘‘ elemental,”’ and
suggest a search for some formula
which will exorcise.

Strange to say, my own set was
similarly affected one night during the
present week, and as I was expecting
a visitor with whom I had to do a
‘“ wireless *’ deal, 1 was accordingly
annoyed. Unconsciously I muttered the
whole magic phrase used by sorcerers
from time immemorial, *‘ Damman
blahstit.”” I at once noticed a slight
increase in signal strength, and a
vepetition of the formula resulted in a
rush of sound which jerked the loud-
speaker off the table. B'lieve me or
b'lieve me not. I am, etc.,

R. H. EosTar.

Birmingham.

CRYSTALS

To tHE Epitor, Wireless Weekly.

Sir,—With reference to A.G.'s '’
letter in your issue No. 6, 1 should like
to say that 1 also have tried carborun-
dum crystal without any applied
potential, and that I find it, as he says,
just as sensitive as any other crystal,
but only when the signals received are
loud. 2LO comes in very loud, as also
does 20N, and the tuning is far more
selective. I have tried carberundum in
conjunction with gold, graphite, brass,
copper, steel, zinc, and aluminium, as
well as with hertzite and silicon, and
find that there is nothing to choose be-
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tween them. 1 can, Lowever, get but
little Morse, and what I do get, though
very loud when using silicon and. gold,
is even louder when carborundum is
employed. The weak DMorse and
amateurs do not come in at all.

In conclusion 1 should like to con-
caratulate vou on your two papers, and
to say that 1 have given up the three
1 used to take in and now only take
your two most excellent ones.

1 am, etc.,
F. PRIDDEN.

INDOOR AERIAL RECEPTION
To tHE Epitor, Wireless Weekly.
Sir,—Perhaps it might interest some

of your readers to hear of some of the
results which I have obtained, using
two valves and a crystal, on a 10ft. in-
door aerial, in Hampstcad. Fig.
is the circuit 1 employed in these
experiments.

My aerial consists of four wires
strerched across my room, which is on
the ground floor, as high
as 1 could get them, and
running in a zig-zag
fashion.

With this aerial
afore-mentioned receiver, 1
could tune out 2LO and
bring in Birmingham at
will, and I have also re-
ceived Manchester even
better than Birmingham,
which is largely due to
the directional  properties
of the aerial.

1 lisiecned to the open-

and the

brightness or even tuneful melodies.
This class of programme must fail to
giva genéral satisfaction.
I am, etc.
H. Scrivex.

A « BLIND' SPOT
To the Eorror, Wireless Weelly.

Sir,—It may interest some of vour
readers to know the results obtained
with a home-made crystal receiver at
Newbury, well known as a blind spot.

Using a good aerial and zincite
copper-pyrites, [ have received on
several nights the Paris station at the
High School of Posts and Telegraphs.
Birmingham and l.ondon are received
practically every evening, 5IT being
very plain.  \With one high-frequency
and one detector valve and a 4ft. aerial
ZLO, 5IT, 2ZY and 5SC are quite
audible, the opera from 2LO being very
good. 1 am, etc.

]J. Browx.

Newbury.

Wireless Weellly

The set can be made to oscillate so
violently as to render recepticn within
half-a-mile impossible, but, of course,
I do not allow this during broadcast-
ing hours. The results compared are
as below :—

(The set being used in N.E, Lanca-

shire.)
NORMALLY. Wit REVERSED
Leaps.
2 LO (200 miles).

Headphone  strength
intermittently.

2 ZY (30 miles}.
Loud-speaker strength,
regularly.

5 SC (170 miles).
Headphone strength,
intermittentiv.

5\VA (170 miles).
Inaudible.

Loud-speaker strength
with fading.

Same as normaily.

Same as normally.

Loud-speaker strength
intermittently.

5 NO (90 miles).

Headphone ~ strength, Samc as normally.
regularly but faint.

5 IT (— miles).
Inaudible. Inaudible.

[ think the above forms a

ing of the Cardiff broad- |
casting  station, and it
was, though somewhat
weak, very clear; ==
is very critical, but =

with

a little patience this difhi-
culty should be quickly
overcome. The Hague I

have not yet tried, but such an arrangc-
ment should bring it in quite audibly.
1 am, etc.,

London. C. W. BippuLrrn.

ONE MAN'’S FOOD 1S
To tie Epitor, Wireless 1Weekly.

Sir,—With regard to a corre-
spondent’s letter in this week’s issuc
entitled ‘* On Music,” 1 think he has
stated the only possible solution to the
broadcast programme problem when
he says ‘““mix it.” I am one
of those unfortunate  individuals
who are positively frozen (which
I am told is one degree beyond
bored) with Chopin Etudes, Nocturnes,
etc., and would much prefer brighter
music, but I quite realise that there are
other ** listeners '’ who doubtless prefer
more classical music, and, of course,
that is where the idea of ‘‘ mix it "’ is
splendid. 1If we are all catered for there
is little fear of dissatisfaction, but it is
no use shutting our eyes to the fact
that many recent programmes have been
very ** high-brow,’’ with no touches of

\V
é?
T |

tuning =

60Vl

s

=1
-

)} very interesting question for
discussion.
I am, etc.,
\WouLp-st:
EXPERIMENTER.
Cheltenham.

STUNT RECEPTION
To e Eprror, Wireless
[Veekly.

Sir,—The following may
be of interest in relation to
the correspondence regarding
interference by neighbouring

aerials :—
I have an experimental
_) table, also a *unit’ set

Fig. 1.—INuslraling the circuil referred to by C. W. B.dd iph.

ARE THERE OTHERS?
To tne EpiTOR, Wireless Weghkly.

Sir—I should like to draw your at-
tention to the fact that certain four-
valve broadcasting sets of reputed
make, bearing the B.B.C. stamp, can
be made to oscillate violently.

I am a possessor of one of these sets,
and discovered the fact mentioned above
accidentally.

The set consists of one H.F. detector
and two L.F. valves, aerial tuned by
variometer, high-frequency coupling is
a variable high-frequency transformer.
Normally the set will receive 2ZY and

5NO regularly, 2LO and 5SC inter-
mittently after dark.

On reversing the L.T. Ileads,
however, the set can be made to

oscillate on certain wavelengths, with
the result that 2L.O: comes in at loud-
speaker strength, and also 5WA (Car-
diff) keeping the set just off oscillation
point. To 5NO and 2ZY this altera-
tion makes no difference, except that
if the set be made to oscillate, loud
but distorted speech results.

581

made up according to plans
suggested by Mr. R. W.
Hallows. The other even-
ing my boy tested his ex-Army set,
using our P.M.G. aerial. I had dis-
connected the aerial from the *‘ unit ”
for him, and sat watching, retaining
the ’phones. Mechanically 1 switched
the valves on and received 2L.LO with
only a shade less strength than when
using the aerial. As the tuning on the
Army set varied, mine varied with it,
but when in resonance the strength of
reception on both sets was increased to
an extraordinary degree. No reaction
was used on either set. The two instru-
ments were at least 5 to 6 feet apart.
We made a further test; one set was
connected to the P.M.G. aerial, the
other to a wire slung immediately under
it, about 10 feet above the ground.
This time the earths were quite scpar-
ate. The sets were then tuned, with
the same results, namely, when (hey
were in resonance the one varied with
the other in see-saw fashion, but the
moment tuning svnchronised, both were
greatly increased in strength than when
using the aerial on cither set.

I am, etc.,

Finchley, N.3. E. J. Bray.
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The following list has been specially compiled for *Wireless Weekly”” by Mr. H. I. P. GEE,

Patent Agent,

Staple House, 61 and 62, Chancery Lane, W.C.2, and at 70, George Sireel,

Creydon, from whem copies of the full specifications published may be obtained posl free on

payment of the cofficlal price of Is. each.
relating to Palents, Designs and Trade Marks.

12739, ALpwep, W.—Commutator for direct
currents of dynamo electric generators and
wmotors. May 12th.

12360. AwmpcrroN, R.—Electric controllers.
May 8th

12174. Amcy, B. N. b’ —Eleotric switch.
May 7

12325. Asrtey, A.—Device for earrying

wireless valves. May 8th.

12554. Bamser, W. L.—Boxes of fronolad
electric switches, &¢. May 10th.

12785, Barsovr, R. H.—Receiving appa-
ratus for wireless signalling. May 12th.

12591. Biexamy, J. B.—Indoor aerial.
May 10th

12413. Binbross, A. K.—Crystal-holders

fer wireless receiving instruments. May
9th.

12732. Britisa Taoymsox - Hotsron Co.,
1.rp.—Control of eleotric switohes. May

11th.
12777. BritisE Tromson - Houston Co.,
l.rp.—Telephone receivers, &c. May 12th.
-12778. Bririsa THouson - Housrox Co.,
l.rp.—Insulating materials. May 12th.
12368. BritisE TaomsoN - Housrox Co.,
I.tp.—Eleotrie switches. May 8th.
12771. Bury, E. O.—Shunt regulators for
electric generators, &c. May 12th.

12331. Bussy, W. A. E. — Thermionio
valves. May 8th.
12777. Burcmer, J. H.—Telephone re-

ceivers, &c. May 12th.
12313. CarreLy, J. 8.—Ear-picces of tele-
phones, &e. May 8th.

12217. CiirroN, H.—Multiple wireless re-
oviver. May 7th.

12579. Croup, J. W.—Electric switches.
May loth.

12328. Couemax, O. J.—Rectifier crystals
for wireless telephony. May 8th.

12359. Cmeep, F. G.—Telegraphio
Iing apparatus. May 8th.

12359. Creep & Co., Lrp.—Telegraphic
signalling apparatus. May 8th.

signal-

12702. Cruerier-HanmeEr Mre.  (o.—Rheo-
stats, &c. May 1lth.

12632. DuanieLs, A.—Fittings for electrical
epparatus. May 10th.

12632. Dawirts, H —Fittings for electrical
apparatus. May 10th.

12632. Daniers, J.—Fittings for electrical
apparatus. May 10th.

12319. Davis, W, J.—Rheostats. May 8th,

12319. EbpisoN SwanN Erecrrie Qo., Ltp.—
Rheostats. May 8th.

12785, Eiecrricat ApraraTus Co., LTD.—
Receiving apparatus for wireless signalling.
May 12th
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APPLICATIONS FOR PATENTS

(Specifications not yet published.)

12633. ENTwWISTLE, A. T.—Connector box for
connecting electrio wires. May 11th.
12284. Figueirepo, E.—Combined handle

and coupler for tumbler switohes. May 8th.

12528. Firzeersrp, F. W. V.—Means for
reoeption, . recording, and reproduction of
telephonic signals, &c. May 10th.

12732. Frrzceraip, A. S.—Control of elec-
trio switches. May 11th.

12542. FrrzeeraLp, F. W. V.—Means for
telephonic, &o., transmission, reeception,
and reproduotion of drawings, &e. May
10th.

12313. Frercmen, 8.
telephones, &c. May 6th.

12777. Fossey, F. A.—Telephone receivers,
&o. May 12th.

12705. FuLLer, L.—Electric acoumulators.
May 11th

12705. Friier’'s UNitep ELECTRIO WORKS,

A.—Ear-picoes of

L1tp.—Eleotrie accumulators. May 1lth.
12368. GeNeraL  Ergcrric  Co.—Eleotric
switohes. May Bth.

12356. GEs. FUR DRAHTLOSE TELEGRAPHIE.—
Telephonic  transmitters and receivers.
May 8th. (Germany, August 30th, 1922.)

12637. GrepAILL, A. H.—Programme con-
tr(t)lling device for electric current. May
11th.

12261. Gourp Srtorage Barterr  Co.—
Manufacture of storage-battery separators.
May 7th.

12458. GramaMm, E.
apparatus. May 9th.

12655. Grssnecars, J. M.
wireless battery. May 11th.

12217. Hai. H. T.—Multiple wireless re-

A .—Thermionic valve

L.—Frame for

ceiver. May 7th.

12427. Hamviy, T. — Wireless receiving
sets, May 9th.

12331. Houtanp, F. C. R.—Thermionic
valves. May 8th

12484. HoLwortEY, H. F. — Portable

aerials for wireless signalling. May 9th.
12667. Hvuemes, E. G.—Mounting of in-

duetance coils. May 11th.

12702. Ioranic Eiwectric Co., Lrp.—Rheo-
stats, &c. May 1lth.

12675. JomnsoN, 0. H.—Telephone, &c.,
regeivers. May 11th.

12410. Jomwxsox, H. R. S.—Thermionie
valve devieces. May 9th.

12410. Jon\sov L.—Thermionic valve de-

vices. May 9

12243. Ku‘nnu, S.—Electric resistance
materials. May 7th. (Japan, May 8th,
1922.)

582

We have arranged for Mr. Gee o deal with gquestions
Lelters shculd be sent lo him direct at the above address.

12607. KrecaN, 0. A —Wireless telegraphy,
&c. May 10th.

12583. KOBIOLEE,
ing device. May
10th, 1922.)

12723. Kvurskr, J. A.—Electric generators.
May 11th.

12185. Maipen, A. E.—Cap for
valves, &c. Mny 7th.

12554. Mipuanp Errctric Mre. Co., Ltp.—
Boxes of ironclad electrio switohes, &ec.
May 10th.

12689. MorcH, J. J.—Diaphragm for tele-
phone receivers. May 11th.

A. M.—Vaouum-produc-
10th. (Australia, May

wireless

12623. Mumrsy, R. L.—Switeh devices.
May 10th

12778. NrwsouxDp, R.—Insulating mate-
rials. May 12th.

12467. Oaxrey, E. O. F.—Wireless re-
oeiving apparatus. May 9th.

12771. PHitues, W.—Shunt regulators for
electric generators, &e. May 12th.

12689. RicHumoxNDp, H.—Diaphragm for tele
phone receivers. May 11th.

12458. Rickers, W. J.—Thermionic valve

apparatus. May 9th.

12680. RominsoN, H. M. — Masts for
aevials, &c. May 11th.

12268. StratHpEr, A, K. E.—Series-parallel
electric switches. May 7th.

12182. TAYLOR, A. M.—Electric transmis-
sion systems. May 7th.

12623. TeirpHONE Mre. Qo.., Ltp.—Switch
devices. May 10th

12262. UnNiversaL WiNping Co.—Eleetric,
&c., coils, and winding machines therefor.
Muy 7th.

12770. Warp, J. A.—Variometers for radio

telegraphy, &e. May 12th.

12778. WarreN, H. W. H.—Insulating
materials. May 12th.

12543. Warts, L. B.—Combired valve
holder and filament rheostat for wireless
valves. May 10th.

12671. Westerny Errcrric Co.. Lrp.—Elec-
tric discharge devices. May 11th. (United
States, May 12th, 1922.)

12766. WesterN Eiecrric Co., Lrp.—Tele-

phone receivers. May 12th. (United Btates,
November 17th, 1922.)

12695. Wrstery Eiecrric Co., Ltp. (West-
ern Eleetric Co., Inc.). —Selectm" switches.
May 11th.

12453. Woopixg, W. G.—Frame aerials
for wireless telegraphy. May 9th.

12777. Young, A. P.—Telephone re-
ceivers, &c. May 12th.
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ABSTRACTS FROM FULL PATENT SPECIFICATIONS RECENTLY PUBLISHED

(Copies of the full specifications, when printed, may be obtained from Mr. Gee,
post free on payment of the official price of 1s. each.)

195100. Low, A. M.—In an impulse trans-
mitter of the type having a number of
signal dises, each of which can be released
from a stop by depressing a corresponding
key, the disc.is hroucht to rest by a second

Fig. 1.—Ilustrating Pat. No. 195:00.

stop after sending its signal, and is again
released when the key is let go, whereupon
it sends an annulling signal and completes
its revolution to normal position. The ap-
paratus is particularly for use in radio-
control systems. June 8th, 1917.

195134. Moopy, G. H., and Burier, H. D.
—A stand for use with induectance, coupling,
reactance, and like electric coils for use in
wireless signalling, comprises a base, and
one or more insulating blocks fixed to the
base or to movable arms, each block being

provided with terminals and with plugs
and/or sockets to engage corresponding
June.
6th (WED.).—Tottenham  Wireless
Society. Buzzer  Practice.
: Monthly  General  Meeting,
H Lecturettes, etc.,, at the In-
: stitute, 10, Bruce - Grove,

Tottenham, N.17.

7th (Tnurs.).—Hackney and Dis-
Debate

Bell
and Mr.

trict Radio Society.
on *‘ Wireless.”
will lead off for

A. H. Phillips against.
7th (Tuurs.).—Derby
Club. Lecture
tive Circuits,’”” by Mr. S. J. R.

Mr.

taurant, Tenant Street, Derby.

(Fri.).—Leeds and
Wireless  Society.
‘‘ Elementary
Transmitting Apparatus,’

8th

p.m,

8th
Radio Society.
night, admission free, at St.
Thomas’s Parochial  Hall,

pool.

Wireless
** Regenera-

Altwood, A.M.L.LE.E., at 7.30
p.m., at the Shaftesbury Res-

District
Lecture,
Theory of
by
Mr. D. E. Pettigrew, at 7.0

(Fr1.).—Seaforth and District
Visitors®

Seaforth Road, Seaforth, Liver-

sockets andfor plugs on coil-holders, the
ooils being detachably mounted on the
holders, and any or all of the eoils being
adjustable, together with the corresponding
holders and blooks relatively to the base
and other ocoils. The movable blocks are
mounted on arms turned about pivots by
handles, so that the movable ooils are
rotatable about external axes parallel to
their planes. December 17th, 1¢21.

195266. GoopyMaN, W. H., and DUBILIER
CoxpExNseR  Co. (1921), Ltp.—An electrio
ocondenser Gomprises sets of plates or units
arranged radially around a centre or axis,
each set oomprising a number of plates
or units mounted together in block form,
and arranged substantinllf' tangentially to
concentrio oircles. The plates or units of
high potential are preferably arranged ad-
jacent the axis, thosc of low potential being
arranged adjacent the periphery of the
condenser. Mareh 22nd, 1922.

195310, HEMARDINQUER, P.—A frame aerial
is rigidly- conneoted to a table so as to
form one of the table supports. June 2lst,
1922, Convention date, March 2l1st.

195318. Warp LroNsrD EvictRio  Co.
{Assignees of A. E. Walier).—The resist-
ance clements of rheostats are formed of
thin self-supporting ohannecl-shaped strips,
having flat end portions by which the strip
ig supported and oconnected. July 27th,
1922. Convention date, March 27th.

195319. Warp Leoxarp Erectric  Co.
(Assignees of A. E. Waller).—Electric re-
sistances comprisc n series of copper, brass,
iron, or other conduoting strips attached
to a base, resistance elements being sup-
ported upon and connected between ad-
jnoent strips in displaced positions so as to
facilitate dissipation of heat. The resist-
ance elements arc formed of thin metal
ribbon, ribbed or bent into channel form

FORTHCOMING EVENTS

12th (Tuges.).—Battersea and Dis-
trict  Radio Society. Mr.
G. E. Reeves will lecture at
8 p.m. on * Accumulators '
at the Board Room, Lach-
mere Road Baths.

14th (Tnurs.).—The Cardiff  and
South Wales Wireless Societv.
Experimental Work in charge
of Mr. N. N. Drysdale.

14th (Tuurs.).—South Norwood
and District Branch of the
Radio  Association. Lecture
by Professor P. M. Baker,
B.Sc., at Stanley  Halls,
South Norwood.

15th (Fr1.).—The Radio Society
of Great Britain. Mr. J. H.

Reeves, M.A., will lecture on
the ‘' Effect of Capacity in
Receiving  Circuits "' (with
demonstrations) at In-
stitute  of En-
gineers. Any persons
interested are cordially in-
vited to write to the Hon.
Secretary, Mr. ‘L. McMichael,
32, Quex Road, Hampstead,
N.W.6, asking for a ticket,
which will be sent gratis.

the
Electrical

at the main portions and having flat por-
tions at the ends and at the centre, where
the clement is bent into V form. July 27th
1922. Convention date, March 28th.

x ==
Fig. 2.—Illustrating Pal. No. 195134.

195337, "ForGes Er. ATELIERS DE CONSTRUC-
TIONS ELECTRIQUES DE JrUMONT.—A -loading
ooil is-placed in a recess formed by two
members moulded from iron filings or mag-
netic powder agglomerated with insulating
material. The members are conncoted to-
gether by means of a rod, and an air gap
may be left between the central abutting
portions of the members. The coil is made
by binding together the wires of the various
circuits and winding the cord so obtained
on a mandrel to form a ring. May 4th, 1922,
Convention date, March 27th.

16th (Sat.).—Tottenham  Wireless
Society. Visit to  Ship
Station.

21st (Tnurs.).—The Cardiffl and

South Wales Wireless Society.
Lecture, *‘ Accumuilators, Con-
struction, Use, and Charg-
ing,’” by Mr. J. G. Proger.
21st (Tiurs.).—Derby Wireless
Club. Experimental  Work
with 2 H.F. valves, conducted
by Mr. H. J. Kirk, at the
Shaftesbury Restaurant, Tenant
Street, Derby, at 7.30 p.m.
27th (WEep.).—The Radio Society

of Great Britain. A paper
will be read by Mr. R. A,
Watson, of the Radio Re-
search Board, on ‘ Atmo-
spherics,”” with an experi
mental demonstration on wave
form.

We feel sure that the walue of
these announcements would be
greally enhanced by the inclusion of
particulars regarding the place
where the lecture, etc., is to be held
and the time of its commencement.
These details are frequently not
supplied to us. Will Society Secre-
taries kindly note?
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Information Department

|

D10

Conducted by J. H. T. ROBERTS, D.Sc. (F.Inst.P.), assisted by A, L. M.

In this section we will deal wilh all queries regarding anything which appears in
Weekly,” * Modern Wireless,” or Radio Press Books.
Qucries, accompanied by the Coupon from the current issue, must be enclosed in

answered al once.

an envelope marked ‘“Query,” and addressed to the Editor.

()
\pp_ie .

DOUGLAS

 Wireless

Not more than three gquestions will be

Replies will be sent by post if stamped

addressed envelope is enclosed.

J. R. (WALWORTH) asks for a circuit diagram
showing a rectifier and one low-frequency valve.
He specifies certain requirements, and asks for
connections to be clearly marked.

We reproduce herewith 4 suitable circuit diagram
incorporating the features you require.

-

E. W. T. (MOLTON) is about to construct a 4-

valve set described in ‘ MODERN WIRELESS,”
and asks (1) Whether he would be able to receive
certain long-distance stations provided suitable
inductances were used. (2) What type of coils
would be necessary for this purpose. (3) Whether
special low-frequency intervalve transformers are
necessary to receive long-distance stations.
(1) With suitable inductances you should be able to
hear Morse messages from great distances with this
set. (2) The size of coil depends entirely on the
wavelength you wish to cover. (3) There is no differ-
ence in the construction of intervalve transformers
for any particular wavelength. These devices
function equally efficiently on all waves. Such a
receiver as you describe forms a very useful all-round
combination for general worlk.

F.L.A.W. (BRIXTON) is contemplating building

the 5-valve circuit shown on page 65 of ‘‘ Wireless
Valves Simply Explained,’”’ Radio Press Limited.
He asks for comstants for the circuit.
Without knowing the range of wavelengths you
propose to cover, we cannot very well advise you.
If you will let us have further particulars, we will
then be able to describe the values of the components
in detail.
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M. C. (WIMBLEDON) has constructed the three-
valve broadcast receiver detailed in ‘‘ MODERN
WIRELESS  No. 2, and obtained satisfactory
results. He now wishes to add reaction to his set
so that he can hear broadcasting from other stations
as well.

Reaction must not be used in such a manner as to
cause the aerial circuit to oscillate when receiving
British broadcasting.

R. E. W. (CAMBERWELL, S.E.5) wishes to
construct the two-valve broadcast receiver in No. 1
of ‘**“ MODERN WIRELESS,’’ but finds difficulty in
getting the inner tube to rotate in the outer one. He
therefore queries the dimensions given.

A slight error has crept into the dimensioning of
these tubes. The outer tubes should be 4in. and the
inner ones 3in.

J. T. D. (LEYTON, E.10) asks with reference to
the compact broadcast receiving set in the March
issue of ‘“MODERN WIRELESS” whether a
clearance of {in. all round the rotor is sufficient.

One-sixteenth of an inch clearance is quite sufficient
for this variometer, and vou will find the set very
satisfactory in use.

J. D. (LITTLE SUTTON, BIRKENHEAD) asks
certain questions.
Grouping ten individual questions under seven head-
ings does not constitute three questions. Before we
can reply to you, we must ask you to condense your
queries to the necessary number, otherwise the first
three onlv will be dealt with.

E. G. C. (EARL’S COURT) asks the following
questions : (1) The number of copper coils 1}in. by
jin. and mica sheets 1%in. by lin. to make a fixed
condenser of value 0.001 uF capacity. (2) The same
for a condenser of 0.0005 capacity.

(1) Eight coils will be required for the first condenser,
and (2) four foils for the second one.

R. E. M. (FINCHLEY) is constructing the pro-
gressive unit receiver described in ‘‘ WIRELESS
‘WEEKLY,” and wishes to know how the wire from
T, is attached to the spindle of the switch so that it
does not revolve when the switch is turned. He has
also reversed the position of the coil on the baseboard
and asks whether it makes any difference to the
working of the set.
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If you put a spring washer between the nut of the
switch arm and the wood, you will find that there is
no tendency for the wire to turn. With regard to
your second question, the position of the coi! makes
no difference to the working of the apparatus.

R. D. (N.W.2) has made the variometer receiver

described by Mr. Redpath in ‘* MODERN WIRE-
LESS,” but does not hear any shipping. He asks
if in our opinion there is anything the matter with
his aerial, or if he could improve it in any way so
as to obtain a greater range.
We think if you pay more attention to the insulation
of your aerial, and particularly the lead-in wire, that
you will have no difficulty in receiving Morse
messages.

F. G. F. (CORNHILL, E.C.3) wishes to know
whether it is possible to add another high-frequency
valve to his reaction capacity coupled amplifier
using a tuned anode coupling.

We give herewith a circuit diagram showing how
two stages of tuned anode coupling circuit may be
used.

e T
—————
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—
[]
INPUT
— 00— OLT

A. C. (GLASGOW) wishes to know what form of
inside aerial will give him the best resuits.
You should arrange an indoor aerial on exactly the
same lines as an outdoor aerial, but it will probably
be an advantage to have four wires instead of two,
thus raising the self-capacity’ of the system. Wires
should not be run round the walls of a room to form
an indoor aerial.

F. H. (BIRMINGHAM) asks the following ques-
tions : (1) What size of anode coil will he require
used in conjunction with a variable condenser of
0.0002 «F capacity to cover the British Broadcasting
band of wavelengths. (2) Whether a similar coil
might be used to produce reaction effects on to the
anode coil.

(1) A cardboard tube 3in. by 3in., wound full with
number 26 s.w.g. double cotton covered wires, and
provided with four tappings, will be satisfactory.
(2) A similar coil may be used for reaction.

Ex. W. O. (WEST HARTLEPOOL) wishes to

wind a set of basket coils to cover a range of from
300 to 2,800 metres, using a variable condenser of
0.001 nF capacity, and wishes to know the number
of turns of wire required.
You will require four coils, wound with the fol-
lowing number of turns:—(1) 70 turns; (2) 120 turns;
(3) 180 turns; (4) 240 turns. This will cover from
about 280 to 3,000 metres.

T. D..F. (MARLBOROUGH) is making a crystal
valve circuit using certain arrangements of which
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he has forwarded us a sketch. He asks (1) whether
the circuit is correct. (2) If his tuning coil consists
of 120 turns of No. 24 d.c.c. wire on a 3iin. former,
what size should the anode coil be. (3) Might
basket coils be used to increase the range and if so
should the same size coil be plugged in to the tuner
and anode circuit.

(1) Your circuit is quite correct. (2) The same size
coils might be used, or the tuned anode coil might
be slightly larger. (3) Basket coils could be plugged
in as desired, when they should both be of similar
size.

M. D. (BIRMINGHAM) has constructed a unit

receiving system as described in ‘‘ WIRELESS
WEEKLY,’ but does not obtain satisfactory results.
He submits a description of how he has connected
his apparatus, and asks if we can help him.
We are afraid that you have not followed out the
connections quite accurately. If you will check
these carefully vou will find that results on this unit
system will be just as good as on the slider set you
mention.

D. T. N. (MERE) submits a diagram of his set,

on which he hears Birmingham very loudly but
complains that he does not hear 2LO.
We think your aerial tuning arrangements are at
fault, and suggest you experiment carefully with
these. You should hear 2LLO as loudly as 51T with
the apparatus you describe.

G. B. (E.16) submits a circuit diagram of his

apparatus, showing switching arrangements, and
asks whether they are correct.
The method of switching you suggest is quite suit-
able, and should be satisfactory. It would, of
course, be an advantage from an economical point
of view to extinguish the unwanted valve filament at
the same time, but this is not necessary. There is
no necessity to use low resistance telephones with
this arrangement.

C.B. (MERTON, S.W.19) has certain components
and wishes to know how to make up a low-frequency
amplifier using them.

We give herewith a circuit diagram showing how the

HT+

various parts you -mention should be connected up.
4,000-ohm telephones will be quite suitable for use
with this amplifier.

A. T. (ROTHERHAM) refers to the Armstrong
super-regenerative receiver described in ‘' MODERN
WIRELESS,” No. 4, and asks the following ques-
tions : (1) How is the screening of the variable con-
denser effected. (2) Whether 3 pairs of telephones
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Have you a
friend who s
a Beginner?

If you have a friend who is just
about to take up Wireless, get
him a copy of this little book.
First published over a year ago,
it is.still the best elementary
book on the subject. Its sales
have been enormous—sufficient
evidence that it treats the sub-
ject in an interesting and authori-
tative manner.

Wireless M1
Radio Press

f or A l l Wireless Library.

By John Scott-Taggart, F.Inst.P.
(Editor of ¢ Wireless Weekly.’’)
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Received—How a Wireless Re-
ceiver Detects Waves — The
Aerial—The Earth Connection—
How a Wireless Set is Tuned to a
Certain Wavelength—The Vari-
able Condenser—The Crystal De-
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Works—Conclusion,

RADIO PRESS Ltd.

Devereux Court,

6D.

From all Booksellers

and Newsagenis, or

71d. post free direct
from Publishers.

June 6, 1923

might be used with this receiver. (3) How to in-
corporate certain alterations which he has thought
of.

(1) The variable condenser is sufficiently screened by
simply enclosing the vanes with perforated zinc sheet-
ing. A condenser in a brass case such as the Polar
condenser would, of course, require no additional
screening. (2) Three pairs of telephones may be used
with this receiver. (3) We do not recommend any
departure from the design of this instrument, which
has been very carefully worked out.

J. G. (LYNTON) submits a number of questions
referring to the 2-valve Broadcast receiver described
in ““ WIRELESS WEEKLY,” No. 4.

We believe you are in rather an unfavourable spot
for the reception of Broadcasting, but at the same
time this receiver will give very good results. An
accumulator of not less than 40 ampere-hours capacity
should be used, and the high-tension voltage might
be Go. Soft valves would be fairly satisfactory in the
apparatus, and the full length of aerial should be
employed. No variable condensers whatsoever are
required for the reception of Broadcasting with this
apparatus.

J. C. (ABERDEEN) asks for a circuit showing
how he may effect modulation by grid control of
the oscillating valve of his transmitter.

o,
o

We reproduce herewith circuit diagrams showing
two alternative methods of grid control.

—>
-
- -

G. A. (Nr. MANCHESTER). Pleasesend us your
address; we have a letter for you.
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F. A. B. (CLAPHAM COMMON) has a low-
frequency amplifier with which he experiences
trouble. He submits particulars of his apparatus,
and asks whether we can help him at all.

There are several reasons why your amplifier may be
giving trouble.  We think from your descriptions
that the intervalve transformers are not well
situated, as if they are too close together howling is
liable to be set up. Your valve may also be too
soft, the grid potential may not be sufficiently
negative, and your high-tension batteries may have
much too high a value. We think you should ex-
periment with different values of high-tension
voltage, and if possible different valves. We give
herewith a sketch showing how to add grid cells to
a low-frequency amplifier to give the grid a suffi-
ciently negative value.

OTel
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W. H. B. (CAMBERWELL) is about to construct
the receiver described in ‘* WIRELESS WEEKLY,”’
No. 4, on page 218, and asks whether it is selective.

This device is exceedingly selective, and you should
have no difficulty in tuning out 2LO

W. W. A. (TOTTENHAM, N.17) asks (1) The
number of turns for a set of lattice coils to cover
from 250 to 1,000 metres. (2) What size of variable
condenser is most suitable for tuning a rejector
circuit. (3) Certain questions about reaction coils.

(1) A series of fixed coils having from 30 to 3130
turns should be constructed. (2) A condenser having
a value of about 0.0003 uF is most suitable. (3) Re-
action applied to the tuned anode circuit will result
in an increase of signal strength.

G. G. (EASTBOURNE) wishes to make a valve

receiver for the reception of 21O, and would like
to know what parts he would require to build this
instrument.
We suggest a 3-valve receiver on the lines of ST4s
(‘* Practical Wireless Valve Circuits,”” Radio Press,
Ltd.), for which you will require the following
parts :—

(1) A 2-coil holder.

(2) 3 valves.

(3) 1 grid leak and 2 fixed condensers.

(4) 2 variable condensers, 1 0.001 uF capacity and

the other 0.0002 uF capacity.

(5) 3 honeycomb coils, 2 of go turns and 1 of 33
turns.

Any good make of intervalve L.F. transformer, high-
and low-tension batteries, and a pair of high-resis-
tance telephones, will complete the essentials for the
construction of this set. The advantage of this
circuit is that whilst reaction is employed, no oscilla-
tions are transferred to the aerial circuit.

‘* OMEGA * proposes to build a loud-speaker on
the electro-dynamic principle, and asks certain

Wireless Weelly
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Reduced Advertisement
Rates.

During the Summer Months the Publishers

of WIRELESS WEEKLY have pleasure

in offering REDUCED rates for Display

Advertising Space as follows, commencing
May 23rd.

ORDINARY POSITIONS.

13 insertions consecutive - £15 per page and pro rata:
6 - - - &£15 plus 5% per page and pro rata.
{15 5 0 - £15 plus 10% per page and pro rata.
NEXT MATTFR (ln columns only).
13 insertions consecutive -~ £20 per page and pro rata:
6 - = - £20 plus 5% per page and pro rata.
1to5,, - £20 plus 10% per page and pro rata.

SCHEFF PUBLICITY ORGANISATION, LTD.

(Advertisement Managers V jreless We:k'y and
Modern Wireless),

123 Pall Ma! 1, London, S.W 1. Phone—Regent 2440 (2 lin¥s).
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ValveC|rCU|ts

John Scott-Taggart, F . Inst. P, Editor of
Modern Wireless.
IF

you are thinking of building
your present one,

your own Set, or of improving
then you must
have a copy of this new book.
Start with a good Circuit—a practicable
one—and you will save perhaps hours of
unnecessary labour.

A description of every Circuit is given,
together with typical Condenser and Resist-
ance Values. Remember that every Circuit
has been actually tested and its efficiency
guaranteed.

Contents
’ Crystal Detector Circuits, Single- I
Valve Circuits, Two-Valve Circuits,
Threc-Valve Circuits, Four-Valve l
Circuits, and Five-Valve Circuits,
' Local Oscillators for Heterod yne l ¢ all
reception of C.W. Valve Trans- Borolzn 11
} mitter and Radiophone Circuits. | R 02 /;epggst

1 free direct.

1Rabto Press ILt.

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE,

DEVEREUX COURT, STRAND, W.C.2.
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questions as to the winding of the step-down trans-
former, diaphragm coil, etc.
An article dealing with the construction of an electro-
dynamic loud-speaker of the type you mention will
shortly be appearing in this paper. Full construe
tional details will be supplied.

G. T. (ST. LEONARDS). While listening—in
about 11 p.m. some days ago, heard a very good
concert transmitted on a wavelength of about
400 metres. He asks what station this could be.
The station you heard was probably the French
Broadcasting Station of the School of Telegraphy
and Telephony, located just outside Paris. This
station gives very good transmissions every evening.

A. B. C. (BEVERLEY) proposes to build circuit

No. ST45, and wishes to cover a wavelength range
of from 200 to 1,200 metres. He asks questions as
to the size of coils, etc.
The inductance L, should consist of 140 turns of
No. 24 s.w.g. double cotton covered wire on a 3iin.
tube, tapped every }in. L, may be similar in con-
struction, and should be shunted by a variable con
denser of approximately o.0003 uF capacity. The
reaction coil for use on the intervalve coupling may
have 160 turns on a 3in. cardboard tube, sc¢ that it
may slide inside the anode coil.

W. E. C. (FINCHLEY) has a certain commercial

pattern of crystal receiver, and asks questions
about extending the wavelength range of the
apparatus.
This could be readily done by using a series of plug-
in inductances which might be connected directly
between the aerial terminal of your set and the
actual aerial itself.

H. T. C. (BELVEDERE) asks how to construct a
paper condenser having a capacity of 1 «F.
You will find it rather difficult to make up such a
big condenser for yourself but if you care to do so
¥py will require. a strip of tinfoil 12 feet long and
1} inches broad. This should be cut into two
sections, a layer of paraffin waxed paper placed on
each side, and the whole thing rolled up into the
form of a cylinder. It will probably be much more
economical if you purchase an ex-Government Mans-
bridge paper condenser. We believe these can still
be had for a shilling or two.

R. M. (ROTHWELL) asks questions about a 4~
valve receiver.
See reply to D. G. (Baker Street), in Wireless Weeklv
No. 5.

¢ PLANTATION ”’ (GLASGOW) submits a large
number of questions he wishes us to answer, some
of which have no bearing upon wireless matters.
We have clearly stated that readers must not submit
more than 3 questions at a time, which should be
confined to wireless telegraphy and aliied subjects.
The information you require would fill a large sized
book, and you cannot expect us to go into details in
these columns. Your circuit diagram is correct.

L. P. C. (BANGOR, Co. DURHAM) submnts a
sketch of his aerial, and asks whether we consider
it good. He also asks questions about a buzzer
testing circuit, and wishes to know how to connect

a 2-slider inductance to a crystal receiver.

(1) The single wire aerial should give vou the best
results. (2) The testing buzzer should be used in
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the ordinary way, and we do not think you will
obtain a greater output from the buzzer by using the
apparatus you suggest. The whole idea of the
buzzer testing circuit is to provide only weak waves
so that the detector can be properly adjusted to its
most sensitive point. (3) We give herewith a circuit
showing how a 2-slider inductance is connected.
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F. M. (FLEETWOOD) is using the circuit des-

cribed in ‘‘ MODERN WIRELESS,” No. 4, page
284, and asks (1) what sort of a coil the inductance
L, should be. (2) Whether it might be tuned with
a small condenser. (3) For a good crystal.
(1) The arra..gement you are using for this induct-
ance is not at all suitable. It should be similar to
the A.T.I. L, in characteristics, and might be a
plug-in honeycomb coil. A basket coil would, of
course, be satisfactory. (2) If the inductance is not
variable by gradual steps, a small variable condenser
across it will greatly sharpen the tuning. (3) We
cannot advise as to the merits of any particular
crystal, but most of the patent crystals now on the
market are very satisfactory.

P. W. R. P. (§.W.1) asks questions about the
construction of a multi-valve frame aerial set
having a range of from 300 to 4,000 metres.

We are afraid you do not appreciate the principles
governing the design of frame aerial receivers, as
vour letter evidently indicates that you are working
along the wrong lines.

W. A. (SHEFFIELD) encloses a sketch of his
crystal and valve set, and asks how he may add a
valve as a detector in place of the crystal.

%

We give herewith a suitable circuit diagram showing
how you may add a valve detector in the place of
your crystal.

b
HERE’S REAL RADIO SERVICE
We do not speclalise in a few cheap lines only; we carry large
stocks of all Wireless Accessories, so necessary tor the Amateudr
TELEPHONES, genuine French, 4.000 ohms. . . .. 017 6
British. stamped BB.C., 4000 ohms... | 2 6
AERIAL WIRE, bare copper stranded. 7/22 per 100f... 0 2 6
INSULATORS. Reel, 13d. Shell, 9d. Egg 0 0 3
CRYSTAL DETECTORS mounted on ebonite base, 2/ & 0 30
PERIKON DETECTORS, complete with crystals .. 0 40
0OOJAH BASKE[E F?ILTSI si! of 7, 150-4000 metres. 0 5 0
ea or clep ny.
OOJAH SLAB COILS, set of 8. 150-26.000 metres .. 0 7 6
VAR lABLE CONDENSERS For prnel mounting. incellulold case.
0001 .. d 12/6 15/-
0005 = = 106 .. 13/-
0003 96 .. 11/-
EXTENSION HANDLES Adaplable for all lypcs of
condensers 009
| COIL HOLDERS, with anh:capacﬂy handles 2-way 010 6
3way 014 0
TRANSFORMERS, Ratio 5-1. "‘Distortionless 014 0
POCKET LAMP BATTERIES economical and efﬁcnen:
for H'T. Easy to replace single cells. Perdoz. 0 4 0
CRYSTAL SETS, BB.C. Pricesincluing Rosalty .. {3 } &
AMPLION LOUD SPEAKERS, upwards from 2 12 6
TWO-VALVE RECEIVER., BB.C., including Royalty 9 5 v
VALVES, Marconi. 17/6. Ediswan, Mullard, BTH .. 015 0
SOFT VALVES, Ideal for detecting . . .. 010 6
Complete Receiving Sets manuiactured to your
own speclfAcation. Panels Drilled. Coils Wound.
THE WATERLOO ELECTRIC COMPANY,
Electrical and Wireless Engineers,
129 & 1294 Waterloo Road, SE.1. 'Phone : Hop. 5649

Complete Unit Series of Receiving

Apparatus at Lowest Prices
Assembled or Unassembled.

Crystal Receiver in polished mahogany cabinet with phones,
aerial and earth wire, insulators, lead-in

tube and earth clip. Tax paid. Post free £3 7s. 6d.
(Sult‘.fachan guaranteed within 20 miles of Broadcasting Station or money
refunded in full if goods returned undamaged, carriage paid, in seven days)

ACCESSORIES AND COMPONENTS.
Price List on application to the Manufaclurers:

SMITH’S WIRELESS CO., 112, Lambeth Rd.,

London, S.E.1. (100 yards from Lambeth North Station, Bakerloo Rly.
Trade supplxed Phone: Hop 2426.
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No. 4 of a series
o talkson
Peto-Scott Units.

“H.F.”

for long-

distance reception

Stations, you need H.F. amph-
fication. High frequency
amplification can be used on Peto-
Scott Units in a variety of methods.

‘Transformer Coupling.

By inserting a small plug-in trans-
former, as shown above, into the
sockets on the panel and joining this
No. 3 Unit up to the Detector Unit
you obtain a greatly increased range
of reception—possibly up to 500
miles. These plug-in transformers
are tuned by the lower condenser in
Unit No. 2. They are wound to

FOR picking up -all the BB.C

various wave-lengths so that all

‘“dead-end " effects are eliminated.

Resistance 1t
Capacity :

Coupling. { No. | Tuner Unit .-

inserting . No. 2 Condenser Unit
o L S Ll

a  Multi-Wave ! (2 5 or Unit

amplifier (shown : No.5 LF. Amp. Unit .. ..
Mahogany Cabinets to fit Nos. 1, 3, 4, :
and 5, 3/6. To it No. 2. 7/—.
Postage 9d. per unit exira, but paid on all orders
over £2.

above), excellent :
amplification s |
vbtained on all:

wave-lengths

PETO-SCOTT Co., Ltd,

ADVERTISEMENTS.

June 6th, 1923.

over 1,000 metres.

No tuning is
required and perfect results are
always attained with the greatest
of ease.

Tuned Anode Coupling.

By inserting a Tunode Plug and
any honeycomb Coil, the famous
Tuned Anode circuit i1s obtained.
To reach any particular wave-length,
it 1s only necessary to use coils of
the correct valve.

If you are tired of getting poor
results on a mediocre Set, make
up your mind to start with a proper
Set—one which will receive all

B.B.C. Stations. The first step

e e P S S is tO S_end 6d‘
| PRIGE LIST OF SETSOFPARTS. ' {;; . copy of

Ready for home construction.

i‘“*Radio,”’ a

The Reactode Unit

By the time this announcement appears, we shall
have on the market a new Peto-Scott Unit No. 3A
which will prove of wonderful assistance to the
expenmenter.

This Reactgde Unit uses tuned Reactance
and is coupled between the H.F. Unit No. 3 and
the Detector Unit No. 4. By means of a multiple
switch it permits—

Reaction on Aerial Circuit (for long wave-lengths).
Reverse Reaction ditto.
Reaction eliminated.
Simultaneous Reaction on Aerial Circuit and on Tuned
Anode Circuit.
Reé:ction on Tuned Anode Circuit.

6. Reversed Reaction ditto.

The very large number of wireless enthusiasts
using Peto-Scott Units will be glad to know that

W oW

27/6 this new Unit can be used with their existing Sets.
42/~ iBooklet de-
13/6 iscribing the pgyuu0 -
;g;g { whole  system 3 Wellington §t. ﬁi,":lﬁliite zsezoifho‘f;:s 2 8 6
‘and showin g STRAND£ “{{c'z variahle gcondenser. etc':
_how each Unit ~Deponsivation wib ol instrctions
g . P 2
: ;so assembled at 9951%hlﬂolborn {ma ?ﬁ”ﬁ’/’s Zit;:)et “  od. extra.
....................................... home. ..l
64, HIGH HOLBORN, W.C.1.
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5-VALVE SET
Price: £40
Price wit hout neccssorics,
£33 10 O
‘P.0. Regd. No. 1108

Record Reception

Under all summer conditions, whether it is the
‘ river punt, the tennis pavilion or the club house,
R. I. sets give complete satisfaction.
Ours are the only sets giving maximum selectivity
and magnification of signals on a 300-4,000 metre
wave-length range.
Wc are the most experienced makers of high
power sets in the world.
All our Broadcasting models receive the British
as well as continental telephony without the use
of additional coils.

Come and see our new showroom, the most interesting radio
centre in England.

4-VALVE RECEIVER

Complete with load speaker;

battories. and head tohrphonne
£48 15 0

CRYSTAL RECEIVER
Pricc: £4 17 o
P.0. Regd. No, 122

TWO-VALV |
Price comf}l%m,EcgsE"s\ 0 Write now for iliustraied catalogus, post free.

alve ampltfring

receiver alone. without
accessories, £19 15 0
st e | RADIO INSTRUMENTS LTD.
— Managing Director: J. JOSEPH, M.1.E.E.

Chief Designer: W. A. APPLETON, M.B.E., M.L.R.E. (late Admiralty Technical Research Officer).
ONLY ADDRESS, Warks, Offices and Showrooms :

12, Hyde Street, New Oxford Street, W.C.]

Telephone : Regent 6213-5-6, Telegrams : ** lastradio. Loondon."™

Hit T |

7-VALVE SET

Price complete wlth 3-VALVE 8€7, Priou: 831 15 0. Valve ampl fv
fYsie V) SINULE-VALVE it : o ke smpl triag
mﬁtn‘?fuﬂl“%uﬁni DETECTOR U’NlT rocelvel aluns, Withoat scovmmories, %25 g .

T

K =
alone, £66, Valves vico cowmpletd, £4 P.O. Regd. No. 0108. The set illustratod i tho oo
EPS, Fxtre: ¥ A that helpsd to bring ““3hoish © huck to hoahh, as
53 X mf-?u.pu?;o e recorded {8 the * Daify Maii " of b‘cumm; 0. 1098

Prinked “for the Proprictors. anio Prus, Lo, Devercus Gourt, Struad, WO 1, vy Thas
Pylitatied oo Wedirsdas of each week st 3. Bolt Court, Flest Btreet, Londos, EC6  Address for Subscriptious snd Editarisl eowniunical Bew conx
Copre.  Strand  Fenden, W08 Adrartistment  Mapagere:—THs  Stuxefr Puosiiclyy  Orowviaavox, Lyp, 185, ¥all Mall, Los X Weogine
Zered a9 o momspapey und for trapsmiigion Ly Canudian ‘.\hgm.hw Ped), oabaceipton vates @ -33/§ pot apnum, I6:3 for six maaths, post free. Sedn
sagmse p dustyslusly . —Gounax & Gorew {Aushvulacin), Len For Crosdds—luctusae News, Lro. Fox, Bovth iica - Amvvmy News dcidst fem

Cosswiali Press, Lidy, Parid G'udrn.—igﬁx_xﬁ;d Street, Louden 6.8
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—is it as good as you
can possibly make it?

THE importance of a good Aerial cannot be
over-rated. Certainly it is often worth at
least the addition of anotherValve to your Set

Height, length of lead-in, direction. single wire or
twin—all these are of great importance to the
man who looks after the details which count
towards greater efficiency. Remémber you can-
not hope to pick up American Broadcasting. for
instance, with an unsuitable Aerial.

This Radio Press Book has been written by an
expert on Aerials to help you—get your copy
ncew and benefit by his experience. One shilling
is little enough to pay for the vastly superior
results you are certain to obtain

Radio Press, Lid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURY
DEVEREUX COURT. STRAND, W.C.2,

\
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From all Book- Radio Press
sellers and news- £ Series No. 4.

agents or 1I/1}
Post Free.

By B. Mittell, AM.ILE.E.

Glibert Ad.
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To produce a Loud Speaker which is worthy of the
artistes who nightly broadcast has been our

ambition.

A Loud Speaker which reproduces the fuiness of

the violin, the delicacy of the flute, the blare

of the trombone and the characteristic quality of

the voice, that has been our ambition and that is

the guaranteed performance of

L
S
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Loud-Speakers

Obtain one from your usual stores,
electrician or wireless dealer, and
judge for yourself.

Price £6-10-0

We are confident your verdict will be

THE TELEPHONE MANUFACTURING
co., LTD,,

London Showrcoms: 68, Newman Street,

Oxford Street, W.l.
Telephone : Muscum 5581.

1 WireLESs WEEKLY offers reduced advertiscment rate. (Sce page 636.)
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Detectors

Po;)t
5 ~ B
M .s

Freet- Free Knobs

CATALOGUE CONTAlN ING
OVER 1200 ILLUSTRATIONS.
IS INVALUABLE TO THOSE INTERESTED IN WIRELESS.

GRAFTON ELECTRIC COMPANY,
o R
TOTTE N 50
MUSEUN 241" LONDON, W. SLOVGH.

Switchey

from . ar

THE FIRM FOR QUALITY COMBINED WITH
ROCK BOTTOM PRICE.

REAL VARIOI\IETERS W/L 180-700 M. Wound
D.C.C. Wire. Fitted Iarge Ebonite Dial and Knob - 7/~
GENUINE BRUNET Phones, 4,000 ohms. - - - 22/6

¢ SOLAR,”’ the Wonder Crystal - - 1/- & 1/6
Instantancous results guaranteed or money returned.
3-WAY COIlL HOLDERS, Solid Ehonlle Extended
Brass Anti—capacity Handles - - - - 1=
CRYSTAL DETECTORS, Dustproof - - - - 2/3
A really good line.
H.T. BATTERIES (English make) with Wander plugs.
16.5 v., 3/9. 36 v.,6/6. 60 v., 12/~ Guarantecd to stand up.

POST EXTRA ON ALL GOODS.
ALL GOODS SOLD ON THE MONEY BACK PRINCIPLE.

A. & W. GODFREY, 100, Unmion St., London, S.E.

ADVERTISEMENTS

June 13th, 1923.

"IDEAL Valve Accumulators
Now Made in Three Sizes.

In addition to the 50 Amp. hours
Model which has already proved so
popular, we are now supplying the
*Ideal ” Valve Accumulator (glass
case, in wood carrying case with
handle) in two bigger sizes, go Amp.
hours and 140 Amp. hours. These
bigger sizes have exactly the same
quahties as the original model, and
will give just as faithful service,

PRICES.

so Amp. Hours (25 Amp. Hours continuous,.

2 Volt. {without £asc). .v,. 10/= Carr. /5
4 ., (with wooden carrymg 24/~ ,, 2/-

oo casc) 35/~ ,,  3/-
9c Amp. Hours (45 Amp Hours continuous).

2 Volt. (without case)...... 16/- Carr. 2/--
4 4, {with wooden carrying 37/~ ,, 3/~
5 % 2 ” ncase) 54— ,, 4/-
140 Amp. Hours (7o Amp. Hours continuous).

2 Volt. (without case)...... 24/~ Carr. 2/6
4 (vulh wooden carrymg 55/~ ,, 3/6
6 il .Case; 80/~ .. 476

WATES BROS.
13/14, Gt., Queen Street,
Kingsway, W.C.2.

‘Phone: Gerrard 575 and 576.
Telegrams: Zywateseng, Westcent, London.

. CELLULOIDCASE |
| ACCUMULATORS |

: Take advantage of
: this exceptional offer— :
:only 300 in stock—

{ ORDER AT ONCE. !
{4 VOLT 60 AMPS, :
17/5 each.
(Carriage 1/3 extra.)

Buy Your Loud Speaker

you see this sign

Demonstrations at our
Showroom :-

THE ALGRAPHONE
SALON,
25:26, SAVILE ROW,

REGENT STREET,
LONDON, W.1.

Telephone : Regent 1075.

2 WiRELESS \WEEKLyY offers reduced advertisement rate.

REGISTERED (5

TRADEMARK \:

AT HOME &
ABRCAD

MANUFACTURED BY THE PIONEERS

IN LOUD

SPEAKING TELEPHONY.

Alfred Graham & Company,

ST. ANDREW’S WORKS, CROFTON PARK,
LONDON, SE4.
‘Phone : Sydanham 2820/12 ‘Grams : Navalhada, Catgreen, London.

SCOTLAND :—

MR. F. M. MILLIGAN,
25, RENFREW STREET, GLASGOW.

IRELAND :—

MR. A. R. MUNDAY,
41, CHICHESTER STREET, BELFAST.

CANADA :—

MESSRS. BURNDEPT, of Canada, LIMITED,
172. KING STREET WEST, TORONTO.

(See page 636.) 32
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The Popular

e

[ETHOPHONE] : The

POPULAR MODEL }
- &,

= [thophone
| Popular

(;.-

A Long-range 2-Valve
Recelver.

IMPLICITY of control and efficiency on a long-distance reception form the keynote of the design
of the Ethophone Popular. This instrument is a 2-valve, long-range Broadcast receiver, which will
receive Broadcast anywhere in Great Britain. on head phones. (If coupled to the Speech Amplifier—

to be described in next weex's issus—'oud and clear reproduction can be obtained on a Loud Speaker.)
The receiver employs one stage of Radio Frequency Amplification using tuned anode. The wave-
length range may be varied between 300 and 500 metres, by means of a variable condenser. A second
variable condenser controls the Anode tuning. Variable reaction is employed in a manner approved by
the Postmaster-General, and is controlled by means of an ebonite handle. A Switch is provided with
an Off and On position.

No. 510. Ethophone Popular with sclf-contained High Voltage Battery. Can be .
used with any standard accessories. 3 - - S £ 1 6 :O -O

Etholph(o:x;e Populaé ai above, complete wit3h [2 Ml.O. Val\i:_e::hl \]X;/air 400.Ei;rt:}|:mClTe]ephonn: Aerial Wire:
Aeria nnecting Socket: Lead-in tube: nsulators 7 Eart Ire : p:
Battery Connecting Wire. - - - - - - £21 :O:O

BURNDEPT Ltd., London Showrooms : 15, Bedford Street, STRAND.
Factories : Aerial & Eastnor Works, Blackheath, S.E.3.

BURNDEPT

N\

2 WireLESs WEEKLY offers reduced advertisement rate. (See page 636.) a3
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Assets Exceed

Now that you have gone to the expense of fitting up Aerial and Wireless Set

YOU INSURED

................................ AGA ]NST B T RRCTLTO LU U TSI R TR

CLAIMS BY THE PUBLIC;
DAMAGE TO OWN PROPERTY
AND DAMAGE TO APPARATUS
by Fire, Lightning, Storm, Tempest,
Burglary, Housebreaking, Larceny, etc.

General Accident Fire & Life Assurance Corporatlon, Ltd.

— at a Premium of 7/6 (Value, not exceeding £50) -

£5,000,000
Claims Paid over Eighteen Millions

x-ﬁ,g\«,‘:g_-: T

These Liabilities are accepted by the

CHIEF OFFICES—
General Buildings, Perth, Scotland
G.uneral Buildings, Aldwych, London, W.C.2

Director and General Manager
F. NORIE -  MILLER, J.P.

4
3
4
4
-

- e I!.iv

Price :(—

(without Accessories)

34 Gns.

(with Accessories, in-
cluding Loud Sgeaker)

44 Gns.

Scnd jor Ilustrated Catalogue, Post Free.
ST T AR ATERII

Aq WirerLEss \WEEKLY offers reduced advertisement rate

ess:
’ Gatis

are assured to every user of a

ummmmmmmmBritphone 4A\||||m|uuu|||ummumunm

The four-valve receiver is most sensitive
and will usually bring in a broadcasting
station 100 miles or more, using a frame
aerial only. The last valve is a power
valve giving enormous amplification
The instroment is beantifully made and
finished.

We also manufacture and supply crystal,

crystal valve, two or three valve sets, note
magnifiers, and high-class accessories.

BRITISH WIRELESS SUPPLY Co., Ltd.

Head Office: . 6, BLENHEIM TERRACE, L "Phone—26926.

London Showrooms : 64, FRITH ST., W.. DEMONSTRATIONS DAILY "Phonc—Gerrard 2789,
{off Slmﬂesbur; Av,t e.)

faction

}

And at
NEWCASTLE 18, Eldon Square. Sole A gen! for Scotland : W,S.T-mRMPOOL 11, Church St.

»Phone 36c City.  MILLIGAN'S WIRELESS STORES. 373
SOUTHA‘\(PTO\I 4, Pembroke Rentrew St., Glasgow. BELFAST 8 Corporatlon ,Street.
Square, Above Bar. Phone 403. MIDDLESBRO 26, Newport Road

HHHHTIHN

@91/(;&}.)‘() ‘LQ/. . I

(See page 636.) 3r
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OLtzjnable from all high-class electricians, wireless dealers, etc.

ADVERTISEMENTS. ‘ JGES) 15T e, 7

ROBLEMS arise in every

phase of life and the power

of concentration does not
always solve them, but when
the problem is one of valves
you can see The Thinker
straightening his heavy back and
smiling, because there is only
one solution—

If you have any difficulty, write for address of nearest retailer.

4“{

.uﬂlllmmnnum

Adverl. of the Mullard Radi» Valve Co., Lld., Balham, London, S.W.12.

WireLess WEEKLY offers reduced .advertisement rate. (Sce page 636.)
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recently, many evenings were charac-
terised by humdrum monotony, the

GECoPHONE has brought about a

remarkable transformation.

Every day, from 11.30 a.m. to 12.30 p.m., and
from 5.30 p.m. to 10.30 p.m., most mteresting,
instructive and pleasing programmes are broad-
casted, every word and sound of which will
come to you with fascinating clearness and

fidelity, if you * listen-in " with a GECoPHONE.

The result of the vast research and manufacturing
experience of its makers—The General Electric Co., Ltd.
—in many years Telephone and Wireless development, the
GECoPHONE is perfect in its reception of speech, song
i and music, and is universally acknowledged The World's

IN thousands of homes in which, until

Best Broadcasting Set.

CECoPHONE GRYSTAL SET No.1  CGECoPHONE GRYSTAL SET No. 2 GECoPHONE 2-VALVE SET

Complete with one set double = Complete with one set double Complete with valves, batteries
and one set double head-
' ‘ . » phone$. ' Approx. range 100
25 miles. Pricc complete £5:10  30miles Price complete £9:15  miles. Price complete £25

head-phones.  Approx. range  head-phones. Approx. range

o
%
Ky

&

y =, 5y
4 ¢

) v N

“LISTENING-IN” SETS.

: Fully approved by H.M. Postmaster-General.
g, Comply inall respects with Broadcasting Reguliations.

Sold by principal Electricians, Stores,
Wireless and Musical Dealers.
Sole Selling Agents for the Music Trades in Gt.

Britain and Ireland : Columbia Graphoph Co.
Lid., 102-108, Clerkenwell Road, London, EC1

The GENERAL ELECTRIC Co., Ltd,

Head Office : Magnet House,
Kingsway, London, W.C.2.

A6 WireLESs WEEKLY off.7; ‘educed advertisement rate. (See page 636.)
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The Silence that is Not Golden

Up fo the iime of going to press the Eroadcasting Commiltee has not issued any report.

O far as aclual resulis are concerned, the

special Committee appointed by the late

Postmaster-General to investigate the
position of broadcasting affords a striking
example of the well-worn phrase ‘‘ masterly
inactivity.”

Over six weeks ago this Committee was
appointed to consider (1) broadcasting in all
its aspects; (2) contracts and licences which
have been or may be granted ; (3) action which
should be taken on the determination of exist-
ing licences of the British Broadcasting Com-
pany; (4) uses to which broadcasting may be
put; (5) restrictions which should be placed
on its use or development.

As far as the last item is concerned, the
absence of an announcement by the Com-
mittee is unfortunately an al-sufficient
restriction upon development, and, whilst
fully appreciating the fact that considerable
thought and time must be required before
decisions can be arrived at upon all the points
enumerated, we contend that it is the duty of
the Committee to issue an interim report deal-
ing with at least one item, namely, the
licensing question.

This matter intimately concerns a vast
public perfectly willing to pay reasonable
contributions for the privilege of being legallv
entitled to do what thousands, in their en-
thusiasm, are now doing illegally.

With regard to the thousands who are
listening-in without a licence of any descrip-
tion—popularly termed ‘‘ pirates "’—we fear
that the lethargy of the present Committee,
following the dilatory red tape methods of the
Post Office, will, in a great many cases, find
faithful reflection when the present ‘‘ pirates’’
can obtain a licence upon application and pay-
ment of the prescribed fee.

Probably the greatest evil arising from the

A8

592

inexcusable delay in effecting a settlement of
the licence question is the set-back given to a
new and important British industry. Ilere
we have enterprise which is developing some-
thing entirely new as far as this country is
concerned, and, incidentally, affording em-
ployment to several thousands of British work-
people, impeded in its progress and forced to
mark time—an expensive proceeding in the
commercial world—simply because the Com-
mittee are straining at the bundle instead of
selecting a single stick and breaking it.

This state of affairs must not continue.
The silence must be broken. We urge
everyone interested in broadcasting to write
at once to his Member of Parliament request-
ing his assistance in obtaining a prompt settle-
ment of the licensing question. To the in-
dustry we would say—form a strong depu-
tation to wait upon the present Postmaster-
General and request him to call for an interim
report upon the licensing question from the
Broadcasting Committee.

We know quite well that these things take
time for mature consideration, and we are
the last to call for a hasty judgment.

Nevertheless, when we see that only after
six weeks is the representative of the listeners-
in called to give evidence, and when we see
the whole industry declining and ten thou-
sand workers thrown out of employment while
the Committee hears evidence, we feel that
something must be done to remedy a scan-
dalous position of affairs. The programmes
are good, the weather is bad, and the industry
should be flourishing. Through interminable
delays, both the industry and the listeners-in
are nauseated with the whole business. Until
the licence question is decided we intend to
continue calling attention to the unsatisfactory
progress made by the Committee.

29
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OTHING under the sun is
new. No one appreciates
this fact more than one

who has been, for three years, the
Patent Adviser to three of the
largest wireless companies in the
country.

It was, therefore, with the in-
tention of forestalling the clever
people that 1 personally made no
claim for novelty for the STioo

circuit. It is, of
course, a reflex or . .
dual amplification Y

circuit, and these

A LN L L LN L LD LN LN LN NN LML LD LN P L LN PN NP

MORE ABOUT THE ST 100 CIRCUIT

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

It is assumed thal all our readers have bought the Summer Number, No. 5, of ** Modern
These noles supplement an article in which greal inferest has been taken.
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dual amplification circuit which has
vet been published, but owing to
their almost universal instabiiity
and tendency to oscillate at low
frequency, I have never obtained
sufficiently consistent and satisfac-
tory results to warrant the recom-
mendation of the reflex circuit for
dgeneral public use.

For years listeners-in  have
wanted an answer to the question,
‘“ What is the most I can get out
of two valves?’ The practical de-

velopment of the ST100 circuit was

are even more
ancient than some
historians would

lead us to believe.
The first dual
amplification  cir-
cuit using a valve

Wireless Weekly
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low-frequency amplification than
two, as is done in the case of the
STico. 1 was, however, most
anxious to have two stages of low-
frequency amplification, partly to
simplify the tuning arrangements,
and partly to enable good loud-
speaker results to be ob-
tained within a reasonable dis-
tance of a broadcasting station.
The various troubles which were
experienced in the experimental
stages were overcome one by one.
There are four or five different ad-
ditions or sub-
tractions to the

was invented by
Germans in April,
1913. The last
cleven years has
been spent in try-
ing to avoid the
use of these cir-
cuits.

The net sales of
Modern  Wireless

STico circuit
which, if carried
out, will make the
apparatus  how]
violently, particu-
larly as the re-
action is increased.
The average  cir-
cuit-monger, who

—Hree-

are over 100,000 =

copies per month,

and out of these 100,000 readers
there are probably not more than
100 who have achieved any results
with dual circuits, and most of
these will confess that they (the
sets, of course) howl and shriek at
the slightest provocation.

I have worked fairly consistently
with dual amplification circuits for
over four years, and I believe I
was the first British subject to ob-
tain a patent for such a circuit,
although a number of investiga-
tors such as Armstrong, De Forest,
and Round, particularly the latter,
have employed the principle from
1914 onwards in an . experimental
way.

1 have experimented with every

done to enable this question to be
answered. 1 very timidly hope to
receive any little credit there may
be in putting forward, with full
practical details, a combination of
valves, inductances, condensers,
resistances, transformers and bat-
teries which will give very excellent
results, which will remain stable,
which is free from distortion and
capacity effects, which mayv be
handled by the novice, and which,
if set up even by the beginner, will
work effectively.

Working a single-valve reflex cir-
cuit is mere child’s play compared
to the operation of the average two-
valve reflex circuit. Likewise, it
is easier to use only one stage of

593

Fig. 1.—Simplified ST100 circuit.

_imagines that
design work is
finished when the
circuit is drawn,
will receive  a
severe awakening
when he tries to
apply ordinary
principles of circuit
arrangement to reflex circuits,
Take, for example, the simplified
STioo circuit which I have repro-
duced in Fig. 1. It is standard
practice, wherever the primary of
a transformer is included in the
anode circuit of a valve passing
high-frequency oscillations, that the
transformer winding should be
shunted by a condenser. If, how-
ever, we connect a by-path conden-
ser of ordinary size across the pri-
mary T, of the transformer T, T,,
in most cases the set will howl
Generally, under ordinary circum-
stances, a condenser would be
connected across the primary T, of
the transformer T, T,, but here
again it is found preferable to

AQ
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omit it. " Then again, we have the
condenser, C, connected across the
loud-speaker L.S. This not only
improves the tone, but also stops
low-frequency howling. Although,
therefore, it may seem easy enough
on paper to work out different
kinds of dual amplification circuits,
vet there is far more in the practi-
cal design of the apparatus than
many would think. The mere fact
that dual amplification circuits
have never touched the fringe of
popularity is sufficient evidence
that the wireless public has not had
placed before them a really sound
practicable proposition, in spite of
the fact that dozens of different

factory results, although, owing to
the howling tendency of all reflex
circuits, I would not like to com-
mit myself to the statement that
all transformers would work. suc-
cessfully. The inductance coil L,

is a No. 50 Igranic "honevcomb

coil.  For the broadcasting stations
using longer wavelengths, No. 73
should be tried. The condenser C,
has a maximum capacity of either
0.0005 I or 0.001 uF. The crystal
detector ID may be a Hertzite
crystal, a copper spring resting on
it. The condensers C, and C, were
supplied by the Dubilier Condenser
Company and have a capacity of
0,002 uF. An Amplion - loud-
speaker was found to give good re-
sults. The high-tension batterv B,

700,000 %
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As regards the operation of this
circuit, it will work quite well and
there are no troubles to be en-
countered. The crystal detector, of
course, is the vital spot in the
whole system, and its adjustment
is important. The contact should
not be too light, particularly when
reaction is applied, as otherwise, in
spite of all precautions, the set may
growl.  Whenever juggling about
with the crystal detector, have the
reaction coil well away from the
inductance L.

An important point with regard
to connecting up the circuit is to
see that the leads to the trans-
formers are connected in such a
way round as to obviate any ten-
dency to oscillate. A large number

Fig. 2.—Pictorial view of components for the ST100

dual amplification circuits of an ex-
perimental nature have been given
by numerous writers, including
myself.

In the a:companying Fig. 1, the
inductance L, has connected in
series with it the variable con-
denser C,, which has a capacity of
0.0005 or o.001 pF. The induct-
ance L, is a No. 50 or 75 Igranic
honeycomb coil. Instead of con-
necting the variable condenser C,
in series, it may sometimes be de-
sirable to connect it in parallel
with the inductance L,, in which
case the most wusual :size of
honeycomb coil will be a No.
35 or No. s0. The two step-up
intervalve transformers T, T, and
T, T, are of Radio Instruments
manufacture, but it is quite likely
that other makes will give satis-.

should have a value of 100 volts,
although weaker signals, of course,
could be obtained by using a bat-
tery of lower voltage. The valves
used were of the ORA pattern, but
no doubt, other types will work
satisfactorilv. The resistance R,
which, in nearly “all cases, will be
essential if reaction is to be intro-
duced from L, to L, has a resist-
ance of 100,000 ohms, but resist~
ances as low as 50,000 ohms may
be used effectively. 1 cannot re-
commend some of the variable
grid-leaks on the market, even
though the makers may state that
they go down to very low values
of resistance. 1 very much ques-
tion this, and therefore suggest a
fixed anode resistance. An anode
resistance of 70,000 ohms will prove
quite effective.
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circuit

of these séts were made up
by ‘different persons before the de-
scription was published, and no
howling trouble was experienced.
Should, however, this occur, the
experimenter should try reversing
the leads to the primary T,;
then try lowering the resistance
of R if the change in the trans-
former connections does not stop
the trouble.- These suggestions are
put forward for the benefit of those
who may - be using apparatus
which does not conform to the
kind described in the original
article in® Modern Wireless.

Fig. 2 shows a pictorial diagram
of the different parts of the appara-
tus. This pictorial diagram has
been carefuily checled and is cor-
drect in all its details.
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COMPONENTS REQUIRED.
Ty, T,: A  step-up intervalve
transformer.

T;, Ty : A similar step-up trans-
former.

R; and : Filament rheostats of about

Rs 7 ohms resistance.

B : Six-volt accumulator of
at least 30 ampere-
hour actual capacity.

A high-tension battery of
from 45 to 100 voits
Two-~valve panels.

B
High-resistancetelephone
receivers.

GENERAL NOTES.

This is a low-frequency amplifier
which may be applied to any type of
receiver, and is particularly useful
for strengthening the signals from a
crystal detector, in which case the
input terminals of the amplifier, i.e.,
those on the left, are connected where
the telephonc receivers would ordin-
arily be connected in the crystal set.

The windings Ty and T, of the two
transformers are primary windings
and will usually, on the actual appa—
ratus, be marked L.P. and O.P. The
secondary windings T. and T, will

usuaily each be marked I1.S. and
.8,

NOTES ON OPERATION.

The only adjustments to be made are
the filament rheostats R; and Ry and
the high-tension battery Bs. The
amplifier should be so adjusted in
these directions that it does mot howl
or produce low-frequency oscilla~
tons.

It is sometimes desirable to try con-—
nectin resistances of 70,000 to
100,00 ohms across cach of the
windings T, and T,.
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. Quedhons &Answers
| on the Valve

A COMPLETE COURSE ON THERMIONIC VALVES

By JOHN SCOTT-TAGGART, F.Inst.P., Meniber 1.R.E. Author of

“Thermionic Tubes in Radio Telegraphy and Telephony,” ¢ Elementary

Text-book on Wireless Vacuurn Tubes,” * Wireless Valves Simply Ex-
plained,” * Practical Wireless Valve Circuits,” elec., elc.

PART IX
(Continued from No. 8, page 470.)
Explain how both High- and Low-irequency Ampli- plification. Between these two there is always
fication may be used. in one and the same some form of detector for changing the high-
Receiver. frequency currents into low-frequency currents.
E have already seen how a three-electrode Sametimes this detector is a crystal and some
W valve may be used to amplify the signals times a valve.
from a crystal receiver. We have also

seen how the high-frequency currents in an Draw and Explain a Theoretical Circuit showing
aerial circuit may be amplified before being ' a Stage of High-frequency Amplification, a Crystal
applied to a crystal detector, It is, therefore, Detector and a Stage of Low-frequency Amplifica-

fairly obvious that this latter tvpe of receiver tion.
might be extended by adding a stage of low- Fig. 1 shows such a circuit. The oscillations
frequency amplification. All thdt we do is to in the aerial circuit apply oscillatory potentials

&

TR0
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Fig. 1.—A two-valve receiver, the first acling as a high-frequency amplifier and the second as a low-frequency amplifier.

pass the rectified currents, not through the tele- across the grid G, -and filament F, of the first
phones, -but through the primary of a step-up valve V,. When the grid potential is made posi-
intervalve transformer, the secondary of which tive, there is an increase of anode current
is connected across the grid of a second valve. through the inductance coil L,; when the grid
In the anode circuit of this valve we have the is made negative, there is a decrease of cursent
telephone receivers. through L,. The fluctuating current through
The high-frequency currents are now ampli- I., is equivalent to an alternating current of
fied by a valve; the amplified currents are applied exactly the same frequency as that of the ori-
to a crystal detector which rectifies them, the ginal aerial current.
rectified current being now amplified by the By shunting L, by a variable condenser C,
second valve, and tuning the oscillatory cireuit. "L, C, to the
Practically all modern receivers use at least same frequency as the incoming currents, a
one stage of H.F. (high-frequency) amplifica- resonance effect is obtained which results in
tion, and one stage of L.F. (low-frequency) am- the building up of the oscillations in L, C,.
596
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A somewhat similar effect is obtained by giving
a series of impulses to a pendulum. If the
* pendulum ”’ were simply a :long length of
plasticine or putty hung up by the one end, the
building-up effect would be missing.

The oscillations in L; C, which are several
times the strength of those in the aerial circuit
are now rectified by the crystal detector D, the
rectified impulses passing through the primary
T, of the step-up transformer T, T,. The shunt
condenser C, (having a capacity usually of
0.002 uF) is usually connected across the pri-
mary T, of the transformer. T, T,, although
frequently it may be omitted without any loss of
signal strength.

The pulsating currents through T, produce
alternating potentials across the secondary T,
these being of higher E.M.F. owing to the volt-
age step-up effect due to the secondary T, having
usually 3 to 5 times as many turns of wire as

g
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to the grid, while the bottom one goes to the
anode. The left-hand socket is connected through
filament rheostat R, to the negative terminal of
the six-volt accumulator B,. The right-hand
socket is connected to the positive terminal of
the accumulator B,. The inductances L, and
L, are tapped at, say, every ten turns. It is,
of course, very usual to employ interchangeable
coils of fixed inductance, such as those known
as ‘“ duo-lateral”” or ‘‘honeycomb ’’ = coils.
Suitable coils for the wavelengths to be received
are employed. Sometimes, to enable tuning to
a given wavelength to be obtained, the variable
condenser C, is connected in series with L,
instead of in parallel as shown in Figs. 1 and 2.

What is Wrong with the Arrangements of Figs. 1
and 2 from a Practical Point of View ?

Although this arrangement of apparatus works
perfectly well, yet the objection to be raised
against it is that two accumulators and two
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Fig. 2.—Pictorial arrangement of components fo confarm lo circuil of Fig. 1.

The alternating low-frequency potentials, the
frequency of which will usually vary between
200 and 3,000 in the case of wireless telephone
reception, are applied across the grid G, and
filament F, of the second valve V,. The grid
G, is made alternately positive and negative,
causing increases and decreases of the anode cur-
rent of the second valve V,, these large current
variations operating the telephone receivers T.

Show Pictorially the Arrangement of Apparatus to
Conform to the Circuit of Fig. 1.

Fig. 2 shows pictorially how different com-
ponents may be arranged and wired up to con-
form to the circuit of Fig. 1. The valve is re-
presented in this illustration by the plan of the
valve holder. The top soclket, of course, goes

high-tension batteries are required. Obviously.
this makes it an impracticable arrangement, and
the necessity for duplicating batteries adds very
considerably to the expense.

What Arrangement of the Circuit is Necessary to
Enable us to Dispense with the Duplicate Batteries i

Just as thousands of lamps may be tit by
current from a single source of supply, so may
a single accumulator be used to supply the fila-
ments of two or more valves. Likewise, a single
high-tension battery may be used to feed the
anode circuits of several valves. The circuit is
made to look far more complicated by using a
single accumulator and a single high-tension or
anode battery, but the principles of operation
remain identical.

S.T. 100

i It 1s proposed in future issues of « Wireless Weekly” and “ Modern Wireless” lo give delails of different sels made up in :
i accordance with this circuil. Il is however, recommended thal the differcnt parts be laid oul on a lable and cnnnected up before any :
: altempt is made o box them up. Wken successful results have been oblained in this way, the set may be made up in a box, laking :
: care fo keep lhe transformers as widely separated as possible, the differen! leads being kepl short and separafe from one another. :
i Fulure tssues will conlain, al in‘ervals, further particulars of modifications and conslructional delails of different sefs; also the :
; experiences of our readers. i




Wirzcless Weeiiy

The Woman Who Did.

N spite of the warning from one
of her own sex against marry-
ing a victim of radiomania,

which I broadcast in these columns
a few short weeks ago, a lady of

my acquaintance has been and
gone and done it. It is a very bad
case, for the man is the sort of
fellow who alwayvs carries four
valves about with him, one in each
of his waistcoat pockets. His con-
versation bristles like a barbed
wire fence with formula stuffed
with #’s, and =’s, and o’s, and
other cryptic things of that kind.
She cannot claim to have com-
mitted matrimony with her eyes
shut, for she has known the fellow
for ages, and has been able to study
at first hand all the dread symp-
toms of his terrible malady. When
their future home was abuilding,
his instructions to the architect
were brief and to the point : *‘ Make
the chimney stacks strong enough
to take aerial masts, and see that
I have a good wireless room on the
first floor.” The house was in
fact built round the aerial. When
the foundations had been dug or
laid or whatever one does do with
foundations, all the work had to be
begun over again since it was found
that as things were, the aerial
would not point directly away from
Newark, New Jersey, U.S.A. The
main water pipe, too, had to be
taken through the drawing room in
order to provide a handy earth in
case visitors should desire to hear
concerts from 2L.O, or, if no music
were on tap, requests from our old
friend the operator at Crovdon that
pilots should give him their pre-
cise pusition.
Retaliation.

The only hope I can see for a
maid who has thus taken her
courage in both hands and married
a man who thinks in chms, or even
at times in mhos, is to strike back
by becoming herself a2 wireless

AI4

maniac. The Broadcasting Com-
pany are doing all that they can to
encourage the downtrodden wives
of those bitten by the radio bug
to take up a firm attitude. They
have laid on a women’s hour dur-
ing which time no mere man, how-
ever brazen he be, can possibly
wear the ’phones without blushes
mantling his othcrwise case-
hardened cheek. Celia may learn
exactly how to obtain a perfect
complexion; Delia may drink in an
infallible method for reducing
ankles inclined to adiposity to pro-
portions such as would win her a
place in the front row of any beauty
chorus. But you and I and others
of the sterner sex could not possi-
bly listen-in to these essentially
feminine confidences of the ether,
even on the pretence of testing out
new circuits. We must surrender
the ’phones to the pleadings of
our better halvcs.

The Thin Edge of the Wedge.

The woman’s hour, which,
though not broadcast from Dublin
or any Irish town, lasts but twenty
minutes or so, is, I believe, the
thin edge of the wedge. It comes,
mark you, at the very beginning
of the evening. It is an invitation
to Amaryllis to don the ’phones
directly the station signs on, and
jolly tvell to stick to themr until the
men’s hour (enduring but fifteen
short minutes) drives her to hand
them over to her lord and master.
Woman is rapidly becoming in-
fected with the radio germ. So
that she may be able to hear all
about next month’s fashions whilst
hubby is away she learns how to
operate the set all by herself. This
is the first stage. A little later on,
hubby, on returning home, finds
that she has been making improve-
ments in his circuits. If they
succeed he praises her; if they re-
sult in a holocaust of priceless
valves, she apologises so prettily
that he cannot be angry tor long.
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Woman never does things by
halves. If she takes up wireless
she does so with a vengeance. In
a little while she will be asking her
helpmeet questions that cause him
to fill -in stealthily the *‘answers
to correspondents’” coupon, and
to temporise until the post brings
him authoritative replies.

The Worm Turns.

The husband, however, has still
a shot in his locker. If the steak
arrives as a burnt offering cooked
to the consistency of the rubber
sole of a tennis shoe, he can ask
sternly how this sort of thing can
happen in view of the talks on
cookery with which Amaryllis is
supplied each evening. She will
probably reply that she was so busy
testing out her new tuned-anode
panel that she didn’t know whether
it was Mrs. Beeton talking on
cookery or the Foreign Secretary
discussing the all-important ques-
tion of the frontiers of Ruritania.
But this must not be taken as a
satisfactory answer; you can always
put her on her mettle by saving
that of course you know that she’s
only a beginner, and that one
wouldn’t expect her to be able to
rig up a circuit that would make
speech distinct and comprehensible.
Then there is the question of dress-
makers’ bills. These should obvi-
ously be halved or even quartered
when she receives such splendid
hints on how to make frocks equal
to the creations of Worth and
Poiret for a matter of a few shill-
ings. Older married men will, no
doubt, encourage their spouses to
take a leen interest in the new
hobby. No one, not even & woman,
can talk when deeply engaged in
listening for the faint sounds of
distant transmissions.

Tidying Up.
Cleaning, [ think, should be con-
fined to its traditional spring-tide.
If one knows that it is to happen
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during a certain horrid period one
can pack up one’s wireless: gear in
such a way that no harm can come

to it and then go off for a week’s .

fishing. But things come to a
pretty pass when as soon as one’s
den has begun to get comfortably
dirty after the last assaults made
upon it with broom and duster it is
announced that a further cleansing

has been decreed. It is all very
well when you have warning.
Usually you have not. On previ-

ous occasions when told that such
an attack was contemplated you
have probably received the warning
grumpily. Rather than risk an-
other explosion the lady of the
house resolves to do the thing by
stealth. She waits until you go
away for the day; then she lets her-
self and her handmaidens go.
When you return everything is dis-
gustingly clean and horribly tidy.
The papers that you want have dis-
appeared. Your pipes are standing
in a neat row with mouthpieces
downwards, so that when you seek
to obtain solace by lighting one you
receive a mouthful of juice. Then
your eye falls on the wireless table.
‘Here, again, all is decency and
order. True it is that a file has
been placed neatly on the top of
the H.T. battery so that half of its
cells have been short-circuited, and
the light-hearted dusting of your
most prized valves has caused their
filaments to burst asunder; true
that your ’phones lie upon the accu-
mulator, the headbands bridging
terminals that were never meant
to- be bridged. But what of
that? Chaos has been changed into

order; dust has been banished.
You ought to be grateful. Are
you? 1 trow not.

The Point of View.

Tidiness, after all, is chiefly the
question of the point of view from
which the question is regarded. A
man’s idea is that so long as he
puts things where he can find them
when they are next wanted, all is
well. His bench and his worktable
may not look very orderly, but he
knows, for example, that both his
spare set of coils and his table of
regular transmissions are beneath
the pile of catalogues, letters and
Wireless Weeklies on the right.
Everything, in fact, is in its place.
The harsh outlines of spare con-
densers. and other small gadgets,
which are to be found in every place
from mantelpiece to” coal scuttle,

are softened by a coating of dust.
But what does a little dust matter
here and there? Can it not be re-
moved expeditiously from any bits
and pieces that are wanted by
blowing heartily upon them and
giving them a final polish up with
an antimacassar? Woman, on the
other hand, thinks differently. To
her, tidiness consists "in putting
everything behind or underneath
something else. She has a perfect
sergeant-major’s instinct for neat
rows duly arranged in order of size.
That nothing can ever be found
when she has had her way is of no
moment to her. Her other obses-
sion is the chivvying of dust. She
can’t let it rest in harmless peace.
She whacks it up from the floor
with carpet sweeper and broom. It
rises into the air to settle upon
tables and their contents. Then
with the duster she sends it back
again to its original lurking place.
So long as she keeps it on the
move very now and then she is per-
fectly happy.

Wireless on Trains,

We are likely to have, I see, re-
ceiving sets installed in the dining
cars of our corridor expresses. The
thing was done some time ago in
America, and it has been tried ex-
perimentally here with great suc-
cess. 1 trust that the managers of
the railway companies, or whoever
the officials are whose business it is
to exact the utmost farthing from
a public that has already had its
pockets pretty thoroughly searched,
have not read the paragraph that
appeared in a previous issue about
the fitting of wireless to the little
steamers that ply through Paris on
the Seine. So successful were the
trials when an attempt was made
to receive broadcast transmissions
that the directors resolved to install
a set upon each boat—and to raise
the fares. The public has no
option. It cannot say ‘‘1 want to
travel in the ‘non-wireless compart-
ment and to pay the old fare.” It
cannot demand its money back if
the set won’t work. It has simply
got to pay up and to look as
pleasant as may be in the circum-
stances.

On the dining cars of our trains
wireless sets would have their ad-
vantages. -Something noisy of the
ragtime kind would, no doubt,
lessen the horrors of the soup
course, but I foresee that unless
the operator is provided with a
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specially designed ~ cabin with a
securely locked door he is in for a
nasty time. Every expert on the
train will be seized with a burning
desire to show him exactly what
he is doing wrong and to suggest
ways of improving his reception.
If there are to be no cabins of
refuge, then train wireless opera-
tors must either be men of sunny
dispositions, beautiful tempers, and
unfailing tact, or they must be of
the prize-fighter stamp—men whose
jutting chins and bulging biceps
will awe even the most radiofana-
tical of passengers into silence.

Good for the Barbers.

Some French musician, 1 forget
for the moment who he is, appears
to be seriously worried over the
broadcasting question. There is
nothing particularly extraordinary
about this, for quite a number of
other people are affected in the
same way. But this particular
worry is a novel one. He has had
the Great Thought that with the
onward march of wireless ten musi-
cians blowing and scraping and
thumping in the Eiffel Tower may
in time suffice to provide dance and
other music for the whole of
Europe. This would, of course, be
a terrible blow to the Pink Hun-
garians, Czecho-Slovaks, Jugo-
Slavs and other assorted races of
Central Europe who have hitherto
made the production of bands and
orchestras the chief national indus-
try. It would, however, be a boon
to the barbers, for it has been cal-
culated that if this state of affairs
came to pass the average number
of hair cuts required would be in-
creased by 1,019,263 per fortnight.

Overdoing Plate Voltage.

A friend called to see me the
other day in distress. His tele-
phones, it seems, have a habit .of
giving up the ghost. Though he
uses only those of the best male,
his first two pairs, wired in series,
had lasted but a couple of months.
They were repaired, but gave out
again after a week or two. En.
quiries elicited the information
that he used 4,000 ohm ’phones on
a two-valve set. On the question
of plate potentials he was a little
vague, but it appeared ‘that when
he wanted to boost up weak sig-
nals he added battery after battery
until—something went!

WIRELESS WAYFARER.
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By J. H. T. ROBERTS, D.Sc., F.Inst.P., Staff Editor (Physics).

Readers who are laking up wireless as a hobby, and have litfle or no electrical know-
ledge, will find a careful perusal of this special series of arlicles of greal assistance.

The Dynamo

HE production of an induced
current in a coil of wire when
the strength of the magnetic
field through the coil is varied is
the basis of the dynamo and of
all dynamo - electric  generating
machinery. In discussing the sub-
ject so far, we have considered the
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Fig. 1.—Plan of rolating coil in

magnelic field.

coil to be stationary and the
strength of the field to be variable.
But if the strength of the field
remains constant and the coil is so
moved or rotated that the total
number of lines of magnetic force
which thread through it is varied,
it will amount to the same thing
as if the coil were stationary and
the field were varied. In Fig. 1 A
is shown a coil placed at right
angles to the lines of magnetic
force (the magnetic field may be
supposed, for the sake of sim-
plicity, to be that due to the earth).
If the coil is rotated until it
occupies a position shown in Fig.
1 B, the number of lines of force
passing through it is less than
when it is in the position A.
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(Continued from No. 9, page 544.)

Therefore, whilst the coil was mov-
ing from the position A to the posi-
tion B, the *‘ magnetic flux "’ (or
the number of lines of magnetic
force passing through it) was
changing, and in accordance with
what has been said above, whilst
this change was taking place there
would be an induced current flow-
ing in the coil. When the coil
reaches the position C (Fig. 2), no
lines of force can pass through it.
If it then continues in the same
direction of rotation, the number of
lines of force which thread through
it begins to increase and an in-
duced current is again produced.

It will be seen, then, that if the
coil is continuously rotated in the
magnetic field, the magnetic flux
through the coil will increase (start-
ing now from position C), decrease,
increase, decrease, and so on

c
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Fig. 2.—Coil in the position of
maximum induced E.M.F.

The strength of the current
which is induced in the coil does
not depend upon the actual mag-
netic flux at any moment, but upon
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the rate at which the flux through
the coil is changing, or, to put the
matter in another way, it depends
upon the number of lines of force
cut across per second by the coil.
To make this matter clearer, it
may be mentioned that if instead
of being rotated the coil were
moved (without being rotated) in
a uniform magnetic teld, so that
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Fig. 3.—Coil in the position of reversal
of induced E. M. F.

although the coil cut across lines of
magne'ic force, the total number
of lines of force passing through
the coil was never varied, no cur-
rent would be induced in the coil.
For the production of induced
current in the coil, it is essential
that the number of lines of mag-
netic force passing through the coil

shall be changing.

To return to the coil shown in
Figs. 1, 2 and 3, it will" be
seen that when the coil is in

the position A the rate of
change of the magnetic flux is
zero, because if we imagine the
coil to make an infipitesimal move-
ment about the position A, we will
see that no lines of force will be
cut. The rate at which the coil
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cuts the lines of force increases as
the coil moves from the position A
through position B to position C.
In position C, the rate at which
the coil is cutting the lines of force
is a maximum. This will be clear
if we imagine the coil to make an
infinitesimal movement about the
position C, when it will be evident
that the smallest movement at this
position will result in the maximum
rate of cutting of lines of force.
Another way of stating this which
will, perhaps, help to make it
clearer, is that in the position A
the wires of the coil are moving
parallel to the lines of force and
are, therefore, not cutting them,
whilst in the position C the wires
are moving exactly at right angles
to the lines of force and, therefore,
are cutting them at the maximum
rate.

As the coil moves on towards the
position E, the flux is increasing,
but the coil now has its ‘ back”
(so to speak) towards the directionr
in which it was originally facing.
An increasing flux in this reverse
position will produce an induced
current in the coil in the same
direction as a decreasing flux in
position B. Evidently, then, the
induced current in the coil will be
zero in position A, a maximum in
position C, zero again in position
E, but will be in the same direction
whilst the coil is moving from A
to E.

After passing position E, the flux
begins to decrease, and since the
coil is still facing in the same direc-
tion as in position D, the decreas-
ing flux will produce an induced
current in the opposite direction tc
that produced by the increasing
flux in position D. Thus the posi-
tion E represents a reversal of
direction of the induced current in
the coil. From position E right
round to position A again, the
current increases to a maximum in
position F, and falls to zero again
in position A,

Thus during one complete revolu-
tion the current has risen to a
maximum, fallen to zero, risen to
a maximum in the opposite direc-
tion, and returned to zero. This
represents what is known as
‘“ alternating current,’’ since the
current alternates in voltage or
changes its direction. The com-
plete unit of the process is that
which corresponds to one complete
revolution of the coil; it is known
as a *‘ complete cycle.”” If the coil

is kept continuously in rotation and
the ends of the wire are attached
to two metal rings mounted upon
the spindle on which the coil
rotates, as shown in Fig. 4, metal
strips may be pressed against these
rings whilst the coil is rotating and
the alternating current, produced
by the coil, led away. The rings
are known as * collecting rings,”

Core (Armarure
OR RoTOoR)L =

ALTERNATING

CURREAT T2
ERAMINALY

Fig. 4. —Simple illusiration of principle
of allernaling-current generalor.

and the metal strips which press
against the rings are known as
* brushes ’; the coil is called the
*armature *’ or “rotor.”

The whole arrangement which
has been described abdve consti-
tutes the rudimentary alternating-
current generator and represents the
principle underlying all electrical
generating machinery.  In  actual

el dan Divove 54077

Buss

Brass or
Coprer
Seomenr

< OIRECT CuRRENT TERMINALS.

7o ArmATURE

Fig. 5.—Illustrating consiruclion of
direcl-curren! commulalor.

practice, the magnetic field in which
the armature rotates is artificially
produced by means of a large
electro-magnet, through the coils of
which direct current is passed.
This - produces a magnetic field
many thousands of times stronger
than that due to the earth alone.
It will be obvious that it is desirable
to have the armature rotating in an
intense magnetic field as, other
things being cqual, the rate of
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change of the flux will be propor-
tional to the flux itself.

In practice, the rotor consists of
an iron wheel with a number of
** poles,’” round which coils of wire
are wound.

Direct-current Dynamo
The machine which has been
described above may also be used to
produce direct current instead of
alternating current. This is done
by the employment of a simple
device mounted on the axis of the

armature and known as the ‘‘ com-
mutator " (**changer ”’). The sim-
plest way to understand the
action of the commutator is
as follows :—Suppose the ccil
in Figs. 1, 2 and 3 is rota-

ting slowly, say one complete re-
volution per second. As it passes
from the position A to position E
the current is in onec direction, and
as it passes from the position E to
the position A the current is in the
opposite direction. Now suppose
we wish to pass the current from
the machine into an accumulator
which we are charging. If we
place between the machine and thr,
accumulator a reversing-key, and
we change the key over every time
the coil passes through the pcsi-
tions A and E, the current through
the accumulator will always be in
the same direction. It might be
possible to do this change-over by
hand, if the speed of rotation of
the armature were only one com-
plete revolution per second, but as
the speed is usually very much
higher than this, it is not only in-
convenient, but impossible to make
the change (or ‘‘ commutation ’) by
hand. But if a brass cylinder be
mounted upon the spindle (upon an
insulating core, of course) and be
split into two halves by means of
two cuts parallel to the spindle
(see Fig. 5), the ends of the
coil being connected to the
two halves of the brass cylinder,
this device can easily be made
to effect the reversals automatically.
All that it is necessary to do is to
place two metal strips or *‘ brushes ™
in contact with the metal cylinder
on opposite sides, and to fix the
cvlinder on the spindle in such a
pusition that, at the moment when
the direction of the current from
the armature is reversing, the cuts
in the cylinder are passing the
brushes, so that when one-half of

_the cylinder is changing its polarity

it is also changing over to the
other brush. Without geing into
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any. further details, a little con-
sideration on the part of the reader
will soon show the essential prin-
ciple of the commutator.

Electric generators, commonly
called ‘dynamos,’” are used for a
variety of purposes in connection
with wireless, but the commonest
use by wireless experimenters is for

¢ Sovrar _
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t

d Amas

£ =
“iHjE
JZ Warrs
(vsco)
Fig. 6.—Charging accurmulators wilh
correcl vollage (no energy wasled).

the purpose of charging the accu-
mulators which are used for the
heating of valve filaments. A
dynamo is usually rated according
to its output in amperes and the
voltage at its terminals when
supplying current. Of course, the
voltage will depend upon the speed
of rotation of the armature, and to
obtain a given output at a given
voltage it is necessary to drive the
armature at a definite speed. For
charging, say, a 2-volt accumula-
tor, it is desirable to have current
supplied at a voltage of about 2.3
volts. If current is available at,
sayv, 8 volts, accumulators may be
charged by arranging threec in
series, thus applying 8 volts against
the 6 volts of the battery (with a
resistance, if necessary). In many
cases, however, the only voltage
available is that of the electric-light
mains, which may be 100 or 200
volts. If, say a 6-volt battery is
charged by connecting to the 100-
volt mains, it is necessary to insert
a suitable resistance so as to limit
the current which will flow through
the battery. Whilst in some cases
this is a convenient method, it is a
very wasteful one, for (as we saw
in a previous article of this series)
the energyv represented by an elec-
tric current is equal to the product
of the current and the E.M.F.
which drives it. Suppose accumu-
lators are charged by means of a
current of 4 amperes. If this cur-
rent is supplied at 8 volts, the
power is 32 watts (see Fig. 6).
1f. however, this current is sup-
plied . from 3o0-volt

energy being wasted in- the form of
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mains, the
power is 40 owatts, the rest of the

heat in the resistances which have
to be inserted in series with the
accumulators (see Fig. 7).

In such cases as this it is, in the
long run, worth while to install a'
small motor-generator set—that is,
a small dynamo capable of deliver-
ing, say, 5 amperes at 10 volts—
driven by an electric motor, the
latter being designed to work direct
from the 100-volt mains (or what-
ever the case may be). The cur-
rent taken by the motor is corre-
spondingly small, so that (except
for certain losses, due to friction
and other causes) the total power
taken by the motor is equal to the
power delivered by the generator,
the only difference being that the
motor takes a small current at a
high voltage, whilst the generator
supplies a larger current at a lowsr
voltage. It will be remembered,
from the remarks which have been
made about static transformers.
that the voltage cf an alternating
current can very simply be raised
or lowered by means of an arrange-
ment of coils upon an iron core.
This method is only applicable to
alternating current, however. For
direct current the static transformer
is of no service, and the motor
generator, which we have just been
considering, serves the same pur-
pose for direct current as is served
for alternating current by the trans-
former.

There is a considerable variety
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Fig. 7.—Charging accumulalors with
excess vollage (energy wasled in
resistance).

of combination machines available
for changing the voltage and out-
put of direct current, and also for
converting direct current into alter-
nating current and alternating cur-
rent into direct current, but these
may be dealt with further on some
other occasion,

One very simple device which
may, perhaps, be mentioned here is
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nothing more or less than a small
electric motor driven by alternating
current, the motor being what is
known as a ‘*synchronous’ motor
(that is to say, rotating *‘in step,”
as it were, with the cycles of the
applied alternating current), upon
the spindle being mounted a com-

Sracuronous Moroa
Srep-Down (Drivine Commuraror)

TRAnsrORME D

* 2\
ot BENC
| Recrirvive /
Corrmuraror (on
Llllll

ALTERNATING Jadcg oriorn)
Surecy
Barreey on Cia:

Fig. 8. —Simplified diagram of com-
mutator-reclifier.

mutator. The current from the
alternating  supply is  passed
through this commutator, the

latter being so arranged in posi-
tion as to reverse the current
at the right moments. A set of
this kind is marketed, and may be
purchased very cheaply; it is
specially designed for the charging
of accumulators in cases where
only alternating current is available
(the latter being, of course, unsuit-
able for use in charging accumula-
tors).

Charging Accumulators.

Accumulators differ from ordinary
primary batteries in that the action
which takes place when they give
out current (or are ‘‘discharged "’
as it is called) is reversible. Con-
sequently, when an accumulator is
discharged or “run down,” it is
only necessary to connect it to a
suitable source of electric supply,
and pass a current through it in the
“wrong " direction (that is, the
opposite -direction to that. in
which the current flows from the
cell when in use in the ordinary
way), and the plates are gradually
restored to their former condition.
The cell is then said to be re-
charged, and is again ready for use
as before,  This is not possible
with primary cells, where the
chemical actions which tale place
are not reversible. Consequently
in a primary cell, after the cell has
been in use for a certain length of
time, the materials (or some of
them) are consumed, and the only
method of re-conditioning the cell
is by the replacement of the neces-
sary parts.
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LLTHOUGH excellent results

may be obtained with -the

ordinary single circuit re-
ceiver, considerable difticulty will
usually be found in receiving from
distant stations when a nearby
station, say up to 20 or 3o miles
distant, is working.

This is principally due to the fact
that the single circuit is not suffi-
ciently selective, and, consequently,
the aerial circuit is forced into
oscillation by the comparatively
powerful waves of the nearby sta-
tion, even though the receiver may
be tuned to a wavelength differing
by 20 or 30 metres.

With a tuner which is not selec-
tive it will be found that consider-
able movement of the variable con-
denser, the variometer or induc-
tance slider—according to which
method is employed—is possible
without any rapid falling off in
signal strength.

The effect of this is shown in
Fig. 1, in which the horizontal scale
represents wavelength from 300
to soo metres) and the vertical
height, the current in the receiving
acrial.

It will be seen that, when tuned
to resonance with the 369-metre
wave of 2[.O, the current in the
aerial circuit due to the waves from
that station has a maximum value
of x. This, of course, is merely
an arbitrary and comparative value
and does not represent any actual
current value,

Note that, owing to the very
gradual slope of the curve, when
the tuning is varied to bring in
signals from 2ZY (385 metres), the
current due to 2LO’s wave still has
a value of about x, and even when
the wavelength is further altered to
400 metres the current has fallen
only to about }x.

With such an arrangement it
might be possible to receive from
5NO, but if the recciving station is
fairly close to 2L.O, reception from
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SELECTIVITY

By E. REDPATH, Assistant Edilor.

Those experimenlers who desire to receive broadcasting over a considerable distance with-
oul inlerfercnce from the nearer slations will find lhis article of particular inferest.

S5WA or 2ZY is out of the ques-
tion.

The cause of this lack of selec-
tivity, or ‘flat tuning,’’ as it is
often ~termed, is excessive damp-
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Fig. 1.—Showing the interference ex-
perienced with non-selective tuning.

ing. There are several factors
which contribute to this damping
or dissipation of energy in the
aerial circuit, such as high aerial-
or earth-resistance, poor insulation,
high resistance of the tuning coil
or variometer winding; but the
item with which we are concerned
at the moment is the damping due
to the rapid transference of energ;
from the tuning coil to the valve
to which it is directly connected.

The previously mentioned factors
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Fip. 2.—Reduced damping sharpens
the ““resonance peak' and reduces
interference.

should, of course, receive the care-
ful attention of experimenters who
desire to obtain the best possible
results; whilst considerable im-
provement can be effected with
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regard to the last named by the
employment of inductive in lieu of
direct coupling.

Fig. 2 shows graphically the in-
creased sharpness of the resonance
point, with consequent greater
selectivity. It will be seen that
when the receiving set is tuned to
the 38s-metre wave of 2ZY, the
current due to the incoming wave
from 2[.O has fallen to less than
one-third its maximum value,
whilst at the 4oo-metre adjustment
it has fallen practically to zero.

Under these circumstances,
therefore, signals from 5NO may
readily be received without inter-
ference from 2LO, whilst even in
the case of 5WA and 2ZY, inter-
ference will be only slight com-
pared to the case illustrated in
Fig. 1. By employing an ex-
tremely loose coupling between the
aerial and closed circuits the
resonance ‘‘peak '’ may be further
sharpened and the interference
from 2LO be further reduced.

Readers who constructed the
2-Valve Broadcast Receiver (as de-
scribed in No. 4 issue) and the In-
ductively-Coupled Crystal Receiver
(as described in Nos. 5 and 6) may
use those sets to experiment with a
view to ascertaining how much
may be accomplished by careful
and selective tuning.  Certain
slight modifications are required,
and these are indicated in Fig. 3,
whilst, for the benefit of new
readers, details of the various com-
ponents are as follows.

The inductively coupled tuner is
shown on the left enclosed by a
dotted line, and it includes the
aerial terminal A ; primary coupling
coil P; variometer L, and earth
terminal E, comprising the aerial
circuit. The closed oscillatory or
secondary circuit includes the in-
ductance coil S, forming the
secondary of the oscillation trans-
former, with the variable condenser
C, connected in parallel. Opposite
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sides of this condenser are con-
nected to the terminals T, T,
which, in the original set, are the
telephone terminals, the only modi-
fication necessary being the short
circuiting of the crystal detector.

number of valves, a crystal detec-
tor D and an iron core transformer,
M, have also been added, and, in
the modified arrangement, the first
valve, V,, acts as a H.F. amplifier
with tuned anode circuit L,, C,.

Fig. 3.—An inductively-coupled tuner (on leff) used wilh modified 2-valve receiver.

The primary coupling coil, P,
consists of a wooden former in the
shape of a ball, wound with 26
turns of No. 24 s.w.g. d.c.c. copper
wire, mounted upon a spindle and
fitted inside the end of the
secdndary coil S, which consists of
200 turns of No. 36 s.w.g. d.c.c.
copper wire wound upon a stout
cardboard tube 24in, in diameter by
sin. long, the winding commencing
1in. from one end of the coil and
being **tapped »* at the first 50 and
each subsequent 3o turns, the lap-
pings being connected to a suitable
6-point selector switch. The vari-
able condenser C, should consist of
5 fixed and 4 movable vanes, and
may be built up from standard
parts or purchased complete, as
preferred, .

The variometer, L, may be pur-
chased complete from advertisers in
this journal or constructed in ac-
vordance with particulars given in
No. 5 issue.

The modified 2-valve broadcast
receiver, also enclosed by a dotted

line, is shown on the right of
IFig. 3. It will be noticed that the

original aerial tuning inductance,
with slider, has been deleted, but
for a preliminary trial, at all events,
it will be sufticient if the slider on
this inductance is removed from
contact with the winding by means
of a visiting card, slipped beneath
the plunger.

\With a view to obtaining the best
possible results with the minimum

Rectification is effected by the
crystal detector, D, which, in series
with the primary of the intervalve
transformer, M, is connected across
the anode condenser C,. The
second valve, V., now functions as
L..F. amplifier, the telephone re-
ceivers—shunted by the usual tele-
phone condenser—being connected
directly in the anode circuit of V,.

The anode tuning inductance 1.,
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uF; C,, 0001 uF; C,, a large capa-
city reservoir condenser, value up
to o3 puF. A, E,, represent the
original aerial and earth terminals
of the broadcast receiver, whilst R
is the filament rheostat which con-
trols both the valves.

By the addition of a further iron
core intervalve transformer and a
fixed condenser (capacity o-cor uF)
the arrangement of Fig. 3 may
very readily be converted into a
form of the excellent * STioo '
circuit, as described in detail in the
current issue of Modern Wireless.

Fig. 4 shows the complete
arrangement, the additional trans-
former and condenser being shown
at M, and C; respectively.

Should the set have a tendency
to ‘‘ howl,” the addition of a 50,000-
ohm leak, between the terminal A,
and the + of the filament, as shown
dotted in Fig. 4, will give the neces-
sary stabilising effect.

Referring to Fig. 4, the induc-
tivelv-coupled tuner is shown upon
the left as in Fig. 3, the output
terminals T,, T, being connected
to the grid and filament of the
valve V.

Notice, however, the connection
between the terminal E, and the
negative side of the L.T. batterv
is completed through the second-
ary winding of the low-frequency
inter-valve transformer M, This
winding is shunted by a small fixed
condenser, capacity o.001 yF, the

f

Fig. 4.—The 2-valve broadcasl receiver converled lo the ST 100" circuil.

consists of a cardboard former
21lin, outside diameter by 6in. long,
close wound for §in. of its length
with No. 28 s.w.g. enamelled
copper wire and fitted with a slider.
The capacities of the various con-
densers are as follows :—C,, 0-0002
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object of which is to ‘ by-pass’
the high-frequency current from the
tuner,

In some circumstances better
results may be obtained by using
a condenser of lower capacity,
such as o.0005 uF, or even
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0.0003 uF, and a lit:le experimental

work in this direction will pru-
bably be found worth while.
The object of the additional

transformer M is to enable what is
now known as a ‘'‘reflex ” effect
to be obtained by which the first
valve V  is made to function as
both a high-frequency and a low-
frequency amplifier.

The incoming oscillatory currents
applied to the grid and filament of
V, cause amplified oscillatory cur-
rents to be set up in the tuned
anode circuits L,, C,. These an-
plified currents are then rectificd
by the crystal detector D, and,
traversing the primary winding of
the inter-valve transformer M, are
inductively applied to the grid (via
the coil S) and filament of the valve
V,, which then functions as a low-
frequency amplifier, and the low-
frequency pulses in the primary
winding of the inter-valve truns-
former M induce E.M.F.’s in the
transformer  secondary  winding,
which is connected to the grid and
filament of the second valve Vg,
in the anode circuit of which are
placed the teclephone receivers.

REUNOCCENSURUCENUNCUNENCCHENUCENENCCENSSNNNEE0cNUNNNNNCINNUCCECCNCNNCENNN . CECCNRENNrINNERCCYNCENNNNBNOCENNCENEUNCONCCHUNCEBRBRENEER

TO OUR READERS

Having recently conducted tests with a view to eliminating spark interference, we now
seek the co-operation of a few qualified experimenters situated in the vicinity of spark
stations and who are agreeable to conduct tests and furnish reports.

The selectivity obtainable by
means of the inductively coupled
tuner, combined with the high effi-
ciency of the valve-crystal-valve cir-
cuit, enables the present writer, 13
miles south-east of 2LO, to obtain
excellent reception from 2ZY (Man-
chester) and JNO (Newcastle),
without interference from the first
named station.

It is of the utmost importance
that the coupling between the coils
P and S (Figs. 3 and 4) should be
extremely loose, the coil P being
rotated until almost at right angles
to the coil S, under which con-
ditions the adjustment of the vario-
meter L, and the secondary con-
denser C, will be found fairly
critical. The adjustment of the
anode tuning inductance L, will
not be very critical and an approxi-
mate  adjustment will usuvally
enable the desired signals to be
heard, after which a final adjust-
ment will effect improvement.

For a first trial, at all events, it
is certainly advisable to tune in
the desired distant station during an
interval in the transmission from
the nearer station. Under these con-

Any reader interested in this subject should communicate with us, when, subject to the
experimenter having suitable apparatus in his possession, we shall be pleased to furnish
him with all necessary particulars.
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ditions, the preliminary searching
may be carried out with a mode-
rately tight coupling between the
coils P and S of the inductively-
coupled tuner.

When the desired station is satis-
factorily tuned in, the coupling
should be reduced considerably.
This will usually effect an imme-
diate reduction in signal strength,
and an inexperienced operator may
consider that the only way to in-
crease the signal strength to a satis-
factory value is to tighten the
coupling again; but, if this is done,
interference will most probably be
experienced as soon as the near-hy
station resumes transmission.

Instead of tightening the coup-
ling between the coils P and S, the
tuning adjustments of all three os-
cillatory circuits—the aerial circuit,
closed oscillatory circuit, and tuned
anode circuit—should be carefully
varied, and it will be found that
the signal strength can be increased
practically to the volume obtained
with a tighter coupling, whilst the
interference from the near-by sta-
tion will now be reduced to a mini-
mum if not entirely eliminated.

In our next

issue will

appear a most

by DR. LEE DE FOREST

entitled

‘“HOW | INVENTED THE THREE-ELECTRODE VALVE.”

ORDER YOUR COPY AT ONCE.

interesting article

reserve a Ccopy

ISR ESENECEPRESRSEENE N ARESANRISNGEDAARGCCARNGENOUENEOOIGCANNIDETSRIRRRSr JANRTUGREEBRED

II

each week and despatch
subscriptions for any period.

Should you experience any difficulty at any time in obtaining your copy of ‘‘ WIRELESS
WEEKLY,” and if this cannot be remedied by applying to different suppliers, allow us to
it direct to you by post.
If you cannot obtain copies through reason of any trade
dispute, communicate with us at once and we will send you copies without charging postage.
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POWER AMPLIFICATION AND SOUND

DISTRIBUTION

Readers who heard lhe loud-speaking oulfit al the * Daily Mail”’ Exhibition wll
find herein a description of the apparalus used by the Western Elect.ic Co., Lid.

FEATURE of considerable

interest at the Daily Mail

Ideal Home Exhibition was
the amplifying and distributing of
the band music throughout the
whole of the Exhibition.

Alongside the bandstand in the
North-West corner of the Gallery
was placed a small stand.  This
stand contained the Control Panels
and electrical devices for distribut-

of three distinct portions—the micro-
phone which picks up the music
rendered by the orchestra, the am-
plifier which magnifies the music
current generated by the micro-
phone, and the loul-speaker projec-
tors which throw the required
volume of sound over the area to
be covered.

The microphone is an exceedingly
sensitive instrument which forms

special way in the input circuit so
as to eliminate any distortion of
the speech or music currents gener-
ated in the Luttons by the vibration

-of the diaphragm.

The microphone is sensitive te
speech at distances from three to
eight feet from it. It is even more
sensitive to music, owing to the
fact that music, whether vocal or
orchestral, is generally louder than

Two of the loud-speakers installed at the Olympia on the occasion of the ¢ Daily Mail”’ Exhibition.
the horn will be noted as being peculiar to the Western Electric Co., Ltd.

ing the sound telephonically to pro-
jectors  placed in wvarious positions
throughout the Exhibition.

The system has been primarily
designed to aid public spealsers, and
the introduction as a means of dis-
tributing orchestral music at the
Daily Mail Tdeal Home Exhibition
was an innovation worthy of note.

We believe that never before in
this country has the music of a
single orchestra been so success-
fully distributed over so large an
area, and the achievement calls for
more than passing attention.

The system consists essentially

the heart of the system. It -is
mourited on a small bracket in
front of the orchestra, and picks
up with great faithfulness the
sound of every instrument, main-
taining the exact timbre of each.
The microphone itself is design:d
so that the natural period of vibra-
tion of the diaphragm is well above
speech and music frequencies, so
that resonance of the diaphragm at
these frequencies is avoided, result-
ing in exceptionally pure reprcduc-

tion of music or speech. The

diaphragm - actuates two micro-

phone buttons connected in a
600

The design of

speech, so that the microphone
may be placed further away from
the source of sound.

The amplifier increases without
distortion the very small currents
generated in the microphone so as
to produce the required volume of
sound in the loud-speaking pro-
jectors. The amplifier, together
with the associated batteries and
power board, are usually situated
to the rear of the orchestra.

The amplifier consists of four
stages of amplification, the first
two stages being voltage amplifi-
cation, the third stage current am-
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plification, and the final stage
power amplification. The power
valves in the final stage are con-
nected in a special differential cir-
cuit to eliminate any chances of
distortion.

The amplifier is constructed in
panels, the cabling from the micro-
phones being brought on to one
panel which is provided with means
of switching to any desired micro-
phone. It also contains teiephone
apparatus to enable the operator
of the amplifier to get into tcuch
with his observers.

Another panel contains the ap-
paratus associated with ihe frs:
three stages of amplification, that
is, two stages of voltage amplifica.
tion and a stage of current ampli-
fication as explained above. It is
on this panel that the total output
frem the system is regulated by
means of a potentiometer situated
between the first and second stages.

An additional panel contains the
necessary measuring instruments,
and is provided with plugs and
cords so that the current in any
pari of the system may be mea-
sured by plugging the plug into

jacks provided on. the amplifier
panel for this purpose.
The volume indicater is a valve

detector device which mmeasures the
alternating current power in tne
system. by means of a deflection on
a galvanometer, and enables the
proper ~ transmission level of the
svstem to be maintained.

The power amplifier receives the
output from the first amplifier and
increases the power available to
such a value as to onerate the pro-
jectors &t the required  volume to

Extra Pages.

OUR CONTEMPORARY

more pages of interesting matter.
the remarkable Super-sensitive two-valve (S.T. 100) circuit.

cover the area served by the pro-
jectors.

Finally, there is a control panel
provided for adjusting the volume
in the individual projectors to the
desired value. This also contains
keys for cutting in or out of the
circuit any desired projector and =z
master key for switching out ail
projectors simultaneously.

The arrangement of the projec-
tors for serving the Daily Mail Ex-
hibition was as follows :—Four pro-
jectors served the Main Hall, these
being suspended above and slightly
forward of the orchestra. The two
central projectors were provided
with medium size wooden trum-
pets, the outer projectors being
small fibre horns. The smaller
horns were installed in these posi-
tions for the reason that the area
covered was noi great enough to
warrant the larger wooden trumpet.

A single fibre horn served the
garden and was mounted in the
corner nearest the orchestra.

The New Hall was covered by
two fibre horns mounted in the
centre at one end.

A single projector with fibre horn
served the Pillar Hali.

At the Hammersmith Road en-
trance, and also at the Addison
Road entrance, a projector with a
small .curved horn was fitted, the
total volume required in these cases
being much less than was the case
in the main buildings.

The loud-speaking  projectors
operate on the principle adopted by
the Western Electric Company,
Limited, and used by them in their
wireless loud-speaking equipments.
They are of the balanced armature

One hundred and forty—four pages for a Shilling and all about wireless.

“MODERN WIRELESS”

The June Number of ‘ Modern Wireless’’ has taken unto itself Thirty
This means that for the same expenditure you buy thirty
In this number are the full details of
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type, combining great sensitiveness
with the ability to handle compara-
tively large voice currents without
distortion.

This system can be used to en-
able an audience to hear either
speech or music from some distant
station by introducing a telephone
line such as was recently used by
H.R.H. the Duke of York when
speaking from Buckingham Palace
to the Agricultural Hall, or the
speaker may face his audience with
the microphone in position some
few feet in front of him.  In the
latter case the loud-speaking pro-
jectors would be arranged overhead
or in such a manner as to produce
uniform loudness of sound in any
part of the area it is required to
cover,

Although very great amplification
can be secured it is usually not de-
sirable, as it appears unnatural and
displeasing, not due to distortion,
but because the ear is not accus-
tomed to so large a volume of
speech. This is obvious, if one con-
siders the buzzing of a mosquito
which, if magnified to the loudness
of a large steam hooter, would pre-
bably not be in the least suggestive
of the familiar insect. It is the
aim, therefore, to adjust the ap-
paratus so that the volume at the
required distance is equal to that
of the normal voice weakened by
an appreciable distance. Used under
these conditions the sound is heard
perfectly normal, and, in many in-
stances, people have been heard to
remark that the apparatus is not
working. As soon, however, as the
apparatus has been switched off the
difference is most surprising.
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tions have been asked in the

House of , Commons with
regard to Government action, or
rather inaction, in the important
matter of Imperial Wireless. = No
doubt *“the’ matter ~will receive
attention in_due course,’’ but whilst
we are. thinking .and )
talking about 'it, other
countries are building
stations. ‘

¥

X 7 E note that further ques-

* *

In certain towns
blessed with enterpris-
ing local authorities
wireless receiving “ap-
paratus is being fitted
to bandstands in public
parlss. Visitors, to
Sefton  Park, Liver-
pool, will no doubt
heartily appreciate the
two weekly wireless
concerts which are to
be provided.

* * *

Another example of
enterprise will occur
at Brighton during the
Carnival commencing
to-day, one of the
special features being
the broadcasting  of
music by means of
loud-speakers installed

along the entire sea
front,

* %* e
A wireless receiving

set has been presented
to the Royal London
Ophthalmic  Hospital
by the Marconi Wire-
less Telegraph Co.,
Ltd. We feel sure
that the patients, unable to make
use of their eyes, will greatly
appreciate the thoughtful gift.

A useful American prohibition,
which forbids shipping entering
American ports to transmit on an
800 metre wavelength, has just been

A 24
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put into force by the American
Admiralty, The reason for this is

very simple. The 8oo metre wave
was found to ‘interfere- with brdad-
casting. And in this country public
opinion' is not yet strong endugh to
tonvince some concert artistes that
it is to their advantage to broad-

Another photograph of that ever-popular personality, Uncle
Arthur (Mr. Burrows), of 2LO.

cast. The time will come, how-
ever!
* * *

In this connection the action of
many of our daily newspapers in
refusing to print the broadcasting
programines as news items will
doubtless be remembered. The
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sequel—the increased sale of the
papers which did publish the pro-
grammes and the rapid volte-face
of - those which did- not—will no

doubt also be remembered. Public
opinion? Exactly.
% * *
During the course of our recent
talkk with Mr. Rypin-
ski, the  American

broadcasting authority,
we learned that thev
now have: in- America
what are’ termed -** ser-

vice- stations’. from
which : anyone. may
- broadcast ‘upon pay-
ment  of the 'station

fee..- At’one station the
fee is* 10 dollars. per
minute,’ and ‘large firms
broadcast carefully pre-
pared and ‘duly - cen-
sored . ‘advertising
talks.”,. At the price,
we do. not think there
will. be "many: of our

‘“three -+ minute in-
tervals.”’ .
o * *
There is a further

possibility of cur Irish
readers being in a posi-
tion to listen in to their
own broadcasting sta-
tions in the near
future, provided the
authorities at Dublin
Castle do not appoint a
committee, We learn
that the formation of a
company is under con-
sideration by a number
of business men in
Dublin, who are con-
ferring with the Irish
Post Office Authorities.
* 3

¥ *

Several London clubs are con-
templating the installation of wire-
less receiving sets.  Whilst the
innovation will be appreciated, it
will scarcely serve as an excuse for
members who already own sets.
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Apparently broadcasting confers
benefits which were not antici-
pated.  According to the Paris
correspondent of the Westminster

Gasette, Dr. Henri Claude, an
eminent nerve specialist, when
asked if broadcasting might

not be responsible for increased
symptoms of nervous derange-
ment and imaginary maladies
among the general public, stated
that, on the contrary, *‘the
loosening of Hertzian waves acts
on tired symptoms as antidotes to
the wearing effects of civilisation.””
We hope the Broadcasting Com-
mittee do not hear of this!

It is reported that considerable
indignation is felt by tenants on the
Bellingham housing estate, near
Catford, at the action of the
L.C.C. in imposing what is re-
garded as a ‘‘tax,”’ though officially
termed a *‘ deposit,”’ of £1 on each
wireless aerial. We understand,
however, that the matter is being
reconsidered by the powers-that-be.

Complaints are still received from
various quarters with regard to the
interference experienced from spark
transmitting stations. Under the
present wavelength regulation, it is
feared that little can be done at

Wireless Weekly

prise of all users of the roads at
the absence of the usual traffic
congestion.

Colonel Lawrie, Assistant Com-
missionér of Police, established an
aerial and motor patrol, linking
them by means of wireless tele-
phony with Scotland Yard. By
this method information was given
of a *“ block '’ in any direction and
arrangements immediately made to
relieve it.

* * *

We are given to understand that
miners working some j3ooft. below
ground in the Dykehead Colliery,

YTk

A new wireless journal, entitled
Radio-Amateurs, has just been
published in Paris. Its readers are
asked to state whether they con-
sider that Esperanto, in addition to
the national language, should be
used by the broadcasting stations
on the Continent. This affords an
indication of the range of the Con-
tinental  broadcasting  stations.
We wish the new journal every

success.
* * *

It is anticipated that the new
broadcasting station at Aberdeen,
the eighth to be installed and
operated by the British Broadcast-
ing Co., will be in working order
in about five weeks’ time.

16

The (transmitling plant al 5 IT
{(Birmingham).

present to alleviate this trouble and
the only solution appears to be for
the receiving apparatus employed
to be made as selective as possible.

We hope to be able to publish a
special article dealing with this
matter in the near future.

% * %

The uses to which wireless may
be put seem more than the imagin-
ation can conceive. On the oc-
casion of last week’s Derby the
greatest compliment to the police
traffic arrangements, was the sur-

609

Larkhall,
joved the wunusual
listening to the programmes as
transmitted from the Broadcasting
station at Glasgow.

* * *

Lancashire, have en.
experience of

At the meeting of the Broadcast-
ing Committee on 7th June, under
the Chairmanship of Major-General
Sir Frederick Sykes, evidence was
given by Mr. A. A. Campbell Swin-
ton, F.R.S., Past President of the
Radio Society of Great Britain,
who explained the views of his
Society on the breadcasting prob-
lem, mainly as it affects experi-
menters, amateurs and members of
Wireless Societies throughout the
country.
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HIS means that a movement
of the diaphragm of only
0.6000005in. or one two-
millionth part of an inch, is neces-

Light Tight Bax
|

/Mouthpicee
Diaphrogm

American development.

(Continued from No. 9, page 535.)

meet any requirements of sensi-
tivity desired without interfering

with the quality of the reproduc-
tion.

It can, if necessary, be made
to reproduce easily
whispered words spoken
fifty feet from the in-
strument or to operate

Fig. 3a.

o
o
(=]
o
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satisfactorily even
though sounds of great
volume are produced in

— its immediate vicinity,

Fig. 3.—Diagram of the elemeuls of the Pclio-
photophone used for making a permanent record
of sound on a moving photographic film.

sary for the satisfactory repro-
duction of speech or music. An-
other remarkable feature in connec-
tion with the piece of apparatus is
its extremely small moment of
inertia. It is of interest to note that
the combined weight of the dia-
phragm, the connecting rod, the
steel shaft and the mirror is about
nine milligrams, which is equal to
approximately one-half the weight
of the head of an ordinary pin, or
to put it another way, about one-
twelfth the weight of the entire
pin, and has a natural period of
from 4,000 to 5,000 vibrations per
second. This piece of apparatus,
because of its small mass, com-
paratively rigid construction, high
natural period and freedom to
move when acted upon by the
sound waves, is capable of respond-
ing faithfully to not only the funda-
mentals and the major oscillations,
but also to the numerous harmonics
that are necessary to reproduce
more perfectly human speech and
other complex sound waves.
Another advantage possessed by
this device is that its moving parts
or vibrating system can be made to

A26

say, such as playing by
a band. Still another
feature is the large
range over which any one
diaphragm will operate success'ully.
For example, if the sensitivity is
such that it can easily pick up a
whisper at twenty feet distant,
words spoken loudly within a foot
of the mouthpiece will be perfectly
reproduced.

The photo-electric cell used in
connection with this device was re-
cently developed by the
Genera! . Electrie
pany, and

tions of light. —

the selenium cell that is
so commonly knoyn, its
response to changes of
light is practically in- %
stantaneous. This.is due
to the fact that it de-
pends for its action upon,
electron emission instead of the
change in resistance as in the ordi-
nary type, there Dbeing absolutely no
apeciable lag in its action.
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Fig. 4.—Diagram of the Pallophotophone reproducer.

June 13, 1923

NN L LN LN L LML L L NP LI NN LN LI LD L LN L L PN L L O N 3}‘:{

THE PALLOPHOTOPHONE

The second part of an article, which began in our last issue, dealing with an important
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When used as a transmitter or
pick-up device, the lamp, Ienses,
photocell, vibrating device and de-
tector, the diagram of which is
shown in Fig. 1, are mounted upon
a pedestal, the batteries, rheostats
and other controls for the lamp,
etc., being located in a separate
cabinet, which can be located at
some distant point.

The speech or music entering the
mouthpiece of the transmitter can
readily be reproduced, as before
stated, by means of some loud-
speaking device, if a suitable am-
plifying “device be used in connec-
tion with it, or it can be used to
operate the modulating tubes of a
broadcasting station. An instru-
ment of this kind is now installed
at the General Electric Broad-
casting Station, WGY, at Schenec-
tady, N.Y., as part of their regu'ar
equipment.

We will now show how the voice

- or other sounds are record=d upon,

and reproduced from,
graphic film by means of
pallophctophone.

If a narrow opening, sayv about
o.oo1in. wide, be placel in front of
a photographic film, as shown

a photo-
the

E ic. .Com: "
v, is extremely
sensitive to slight varia-

Unlike

CA

diagrammatically in Fig. 3, and the
edge of the light, as represented at
K in Fig. 1a, vibrates to and fro
along the length of this slot while
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the film is running past at a uni-
form rate of speed, it is obvious
that a sort of oscillogram or picture
of the vibrations will

thence to the modulating tubes of
the radio transmitting station.
This, however, is not the case.

Wireless Weekly

Reference to Fig. 5 will show
clearly how this is accomplished by
the pallophotophone.  The dia-

gram shown at the

be recorded upon the
film, similar to that
shown in Fig. 3a.

After the film has n
been developed and '
dried it can be made
to  reproduce  the
sounds that were used

s Microphone

in making the record
in the following man-

ner. Referring to
Fig. 4, the narrow
opening before de-

scribed,” shown at O,
is now placed in front
of "a sensitive light
cell D, and the light
of a lamp 1 located a
few inches from this
opening is focussed
by means of a spheri-
cal lens C on to this
opening. The film is
then made to move
past the opening at
the same speed at
which the record was
made. The result is The
that the variation of
light entering the
cell, which is governed
by the light and dark
places on the film, corresponds
exactly to the sound waves pro-
duced whiie making the record. In
this manner the variation of poten-
tial on the grid G is an exact dupli-
cate of that which would have
taken place if the change had been
produced by the actual voice
as is the case when used as
a transmitter direct. It might
be well to state that comparisons
have been made many times be-
tween the effects produced by talk-
ing directly into the transmitter
and a reproduction of the same by
means of the film record. This
has been done by connecting the
apparatus with an amplifier and
loud-speaker and then first varving
the light by means of the voice di-
rect and immediately producing the
same words by means of a record
previously made, and it has been
impossible for even experts to note
anv difference between the two.
When this device is used in
broadcasting many people have
thought that the speech from the
record was reproduced by a loud-
speaker and then picked up by a
micrcphone in the usual way and

Lemp
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Modulode Teches

top gives a clear idea
of how the ordinary

microphone is used

— in  connection with
broadcasting. The

— lower diagram in the

same figure shows

how the variab'e cur-

'Illl}— rent fram the pallo-
photophone is made

to operate the modu-
lating tubes. In this
way it is readily scen
that it is not at all

Photo Elec. \
Cell
‘ %{
o

»!

Fitm Reel

in the familiar telephone apparatus.

Fig. 6.—Photograph of the complele
instrument for recording speech on
a moving film.
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Fig. 5—The upper diagram shows the wcll known conneclins for
using the microphone of telephone apparatus for (ranslation of
sound vibrations into the form of varying eleciric currents.
lower diagram shows correspondingly in the Pallophotophone. A
the light, horizontal slot, film, and photo-clectric cell which perform
the same funclion as the combination of the voice and microphone

necessary to conver!

sound  before  the
speech or music iu
broadcast, the varia..
tion of the light by
means of the film
serving to produc:
the electrical vibra-
tions  necessary to
operate directly the
modulating tubes of
the radio transmitter.
lecture was re-
corded by Dr. Wil
llam Gates regardings
the language of the
ancient Mayas, and
talks which include the phonetic
sounds used in all languages, bv
Dr. J. P. Harrington. Ethnologist
at the Smithsonian Institute. Re-
cords made by Vice-President Coo-
lidge and Secretaries Denby and
Weeks were broadcast Christmas
Eve bv the General Electric Com-
pany’s Broadcasting Station,
WGY, at Schenectadyv, as also was
a speech by General Pershing, New
Year’s night. and later the talk by
Dr. Gates giving a brief history of
the writings of the Mayas, some.
times called the ancient Egvptians
of America. This race inhabited
the regions about the Peninsula of
Yucatan. At the end of this lec-
ture was recorded a reading by
Cipriano Alvarado, a full blooded
Kuiche Indian whose ancestors
were of this race, and who has
been helping Dr. Gates in his study
of the Indian tongue. This reading
by Cipriano was in his own tongue.
Dr. Gates, listening to the radio of
this speech and reading by the In-
dian, claimed that the reproduction
was perfect in regard to faithful re-
production of the words spoken in
spite of the foreign articulation.
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A VERNIER FILAMENT RESISTANCE

By A. DRAKE.

Fine tuning of the modern valve receiver is greatly assisted by the proper coniral
of the filament temperature. How this may be accomplished is descrised herein.

ELOW are details for constructing a
simple Vernier to be used in conjunction
with the ordinary rheostat. This provides
a method of adjusting the filament (o
millivolts, consequently ensuring detector
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THE PORTION OF WiRE
COVERING THIS SPACE
BE CUT Away

Fig. 1.—Showing the panel markings.

action at its best. DBriefly, the following
materials are required :

Ebonite, 4 x 3} x 3in.

Two terminals.

Seven No. 5B.\. brass nuts.

6in. of 53.A. threaded brass rod.

One laminated switch arm complete with

bush and back nuts.

6in. of No. 20 LEureka resistance wire.

3in. of springy brass strip.

The first consideration is - the resistance
wire. This is bent to form a circle 24 in.
diameter, the most convenient method of
doing this being to wind a single turn round
a cocoa tin and temporarily solder the ends.
The exact size is not critical, only bear in
mind that the position of the holes A, B, C,
D, E, F, G (Fig. 1) is governed by the dia-
meter of the circle.

Take the ebonite, find the centre and de-
scribe a circle the diameter of which is
exactly equal to the diameter of the ring just
made. This is important. Point D (see Fig.
1) should be marked on the circumference,
and the points A, B, C, E, F, G equidistant
on either side of it. The holes may now be
drilled at the points, their size being %in,,
cut from the threaded brass rod seven

a 28

pieces {in. long, and, placing a piece in cach
of the seven holes already drilled, lay the ring
of resistance wire on the top. Now lightly
solder the wire to the centre of each stud, care
being taken that the solder does not run on the
top surface of the wire, otherwise this will
malke it noisy and destroy the smooth action;
this completed, the wire is cut at A and G
(Fig. 1), leaving it in the form of the letter C.
Carefully screw on the back nuts until the
wire is flat with the surface of the ebonite;
if these are screwed too tight, however, thev
will break away from the wire. Should the
experimenter possess B.\. taps, dies, and a
little engineering ability, the rotating arm
and bush (particulars of which are given in
Fig. 2) will present few difficulties to him. A
switch arm of the laminated tvpe, complete
with bush and back nuts, may be purchased
for a shilling or two, and the laminations re-
moved, a piece of springy brass being sub-
stituted. The two terminals may now be
fitted, connecting the right-hand one to the
end of resistance wire, which is at G (Fig. 1),

v
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Fig. 2.---Showing the rotating arm.

and the other to the bush of the rotating
arm. Two stops are made from the 35B.A.
rod, each about #in. long, their position
depending entirely on that of the arm. The
instrument is now complete, and should bhe
connected in series with the resistance already
tn use.
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N the early days of wireless
when the experimenter was
dependent upon relatively crude

apparatus for the reception of
spark signals, the aerial formed
one of his chief considerations. The
maximum height with minimum
screening were facts that called for
much thought and deliberation.

One finds to-day a different ex-

perimenter, who looks upon the
valve as being a sine qud non of
wireless, and one which has been
with us since wireless began. Be-
cause of the easy
results  obtained
with valves he
has become care-
less, and it is re-
marlable to see

A shorl treatise on the rcquirements and design of an efficien! indoor aerial.

outdoor aerials with certain specia
considerations.

The design usually adopted may
be made up of either the inverted
L. or T shapes. A few yards of
wire are stretched across the room
horizontally and connected te the
aerial terminal of the receiver; the
earth connection being made in the
usual manner.

The position of the aerial is de.
pendent upon local needs, and may
be inside a room, along a passage,
or even in an attic or loft.

Wireless Weekly
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INDOOR AERIALS

By STANLEY G. RATTEE (Staff Editor).
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It will be admitted that the best
method of tuning the aerial circuit
is solely by means of inductances,
but when the aerial is of the in.
door or small ‘“‘model * type it
will be found more satisfactory to
connect a variable air condenser in
parallel with the inductance, as
shown in Fig. 1.

The aerial and earth connections
are made across the inductance L,
and therefore in parallel with the
condenser C,. The inductance
L, should be as large as is com-
patible with the

3

wavelength re-
quired, whilst the
condenser should
be of o.0005 ulf
The circuit shown

with what ab- in Fig, 1 is one
sence of con- that will be found
sideration many suitable fer in-
experimental door aerial worlk
aerials are slung. and consists of
A train jour- two high-fre.
ney to-day reveals quency valves,
not only one but detector, and two
many an aerial low - frequency
which, governed - L valves
by local condi- = V, and V, are
tions, such as a ) . the high-
small garden, Fig. 1.—A five-valve receiver circuil suitable for use with frequency valves,
etc., would have an indoor aeriql. The firsl two va.lves are for radio- whilst H. and H.
been better de- frequency amplification, the last two bemgforlow-frequen_cy - t\vx; hi‘fhf
signed as an effi- amplification. The inductance L, is a plug-in coil, the size g e, plug?—in
e LnSiacdod f which is governed by the wavelength required. b e Lo
vice. No less e e =R T owoz wF ik
than in the able condensers
past, the aerial of to-day should As with the frame aerial, every connected across them for tun-
form the subject for some thought, precaution should be taken to see ind purposes. The grids of

and though valve apparatus is cap-
able of performing many things, in
spite of adverse circumstances, with
proper aerial conditions its perform-
ances are even more wonderful,

In Wireless Weekly, No. 9, page
560, .a form of aerial known as
the ¢ Frame Aerial’’ was said to
resemble an outdoor aerial bent
back on itself so as to form a
circle. Indoor aerials, on the other
hand, may be said to be miniature

14

that the aerial is fitted in such a
position as not to be in close proxi-
mity with a network of gas or
water pipes, a metal roof, a radia-
tor, or other similar electrical con-
ductor to earth; unless these pre-
cautions are taken results will be
very far from satisfactory.

The best method of tuning with
indoor aerials is much the same as
that obtaining with outdoor aerials,
but with certain modifications.

613

the valves V, and \’ are
connected to a potentnometer G,
which varies the grid potential as
required. The filaments of V, and
V, are controlled by the ﬁlament
|heostat F.. V,_is the detectmg
valve controlled by F,, whilst G, is
a fixed resistance of 2 megohms.

V, and V; are two low- frequenc_\
valves c0ntrolled by the filament
resistance F,.

The wire used for indoor aerial
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work need not necessarily be a wire
specially recommended as aerial
wire, but any wire such as that
used for electric-bell circuits will
be found quite suitable.

Fig. 2.—The * Ind-Aerial . support.

As a matter of fact, it is possible

to use the bell circuits themselves
similarly the

as an indoor aerial,

that of a wire hanging from an
upper floor window, weighted at
one end and brought into the house
through a tube fitted in the wood-
work of the upper window as
shown in Fig. 3.

Other indoor aerials take the
shape of wire drawn up through the
chimney; a length of wire taken
from the basement to the top of the
house along the staircases; mat-
tresses, piano-strings, etc., make
indoor aerials, and even ‘" chicken”
wire laid beneath the carpet on an
upper floor may be used. :

The permanent dryness. of
house does everything to ma]\e the
insulation of the indoog gerna!, a
simple business, and experimenters

June 13, 1923

to the choice of the experimenter,
for whether crystal or valve is used,

|

Fig. 5—A partlal indoor aerial.

sub}ect to the aerial being of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>