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Gaméfl _Brozﬁcast Organisation.

If there is one outstanding national character-
istic of the German p=ople it is that of ability
to organise, and it is therefore of interest to
observe how Germany is proceeding to tackle
the difficuities with regard to organising a
broadcast service.

In this issue we give publication to a descrip-
tion of the methods adopted in introducing
such a scheme in Germany. and, whilst there
are too many points of difference between
conditions there and in this country for the
organisations to be considered as parallels,
yet the regulations in Germany, particularly at
the present time, must be of special interest.

In Germany, as in this country, control over
the type of appatatus to be used for broad-
casting, and the organisation of the service, is
vested in the Post Office. The apparatus

manufactured by a number of firms is of
uniform design to specifications approved by
the Post Office. It appears that, whilst the
actual installation in the home is conducted by
the firms supplying the apparatus, the final
checking of its efficiency is done by a Post
Office official, after which the apparatus is
officially sealed so that the circuits cannot be
tampered with. The apparatus, too, has a
wavelength band restricted to the wavelength
of the broadcasting station.

In the description of the apparatus, many
points of interest will be noticed, whilst a
special feature is the employment of the
electricity supply to the house for the plate and
filament currents for the valves.

Summer Wireless.

To those who are truly interested in wireless
it may seem scarcely believable that summer
time should have any effect in detracting from
interest 1n the subject. From many amateur
societies, however, there comes the complaint
that their members lose interest during the
summer months and forsake wireless for other
pursuits more strictly associated with outdoor
life. Speaking generally, where such a situa-
tion arises, the fault is usually to be found with
the organisation of the club itself. There
should be no difficulty experienced in providing
an even greater attraction to the members
to attend summer meetings than the winter
session lectures. Organised field days with
portable wireless apparatus can be made
extremely instructive and interesting, and since
few societies are without at least one member
who has a transmitting licence, it should be
an easy matter to obtain the necessary per-
mission from the Post Office for a portable
transmitter to be used during the summer
months. If societies will only take the trouble
to arrange summer meetings there would be
no lack of enthusiasm during the summer
season.

w
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THE

BROADCASTING

ORGANISATION

IN GERMANY

In view of the manifold difficulties which have presented themselves in the organisation of

Broadcasting in this country, in particular with regard to the conditions of licence, broadcast

service and the design of the receiving equipment, this article, showing how the problems have
been dealt with in Germany, is of special interest.

THE erection of transmitting and
receiving stations by civilians is for the
time being prohibited in Germany,
and therefore one cannot very well speak of
a general class of users corresponding to

wireless amateurs in other countries. How-

mitting stations to be spread all over Germany.
Each of these transmitting station districts is
to be subdivided into three zones. In the first
zone receiving sets will be able to receive
without amplification; in the second and
third, at a greater distance from the trans-

Fiy. 1.

Broadeast Receiviny equipiment installed by the German Post Office.

By courtesy Gesellschaft fir drahtlose Telegraphie.

The instrument on

the left produces filument heating and high tension current from the supply mains. The tuner and
amplifiers are on the right of the leading-in wire.

ever, the tremendous progress made by
wireless amateurs, especially in England and
the United States of America, gave the leading
wireless companies in Germany the impetus
to develop a radio telephone service for the
German public. Accordingly, some months
ago the leading German radio firms formed a
company, the “Rundfunk G.mb.H.” of
Berlin, and this undertaking is developing
practical amateur receiving sets, and is also
planning the erection of eight or nine trans-

mitting station, the receivers will be equipped
with amplifiers.

It can now be assumed as probable that,
thanks to the endeavours of the above-
mentioned company, as well as those of the
“ Radio Club ” (a recently founded association
of enthusiastic amateurs and experts), the
prohibition on the use of wireless by the public
will be lifted, at least with only a few necessary
restrictions. Such restrictions, in the opinion
of Dr. E. Meyer, who is a prominent wireless
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engineer, are suggested on the following lines :
I. Receiving sets shall be capable of
receiving only within a certain wave-
length band, to be set apart for broad-
casting, the apparatus to be so con-
structed that the wavelength can be
altered only to a limited extent, since
the secrecy of the telegraph service
ought to be preserved in all circum-
stances.

. The sets thus admitted will have to bear
the seal of the German Post Office, so
that reconstruction for the purpose of
wavelength alteration is effectively
prevented.

3. Broadcasting by amateurs not allowed.
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for this purpose, a description of which will
follow, were, on the initiative of the Ministry
of the Posts, jointly evolved by the three well-
known wireless firms of Telefunken, Huth,
and Lorenz, and it seems that this collaboration
produced apparatus which combines simplicity
of operation with maximum reliability and
permanency of service.

The German Broadcasting Service was
inaugurated in August, 1922, and was organised
in the same manner as the German telephone
service. Subscribers, on payment of a certain
annual fee, are furnished with the necessary
apparatus, the installation and maintenance of
which is done by the Post Office. Such main-
tenance is made considerably easier by feeding

=N e

Fig. 2. The Tuner.

By courtesy Gesellschaft fur drahtlose Telegraphie.

1t is adjusted to the correct wavelength when installed, though limited tuning

ix permitted und is effected by the single knob seen in the centre.

Judging from the foregoing, the prospects
for the German amateurs do not appear to be
enviable, still less so when compared with the
so much more favourable conditions obtaining
in England and the United States.

The first step towards making radiotelephony
a public service in Germany was made as far
back as 1921 by the German Ministry of Posts,
by the introduction of the * German Broad-
casting Service.” The sets which were installed

the plate and filament circuits directly from
supply mains by means of an apparatus
especially designed for the purpose instead of
using accumulators.

The present subscribers, whose number is
approximately 2,000, are recruited chiefly from
the ranks of bankers, merchants, big trading
concerns, etc. The messages are broadcasted
now by the wireless station of Kdénigswuster-
hausen (one of the most interesting and
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many-sided stations of the world, fitted with
twelve transmitting plants, each single one of
them quite an independent unit), with a power
of 10 kW .,on a wavelength of 4,000 metres,and
are chiefly of an economic nature, relating to
rates of exchange, exchange quotations of
inland and foreign markets, etc. These news
items are being collected by the Berlin Tele-
graph Agency “ Eildienst G.m.b.H.,” and are
then passed on to the K&nigswusterhausen

By courtesy Gesellschaft fiir drahtlose Telegraphic.
Fig. 3. IRemoving the telephone from the switch-
hook throu's the recewer into operation. Ore of the
gratings can be removed so lhat the reaction coupling
may be increased within limats for the reception of
C.W. telegraphy.

transmitting station, whence they are broad-
casted.

In the construction of the apparatus the
following points were taken into account. The
apparatus, whilst as simple as possible, should
prove safe in working and easy in operation.
Since the operation of the apparatus is not to
be done by experts, but, as in the case of the
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ordinary telephone, used by private individuals,
such operation cannot be conditional on
more special knowledge than that required for
ordinary telephones. To fulfil these con-
ditions, the apparatus is provided with but one
external switch, and by an ingenious mechanical
device the primary and secondary circuits are
tuned simultaneously with it. The apparatus
is adapted for use with A.C. or D.C. mains to
dispense with accumulators, thus simplifying
operation and maintenance.

The Ministry of Posts insisted that the sets
should receive only messages destined for the
broadcasting service, and that interception of
other messages and telegrams should be
entirely prevented. This difficult demand
was met in such a way that the receiving sets,
at the time they are installed, are tuned to the
fixed wavelength of the broadcasting service,
and sealed so that alteration to other wave-
lengths is impossible. By means of the simple
switch on the outside of the set the tuning can
only be altered within the limits of 2 per cent.
of the fixed wavelength, so that the subscriber
is in a position to adjust his set to give maximum
amplification, but is prevented from any
alteration of the tuning to a degree which would
be necessary for the interception of other
messages.

The broadcast receiver, the general appear-
ance of which is illustrated in Fig. 1, consists
of three components, as follows :—

1. The tuner with oscillating circuits and
detecting valve.

2. The amplifier of 1, 2 or 3 valves, as low
frequency magnifiers according to the
signal strength required.

3. The mains connecting Instrument,
i.e., according to the available power,
either a direct current or alternating
current adapter.

The receiver (Figs. 2, 3 and 4) is a loose
coupled circuit valve receiver with reaction
coupling, and covers a wavelength band of
from 3,000 to 4,500 metres. The apparatus is
contained in an oak case 37 cms. high, 22-5 cms.
wide, and 16-5 cms. deep, weighing approxi-
mately § kilogrammes. The box, when the
apparatus has been installed, is closed and
sealed. The switching arrangement is shown
in Fig. 4. When not in use the telephone ear-
piece is hung up on the hook (1/10), causing
the aerial to be earthed. The aerial circuit
consists of aerial and earth, condenser (1/10),
and aerial inductance (1/9), which is tapped
out. The coupling of the aerial and secondary
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circuits is variable, and is made by the
coil (12/13). The secondary circuit consists of
this coupling coil (12/13), the coil (25/12), the
secondary tapped coil (12/21), and the second-
ary condenser (11/21). The grid circuit
includes the grid condenser (23/11) and grid
leak (22/23), of 2 or 3 megohms, connected
to the positive end of the filament.

The plate circuit consists of the variable
reaction coupling coil (24/25), the fixed reaction
coupling coil (25/29), the terminals (29 and 31)
which are connected with the H.T. supply,
and the primary of the telephone transformer
(30/31). The filament circuit has in circuit a
6-volt potential through the terminals (29/22).

The telephone receivers are the usual low
resistance type employed by the German Post
Office and are, of course, connected in the
plate circuit of the valve by means of the
telephone transformer (21/32).

The most interesting and original feature
of the receiver is the provision for tuning the
primary and secondary circuits simultaneously
by the operation of a single switch. For this
purpose the primary and secondary inductances
are each fitted with small movable and self-
contained short-circuited coils (34 and 35).
By varying the position of these coils, of
course, the self induction of the primary and
secondary circuits is altered, and hence the
tuning of the circuits. These coils carry
indicators K3 and K4 (shown in Fig. 2), which
are connected with the switch K1 by a
mechanism consisting of curved discs and
levers in such a manner that turning the switch
rotates both the coils (34 and 35) simultaneously
and regularly. The tuning, however, can
only be altered within the permitted limits,
of 2 per cent. of the fixed wavelength.

Special care was taken so that cven the
process of tuning, before the sealing of the
receiving set, should be simplified. The
front part of the panel bears a table headed
¢ Secondary Circuit,” and this shows the data
arrived at experimentally, and gives the adjust-
ment of the secondary coil on different wave-
lengths. For wavelengths of 3,000 to 4,500
metres, and for steps of 50 metres, plug sockets
are provided to allow the most suitable number
of turns of the secondary coil to be included.
The apparatus, before despatch, is submitted to
tests as regards the best coupling between
primary and secondary circuits and reaction
coupling, so that when installed it is only
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necessary to tune the primary circuit, which,
of course, depends on the values of the aerial.

As it might prove desirable to use the
receiver for reception of telegrams as well, the
necessary provision has been made. This does
not present any difficulties, since all that is
necessary is to tighten the reaction coupling.
To provide for switching over from the best
telephony reaction ’ coupling to the best tele-
graph reaction” ‘coupling, the handle of the
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Fig. 4. Circuil of the tuner unat.

reaction coupling coil is fixed to a metal cap (K2,
Fig. 2), the movement being limited by stops.

Each receiver is provided with a spare valve.
Fig. 2 shows a door in the lid of the box,
through which the exchange of valves can be
effected without having to resort to an opening
of the case itself. The brilliancy of the valve
filament can also be seen through the window
in the left upper part of the front of the case.

(Fig. 3).

In the neat issue a description will be given of the Amplifier Units, to be
Jollowed by details of the equipiment emgloyed for deriving filnent heating
and high tenston currents from D.C. and A.C. Mains.
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The Bolitho Circuit

Considerable interest centres ou the origin of the receiving principie generally known as the

Super-regenerative Circuit. Reference has been made in the Correspondence Columns of this

Joumnal to the claims of Armstrong and Bolitho as to priority of invention, and this article deals
with the invention by Captain Bolitho as described in his Patent 156330 '19.

been given in the technical press to

statements which have been advanced
from various quarters regarding the origin
of what is now generally known as the Arm-
strong super-regenerative circuit. In par-
ticular a definite claim to priority has been
advanced by Captain John Bruce Bolitho, the
well-known wireless expert and inventor.

A controversy of this nature is one which
can probably only be determined in a Court
of Law. At the same time the fact that an
invention of such outstanding importance as
the super-regenerative circuit is in dispute
naturally lends a particular interest to any
arrangement which claims to have forestalled
1t.

For this reason, and quite apart from the
ultimate issue of the dispute, an account of
the Bolitho circuit, as extracted from the
covering patent No. 156330 dated October
6th, 1919, will no doubt be welcomed, more
especially perhaps by those who have con-
structed or used the Armstrong receiver.

In the first place super-regenerative amplifi-
cation as used by Professor Armstrong depends
upon a certain critical adjustment of the
circuits of a retro-actively coupled valve,
whereby the tube is caused to work at or near
the threshold of oscillation. In other words
the back-coupling is so regulated that the
valve is kept upon the very point of oscillating.
Simultaneously it is controlled by a rapidly
intermittent ‘“ quenching ” action so that
advantage is taken of its extraordinary ampli-
fying powers at this critical “ setting,” whilst
at the same time the whole system is stabilised
and prevented from actually boiling over into
self-oscillation.

This “ quenching ” action is obtained in
the Armstrong system in either of two ways ;
but both methods may be used in combination
with still more advantageous results. Accord-
ing to the first method, the magnetic linkage
across the back-coupling coils is constantly
varied so that the valve is first urged towards
oscillation and is then immediately afterwards
repelled ; this effect is secured by altering the
value of the plate potential at a suitable

CON SIDERABLE publicity has recently

frequency. In the other method a similar
result is obtained in a somewhat different
way, namely by periodically varying the
“ damping ” factor of one of the oscillatory
circuits, so that the tuning is, in effect, “ killed >
and “ revived ” at a corresponding frequency.

In itself the use of an oscillating valve
adjusted or set to the critical “ threshold
position is not new. It has in fact been in
practical use for some time, more particularly
in relay circuits such as those due to L. B.
Turner. Again, the necessity for “ quench-
ing ” in such a circuit is obvious, otherwise
the first received impulse would set the whole
system into a state of persistent oscillation.
Accordingly, the bare problem of quenching
or curbing a “ triggered ” valve is already
known to have been met and solved in various
ingenious ways.

The fact remains, however, that the mere
knowledge of the merits of a “ triggered ”
valve (i.e., one adjusted to the threshold of
oscillation), together with means for periodi-
cally ““ quenching ” it, although well-known
and frequently utilised for special purposes,
was not in itself sufficient to produce the
extraordinary results obtained by the super-
regenerative circuit as used in the Armstrong
receiver.

Captain  Bolitho’s circuit comprises a
““ triggered > valve A, which is intermittently
“ quenched ” by means of a second valve B,
which in turn is excited by a generator G,
inserted in its plate circuit. The diagram
has been somewhat abbreviated for the sake
of clearness, and in order that the operations
of the arrangement may be more easily
followed.

The plate circuit of the valve A is back-
coupled to the tuned grid circuit through the
coils R1;, R2, the coupling being so adjusted
as to set the valve on the threshold or verge
of oscillation. The plate circuit of the second
valve B contains a reaction coil Q, which is
coupled to the coil R2, so as to oppose the
magnetic linkage between the coils R1 and R2.
The valve B is excited by the generator G
at a frequency much lower than that of the
received signal. This local generator may
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consist of a third oscillating valve coupled to
a coil in the plate circuit of the tube B.

The grids of the two valves A and B are
connected together, the potentiometer and N and
M being used to secure the most favourable
grid-potential adjustments.  The potentio-
meters M, N, are shunted by condensers so
as to by-pass high frequency currents. The
aerial coil is shown at R.

1t

HT

ol---

RELAY OR
TELEPHONES

—

POTENTIOMETER

il

An abbreviated diagram of Capt. Bolitho’s circust.

of

When the valve A is set to the critical point
previously mentioned, the first impulse of
signal energy through the coil R would in
the ordinary course of events be sufficient to
set the tube into a state of steady self-oscillation,
in which condition it would of course be
insensitive to the impact of any further signals.

It is the function of the valve B to prevent
this, and to keep the system in a constantly
responsive condition.

The action of the generator G throws the
plate of the valve B alternatively positive and
negative. So long as it is negative, no current
can flow in the ““ reversed ” coupling coil Q,
and this is therefore, so to speak, out of
operation. It has no influence upon the back-
coupling between the coils R1 and Rz, and the
valve A accordingly builds up into self-
oscillation.

The next half-cycle of the generator G,
however, throws the plate B positive, and a
current accordingly flows through the coil Q.
As this is coupled 1n the ““ reversed ” direction
it neutralises, in effect, the existing coupling
between the coils R1 and R2, and so prevents
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any energy transfer from taking place between
the grid and plate circuits of the valve A.
The latter is accordingly “ quenched,” self-
oscillation ceases, and the system again
becomes ready to respond to whatever
signal energy is then flowing in the aerial
coil R. This process is constantly repeated
at a rate determined by the frequency of the
generator G.

In addition it will be seen that the grid
reaction coil R2, is shunted by the grid-filament
space of the valve B and is therefore subjected
to a variable “ damping ” effect corresponding
to the varying conductivity of the shunt path.
This will have the effect of periodically de-
tuning the coil R2, and rendering it ineffective
so far as any retroactive transfer of energy is
concerned.

It is to be observed that Captain Bolitho
illustrates his circuit as applied to operate a
relay device, although he states that it is
applicable as an amplifier for wireless tele-
graphy and telephony. The relay T is inserted
in the plate circuit of the valve A, and is
presumably operated only when and for as
long as the valve is set into actual self-
oscillation.

To what extent, if any, this arrangement
conflicts with or anticipates the super-regenera-
tive circuits disclosed by Professor Armstrong
will no doubt provide the basis of considerable
discussion and learned argument elsewhere.

The Radio Society of Great Britain.

An ordinary general meeting of the Society was
held on Wednesday, May 23rd, at 6 p.m., at the
Tnstitution of Electrical Engineers. After the
minutes of the previous meeting had been read
and confirmed. the President called upon Pro-
fessor E. W. Marchant, D.Se., to give his lecture
on ‘“Methods of Lliminating Interference in
Wireless Receiving Circuits.’

At the conclusion of the discussion it was
announced that the following had been elected to
membership -

Members : Capt. C. W. Dunn, M.C., The Hon.
A. Shaw, M.P., H. MacLane Melville Smith, M.A.,
A. H. Ninnis, J. J. Honan. H. G. Brown, W. R.
Burne, A. H. Macdonald, M.A., W. G. de Winton
Mitchell, B.Sc., F.R.A.S., H. H. Hitchcock, . J.
Colohan, T. T. Turner, L. A. . Tozer, Lieut. A, C.
Skinner, P. D. Coates. Associate Member : A. G.
Bennett.

~A'he following Societies were also accepted for
affiliation -—High Wycombe and District Radio
Society. The Waeston-Super-Mare and District
Radio Society, Battersea and District Radio Society,
Bournemouth and District Radio and Electrical
Society, The Wimbledon Radio Society and the
Lyons Radio Society.

The meeting adjourned at 7.20 p.m.
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THE WIRELESS WORKSHOP

MAKING THE VALVE HOLDER PANEL

FOR A FOUR-VALVE RECEIVER
By F. H. Havnes.

Experimenters who are unacquainted with the methods adopted for working in the materials met with

in wireless instrument making can derive much benefit from the articles under this heading. The

procedure described may not only effect a saving of time in making up apparatus, but will produce

instruments of good finish, equal in workmanship to any on the market and incerporating the
circuit principles and design favoured by the reader.

HE cutting out and squaring up of the

I edges of this panel, which measures
132 mns. by 2§ ins. by £ in., was dealt

with in the previous article under this heading *
The necessary drilling and tapping for the
valve legs or holders and for attaching the
valve holder panel to the piece of ebonite

unless one adopts the inconvenient process
of standing the rule edgewise.

As it will be necessary to make scratch
lines, the marking out may be done on the under
side of the panel. This, however, sometimes
causes trouble to the novice who, during drilling,
fractures out a small piece of ebonite as the

e, |

g

Photo : Radio and Model Engineering

Using a scriber for setiing oul positions on the face of the panel as measured from one on the edges.

forming the front of the instrument will now
be proceeded with.

For the marking out for the
positions of the holes a pair of
good spring dividers will be neces-
sary. It is not good enough to lay a stecl
rule on the work for the purpose of trans-
ferring measurements, and particularly does
this become important with regard to the
position of the holes for the valve legs. A
discrepancy of 1/64 in. is very evident in the
case of the position of a valve leg when it comes
to fitting a valve, and it is extremely difficult
to judge distances as measured direct from a
rule when by its thickness the divisions are
removed about 1/32 in.from the face of theiwork

Setting
Out

* Page 42, April 14th, 1923.

drill comes through on the surface which is
to be the outside face. It might be mentioned
that with certain classes of work, such as the
marking out of the location for blind holes, it
becomes necessary to make intersecting scratch
lines on the outside face of the work. When
this is the case the scratch lines must be so
short that in drilling the hole, or counter-
sinking, they are removed. The process of
pasting paper to an ebonite panel, so that the
marking out can be done with pencil, is not
recommended. Pencil lines do not permit of
the same precision as scratch lines and when
holes are near together the drilling of one
detaches and stretches the paper, rendering
the location of others inaccurate. Presuming
that the marking out is to be done on the outside
face, it is as well to roughly mark the positions
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for holes with pencilled cross lines so that the
scratch lines may be made no longer than is
absolutely necessary. The distance of the
twelve holes round the sides may be measured
by setting the dividers to 3/16 in., and making
short scratch lines at the approximate positions
alrcady marked in pencil with the point of
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being so expressed, in British and metric
measure, so that they can be easily memorised.
The slight discrepancies to be found in stem
spacing in valves of different manufacture are
small compared with the wide differences met
with in certain valve holders, and if the reader
intends to make use of made-up valve holders
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Dimensional drawing of panel for four-valve holders.

one limb of the dividers just touching the edge.
The spacing apart is measured by setting the
dividers to the measurements shown on the
drawing and stepping them off on the panel.
It is customary to take all surface measurements
from two edges which are at right angles, but
in this case measurements are made from either
end of the panel, the reason being that the
reader in repeating a given measurement
several imes,such

it is as well, unless the particular make is
known to him, to scrutinise the spacing as
carefully as he can with a steel rule.

Having marked the positions
for all the holes, marks must
be made with the point of a
sharp centre-punch to prevent the point of the
drill from wandering over the work when
drilling. When

Centre
Punching

as the 3-in. steps
along the front
edge, may repeat
a slight error and
spoil the sym-
metry of the work

The exact
dimensions  are
given for the set- |

A3fag ol

Y

making these
centre - punch
marks the ebonite
should lie flat on
a heavy metal sur-
face so that there
is not the slightest
give or springi-
ness, and a tap of

65cms-

|

o + O

D

3-85cms—
J

ting out of a valve
holder, both in
British and metric measure. It will be noticed
that various valve makers use slightly different
spacing and the measurements given are based
upon those first used by the French during
the war with slight amendments representing
the mean of the dimensions adopted by the
valve makers. The two filament sockets are
spaced equidistant from the line joining the
centres of the grid and plate sockets. the distance
being 21/64 in., on ecither side. The grid
socket is }in. below the line joining the
filament sockets, whilst the plate socket is
exactly 1 centimetre above it, the measurements

The setting out of the valve holders.

medium lightness
will produce a
distinct indentation. If pressure is put upon
the centre-punch with the left hand while
the blow is struck, a deeper mark will be
made than if it is held lightly, and, moreover,
it will not be permitted to bounce or
change its position. A centre-punch mark
that is not quite true, as can be readily
detected by the eye as not being precisely
at the point of intersection of the two
scratch lines, can be remedied by tilting the
centre-punch sideways and starting another
point half-way down the slope of the erroneous
one, finishing with another and heavier blow
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with the punch in a vertical position. For
larger errors another punch mark can be
started alongside the faulty one, this in itself
being out from the correct position and in
the opposite direction. Now. with the punch
held vertically, there is less resistance on
the side of the faulty hole, and when driven
home travels into the correct position.

Valve legs such as are usually pur-

Drilling - pased are threaded 4 BA.. and

WIRELESS WORLD
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ous gap. Success lies in making the top edge
of the main panel perfectly true. Securing
the main panel vertically in the vice and
placing the valve holder panel carefully
in position, the 13/64 in. drill can be put
through the holes on the extreme right and
left so that its point will produce a mark for
drilling the holes which are to be tapped 2 BA.
The two end holes may be drilled in the top
edge of the main panel with the §/32 in. drill
for a depth of about § in.

&
L

=
T M w

allowing for a slight increase in size of any
unthreaded portion, it will be necessary to use
a twist drill 5/32 in., to give clearance.

When drilling the holes, a piece of scrap
ebonite or hard wood should be clamped in
the vice behind the panel to prevent fracture.
The utmost care must be taken to ensure that
the hand brace is at exact right angles to the
face of the work by viewing it in two directions
with the assistance of another person. The
holes at the end and along one end are made
with the same drill. Those along the remaining
edge are 13/64 in., to give clearance to 2 BA.
screws which are used to secure this panel to
the front of the instrument.

Five screws are utilised for this purpose so
as to pull the top tightly down, as a bad fit
between the edge of the main panel and the
valve-holder panel might produce a conspicu-

Ploto: Radio and dodzl Engineering.

Transferring measurements from the rule to the panel by wmeans of dividers,

With a 2BA. taper tap held

TaPPing i1 2 key tap-holder it is quite

simple, with medium pressure, to screw it

forward into the hole. After a few turns
forward it should be given one complete
turn backwards to break up the chips and
prevent the tap seizing, which is, however,
not likely when tapping such a soft material
as ebonite. The tap should be removed when
about half-way home and the hole cleared of
chips, and the powdered ebonite blown away.
A plug tap will be required to finish the thread
to the bottom of the hole. It must be remem-
bered that threads produced in ebonite are
easily stripped and may not be sufficiently
strong unless ““ full ” to lift the tap and holder
while the former is being withdrawn. Having
thus completed the two end holes, secure the
two panels together with two £ in. by 2BA.
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brass screws and mark out the positions for
the other three holes with the 13/64 in. drill.
Detach the valve panel and drill and tap these
holes.

As countersunk headed
screws will be used for
attaching the panels, provision must be made
to recess the heads flush with the surface.
The easiest wav of doing this is to use a twist
drill exactly equal in diameter to the head of
the screw and carefully working it in just

Countersinking
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must be taken not to go too far with the counter-
sinking drill or the screw head will sink below
the surface. Should one hole happen to be
made too deep, bad appearance may be obviated
by packing the hole with a few chips of ebonite.
Of course, this is not what should be done,
but the amateur worker with limited time and
equipment is bound to have a mishap some-
times. The other holes round the edges will
also need countersinking to take the heads of
I in. by No. 4 brass wood screws.

Photo : Radio and Model Engineering

Centre punching the positions for the holes.

sufficiently far to permit of the head resting
level with the face of the panel. The taper
of the point of a Morse twist drill is usually
more acute than that of the countersunk head
of the screw and thus, with this process of
countersinking, the screw is supported in
position by its top rim. Therefore great care

Temporarily attach the two panels together
and adjust them, filing if necessary so that the
join can scarcely be detected. Detach them
and test the setting out of the holes for the
valve holders but do not proceed with the
assembling as there is rubbing down, engraving
and lacquering yet to be done.

OF AERIALS - - -

Articles to look for in the Next Issue.

THE PHENOMENON OF FADING by Capt. P. P. Eckersley.

THE MEASUREMENT OF THE

CONSTRUCTION OF A THREE-VALVE RECEIVER.

DETAILS OF GERMAN BROADCAST RECEIVERS OPERATING FROM
A.C. AND D.C. MAINS.

BUILDING CONDENSERS TO GIVEN CAPACITY.

Chief Engincer of the B.B.C.

WAVELENGTH AND CAPACITY
By Maurice Child.
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THE AMATEUR’S
EXPERIMENTAL LABORATORY

V.—THE CALIBRATION OF A VARIABLE CONDENSER (continued).

By PuiLir R. Coursey, B.Sc., F.Inst.P., AAM.IEE.

HE method of plotting out the ends

I of the calibration curve of a variable

condenser that was described in the
last article is one that is readily susceptible to
checking by additional measurements.

In the first place, the method used for
obtaining readings at the lower end of the
curve may be extended further up the curve,
by repeating the measurement for a number
of different initial settings of the test condenser.
For instance, instead of confining it to o, 5°
and 10° on the scale, it may be repeated for
each 10° up the scale until the limit of the
calibration curve is reached for the upper
reading when the fixed condenser is switched
out of circuit. If the measurements have been
carefully carried out, all the extra points
obtained in this way should, when plotted
on the chart, lic exactly on top of the curve
that has already been plotted out. If they do
not do so it indicates inaccurate work at some
stage of the calibration, which should therefore
be repeated or rechecked until the necessary
agreement is obtained.

In a similar manner the method used at
the upper end of the curve may be extended
downwards, to meet and overlap the portion
checked from the lower end, and once again
agreement should be obtained at all points.

Again, the measurements made when
determining ‘the upper and lower ends of the
calibration curve in the manner described
in the last article may be repeated with different
values of the fixed condenser C,, using, of
course, the correct capacity of this condenser
and not merely its approximate nominal value.

The additional readings so obtained should
of course check up with those already plotted,
provided that the condenser C; is not too
small. In the latter case a slight error may be
introduced for the reasons already given.

The only advantage of making these ad-
ditional measurements is to check up those
that have already been made, since it is only

by a process of repeatedly checking that accu-
racy can always be assured.

By employing this * step-by-step > method
along the straight portion of the characteristic
that was first plotted out it becomes possible
to make an allowance for the capacity of the
switch contacts and of the wires connecting
them to the condenser, since by taking a
sufficient number of readings in this way
with various values of fixed condenser, it
becomes possible to determine the value of
this ““ leads capacity > such that when added to
each of the fixed condensers in turn it will
bring about agreement between all the measure-
ments made with them, and the straight
portion of the characteristic curve. It is
assumed, of course, in making this statement
that sufficient care has been taken in the
original determination of the straight portion
of the curve in the manner detailed in these
articles, for the experimenter to be reasonably
certain of its accuracy.
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This “ leads capacity ” of the switch con-
tacts and connecting wires should, of course,
be quite small—not exceeding a few micro-
microfarads—but it may be useful to illustrate
here by actual figures how it can be ascertained
and allowed for. For this purpose we shall
make use of the method last described for
taking a step-by-step series of measurements
along the characteristic curve. Use will also
be made of the straight portion of the calibra-
tion curve which was plotted out by the
first described method, as by that method
any errors due to leads and other stray capacities
can be allowed for. This curve is reprinted
here as Fig. 1 in order to facilitate reference
to it.

In the first place use may be made of a
comparison condenser of about 00001 micro-
farad capacity for the fixed condenser C, in
the diagram of the arrangement given in
Fig. 1 in the last article (May 19th issue),
and this may be used to step up the calibration
curve from point to point.

Thus suppose we assume here that the
exact value of this comparison condenser
is 0-0oo105 microfarad, as has already been
assumed in earlier articles ; and suppose that
we commence at 20° on the scale, as with
most condensers this is likely to be well on
to the straight part of the curve. Then adopt-
ing the method described in the last article we
find that when the fixed condenser of capacity
0000105 microfarad is switched off, the
setting of the test condenser must be raised
from 20° to 40°. Now from our curve we see
that the capacity value previously found
for 40° is 000025, and that for 20° is 0:000135,
hence we may conclude that the actual amount
that we have added with our fixed condenser
1S 0'00025—0-000135 == 0-000115 microfarad.

But the true capacity of this condenser is
0'000105, so that the capacity of the wires
and switch contacts must amount to 0-000I15
—0'000105 = 0-000010 microfarad.

Again, we may obtain a more accurate
reading for this capacity by repeating this
measurement along the curve. Thus, having
arrived at the scale reading of 40° by the
measurement just described, the fixed con-
denser can again be switched in parallel
and the oscillator valve adjusted until it is
in resonance with the test circuit under these
new conditions. The fixed condenser can
be switched off and the setting of the test
condenser increased until resonance is again
obtained, the scale reading being noted.
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Suppose that we find it to be 59°. The
process can be repeated, and a series of points
obtained, each being in capacity a simple
multiple of the capacity of the fixed condenser,
t.e., once, twice. three times, etc., since the
capacity of the condenser is repeatedly added
on.

These points can be plotted on the squared
paper chart, and a line drawn through them,
as indicated in Fig. 2 by the line AB. By
this means the distance BC can be more readily
measured than can the difference between the
two curves after one measurement only.
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Having by this means made a determination
of these stray capacities, they can be used to
correct the measurements made at the ends
of the curve in the manner that has already
been described, since these stray capacities
should be added to the true capacity of the
comparison (fixed) condenser in each case,
in order to obtain the true effective value of
the condenser as used with the switch, etc.,
in their working positions.

It should be obvious at this stage of the
procecdings that if this capacity of the wires,
etc., could be neglected it would be possible
to plot out the whole of the calibration curve
solely by the use of a single fixed condenser
of known capacity value. A first reference
point on the curve could be obtained by using
the method first described with a throw-over
switch to substitute the test condenser for the
fixed condenser in the test circuit. This
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point could be checked by interchanging the
positions of the test and fixed condensers
relative to the switch so as to allow for any
difference between the capacities of the
connecting wires on the two sides.

Having obtained this one reference point,
it could be used as a starting-point for a series
of step-by-step measurements by the method
just described, thus enabling the curve to
be plotted out by a series of equal increments
of capacity equal to the capacity of the known
fixed condenser. This serics would enable
the main part of the calibration curve to be
plotted in, and this could be used for determina-
tions of the two ends of the curve in the manner
that has already been detailed. The calibra-
tion curve obtained in this way is liable to

WORLD AND RADIO REVIEW

JUNE 2, 1923
be in error, due to the capacity of the leads
and switch contacts, and it needs at least
two condensers of known capacity value to
enable this source of error to be eliminated.
The best procedure is to follow in detail the
tests that have already been described, as these
enable repeated checks of accuracy to be ob-
tained since several reference condensers
are employed.

Huving obtained a calibration curve in
this way it should be carefully drawn in and
kept for reference, marking it with a des-
cription of the condenser and its number,
if it has one, as many uses will be found for
this calibration curve in conjunction with the
condenser for other measurements which
will be described later.

Broadcasting.

Regular Programmes are Broadcast from the following European Stations :—

Locality. Call Wave-  Times. Nature of Transmission.
Sign. length.
GREAT BRITAIN.
London 2L0 369
- Regular moruing aud
:\xe;ok-(:iy;o evenin% programines,
- ) particulars of which
Manchester 2 ZY 385 a'g:'_m o | aPpear in the daity
Birmingham § IT 420 \5 %urida);g 4 press, are conducted
Cardiff .. 5WA 353 8.30-10.30 from these stations
!

by the British Broad

Newcastle .. 5 NO 400 ' =My casting Company.
Glasgow .. 58C 415
FRANCE.
Daily
Panis (Eiffel FL 2,600 7.40 a.m.  Meteorological Forecast.
Tower). 12.15 p.m. . Report and
Forecast.
+.30 pm.  Financial Bulietin
(Paris Bourse).
7.20 p.m. Meteorological Forecast
and Concert.
11.10 pm.  Meteorological Report
and Forzcast.
Sundays
Levallois- SFR 1,780 13-4 p.m. Coucert.
Perret Weekdays
(Radioia) 6.5 p.m. Financial Bulletin.
6.15-7.15 lnstrumental Music.
p.n.
9.45 p.m.  Miscellaneous News.
10.30-11.30 Concert.
p.m.
Ecole — 450 Tuesday and
Supérieure Thursday
des Postes 8.45-11.0 Concert.
et Télé p.mm.
graphes. Saturday
3.30-8.30
p.m.
Daily
Radio- 460 12.0 noon News and Concert.
Riviera 6- 7 p.m. A
{Nice). 10-1X p.m. o 3
Lyons YN 3,100 Weekdays Gramophone records.
11.45 a.m.
-12.15 p.o.,

Locality. Call Wave-  Times. Nature of Transmission
Sign. length.
HOLLAND.
Sunday
The Hague PCGG 1,050 4-6 p.m. Concert.
Monday and
Thursday
9.40-10.40 B,
p.m.
Tuesday
The Hague PCUU 1050 8.45-11 pm.
{Heussen
Laboratory). Sunday
10.40-11.40 —
a.m.
Friday
The Hague PCKK 1,050 9.40-10.40  Miscellaneo is.
(Velibuyzen). p.m.
Saturday
Ijmuiden .. PCMM 1,050 g.40-10.40 Concert.
p.m.
Wednesday
Amsterdam  PA5 1,050 9.10-10.10 Coucert and News.
p.m.
BELGIUM.
\VYorking days
Brussels . BAV 1,100 1 p.m. . Meteorologicil Bulletin.
Daily
5.50 pm. .. .
sunday
7 p.m. .. Concert.
Tuesday and
Thursday
1op.m. .. Concert.
GERMANY.
Daily
Berlin . LP .. 2800 7-8am. .. Financial and other
(Koenigs- 12-1.30 p.m. ,, ) Hews.
wusterhausen} 5-6.30 p.m. " .
CZECHO-
SLOVAKIA
Prague . PRG.. 1,800 8 a.un. 12noon Meteorological Builetin
and 4 p.m. and News.
4,500 10a.m.3p.m. Concert
and 10 p.m.
SWITZERLAND
Daily
Geneva .. HB1 1,200 7.8p.m. .. Concert (‘“Utilitas”).
Lausanne HB?2 7-8pm. .. ) "
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER

WIRELESS THEORY —IX.

It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and
transmitters, Those who know why, obtain much pleasure which is not experienced by those who have no

idea of the action of their wireless set.

The series has been specially designed so that the reader who follows each section as it appears will
have obtained a compiete wireless education with a minimum of time and trouble, and he will be in a
position to successtully design his own wireless equipment.

In previous sections the writer has dealt with the principles of electricity such as the effect of resistance,

capacity and inductance.

The last two sections deal with alternating current work, the study of which is

important to those who desire a clear understanding of wireless.

By W. Jawmes.

24.—Inductance
Parallel.

SUPPOSE we have a circuit consisting of

and Resistance in

a resistance in parallel with an inductance

as shown in Fig. 52. Such a condition
is often met with in practice, when, for example,
we have a crystal rectifier or a valve connected
across a coil. When an alternating pressure
is set up across the ends of the circuit a current
flows. The total current is made up of two
parts, one part flowing through the resistance,

f

|
E vours
f cveres R L

i i

FPig. 52.

Circuit consisting of resistunce and
wnductance in parallel.

while the other part flows through the
inductance. The current divides according
to the conductance of the two paths. Con-
ductance, of course, is the reverse of resistance.
If a wire has a resistance of 10 ohms it has a
conductance of 1/10th mhos. It will be noticed
the term mho is the reverse of ohm. The
magnitude of the current flowing in the
resistance, when a sine ‘wave of pressure is
connected, is equal to the pressure divided

E .
R This

current is in phase with the applied pressure E,
and the watts lost in heating the resistance is
the product of the pressure and current,
or E x I. The watts lost may be found in
another manner ; thus watts — 72 R.

The current flowing through the inductance
coil 1s lagging behind the applied pressure by
90°, and its magnitude is obtained by dividing
the applied pressure by the reactance of the
coil, 277 fL. The power lost in the coil is zero,

by the resistance, or, in symbols, /

because the current and pressure are go°
apart, hence the energy which at one instant
is stored in the magnetic field is in the next
instant returned to the circuit.

The resultant current cannot be found by
simply adding the two currents together.
Due regard must be paid to their phases.
As the currents are 90° out of phase we may
find the resultant, or total current, by the
simple vector construction given in Fig. §3.
Here the horizontal line represents to scale
the current flowing through the resistance.
The vertical line represents to the same scale
the current flowing through the inductance.
The total current is given by OB, that is,
the vector sum of the two components, and
the angle of lag is the angle ¢. Instead
of constructing the vector diagram the current
may be obtained by a simple calculation.
From the diagram it is clear the length OB
equals +/[;? - I, amperes, where I, is the
current in the resistance, and I, the current
in the coil.

As a practical example, suppose the coil has
an inductance of 1 henry, and the resistance
is 200 ohms. What is the total current, the

£
o] 5 £ =A
LA \\ ! |
N \ H
Ve e e S ..\is:s

Fig. 83. Vecior construction to find the total current

I ainperes due lo the combined currents I, amgperes

through the resistance and I, amperes through the
wnductance.

current in the resistance, and the current in
the coil. The pressure applied is 500 volts,
50 cycles.  See Fig. 54.
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The current in the resistance is equal to the
pressure divided by the resistance, or
P The current in the coil
200
is equal to
reactance of the coil.
2 X 3°14 X 50 = 314 ohms.

. 500
current is 3 I-59 amperes.

The currents, with their proper phase

difference (90”) are represented in Fig. 54.

The total current [ is given by v I,2 | I,2

where I,— 2-5 amperes and [,— 1-§9 amperes.

Therefore I= 4625 + 2-§3, or 2-96 amperes.
The phase angle between the total current and

= 2'§ amperes.

the pressure divided by the
Reactance = 27 fL or
Therefore the

=|HENRY
o

L

Fig. 54. The totul current flowing in this parallel

cureust 18 2°96 amperes.

applied pressure is represented by the angle 4,

which is the angle whose tangent is =%, In

I

this case ¢ is the angle whose tangent is
0-604, or 31°. The current lags by this angle.
From the vector construction it is evident
that we may write an expression for the
resultant current directly. Referring jo Fig. 53,
2 . . 1

the length OA is directly proportional to E,
that is, the admittance of the resistarice. The
length OC 1is directly proportional to the

admittance of the inductance, that is

I.
wl
The resultant admittance is therefore given

1 1 . y ,
by \/ B oLy When dealing with Ohm’s

Law in the ordinary way we find the current
by dividing the pressure by the resistance,

or I — =. Since the admittance is the reverse

R

. .1
of resistance, that is e find the current we

must multiply the pressure by R{ Clearly Il—;:

1

is the same as E X R In the above case, the
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current is given by the product of pressure
and total admittance, i.e., E X \/75-2 = (w—;,)z

Rearranging the expression for total admit-

tance we may write the effective impedance
7 RLw
of = v RT I L0l

Therefore, the effective impedance of a

combination of resistance and inductance in
llel i 1 REw _ ohm
parallel is equal to VRE T [P ohms.

The effective resistance of the circuit, that
is, that quantity which, when multiplied by
the total current squared is equal to the power
lost in the circuit, may be expressed as follows :

. RL?w?
R eff = RZ | I%°

Therefore the total current squared, /3, times
R ¢ff, being the power lost in the circuit, is the
same as the current in the resistance squared
[,2 times the resistance R.

It will be noticed that while a large current
may be flowing in the inductance, only a
small current is being taken from the mains,
depending upon the value of the inductance
and the resistance.

25.—Capacity and Resistance in Parallel.

When we have a condenser in parallel with
a resistance, as shown in Fig. §5, the currents
flowing are found by applying the [same
principles that were applied in the case of
inductance and resistance in parallel.

O—
¥

EvoLts
feveles

0 E A
Fig. 55, Circuat consisting of resistance and capacity
wn parallel.

The current in the resistance is in phase
with the pressure, while that in the condenser
leads the pressure by go°. The current in the

resistance is given by 54 and that in the con-

denser by E X wC, where wC is the reactance
of the condenser (@ = 27 f).

The total current is the vector sum of the
two currents. Thus in Fig. 55 OA represents
to scale the current in the resistance. and OB
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Jurwe 2
tepresents the phase and magnitude of the
condenser current. The resultant,

I= v 1?2+ L2 amperes.
The angle of lead, 6, is the angle whose

tangent is wCR.
The admittance of the circuit is

|
\/1% + w2C? mhos.

Therefore the current = E X \/RI‘Z + w?C2

The effective impedance of the circuit

VA eﬁ' — —R .
V1 -+ (R*C?%0?)
while the effective resistance

R
Reff = | T (mCi?y

F The meaning of the above terms have been
explained in the last section.

i

1}

Fig. 56.

Diagrammatic arrangement to
capacities which shunt a resistance used in the anode
circuit of a valve.

show the

It is well known that the resistance capacity
method of coupling radio-frequency amplifiers
is not successful below about 2,000
metres, corresponding to a frequency of
300,000,000/2,000, or 150,000 cycles. Later
it will be shown that the amplification obtained
from a valve with its associated circuits depends
largely upon the ratio of the internal impedance
of the valve, and the impedance of the output
circuit. In the case of the “R” type valve, the
internal or plate to filament impedance under
working conditions is of the order of 30,000
ohms. Therefore, to secure high amplification
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with the resistance capacity method of ampli-
fication the anode circuit resistance should be
at least 70,000 to 100,000 ohms.

Now a valve with its socket, and the wiring
with which it is connected, possesses capacity.
The capacity is present between the filament and
grid, filament and anode, and grid and anode.
The resistance itself may possess capacity.
The circuit is given in Fig. 56. Here V
represents the amplifying valve, C, the anode-
filament capacity, C, the anode grid capacity,
C, is the grid condenser with leak R;, and C,
represents the grid-filament capacity of the
second valve V,. The whole circuit may,
so far as the resistance R is concerned, be
represented by a resistance with a capacity of
value C across it. The capacity C may be
considered as the resultant of the capacities
just mentioned.

Now we know the effective impedance of a
circuit comprising R and C in parallel is given

by ————————ohms. Let us now work
v1+ (R2C2%w?)

out the value of the effective impedance of
the output circuit RC for three wavelengths,
namely, 20,000 metres, 2,000 metres, and
300 metres. The corresponding frequencies
are 15,000, 150,000 and I,000,000. An average
value of the nett capacity across the resistance
R may be in the neighbourhood of 25 micro-
microfarads (upuF). Let R = 100,000 ohms.

Case 1.
Frequency (f) = 15,000. R = 100,000
ohms,
C = 25upF or 25 x 102 farads.
w=2X 314f.

P2 S S—
v 1 4 (R2C%?)
substituting the values,

hms.

100
Zeff— ,000

V14 (1010 X 625 X 10~ X 887 X 107)
and Z eff = 2222 o1 105,05 ohms.

VI

Case 2.—In this example the frequency is
150,000 cycles.

Zeff — 100,000

v I+ (109X 625X 10724 X 887 10%)
Zoff — 10%0% _ 100,000

VI+5s Vs

or 40,000 ohms.

www americanradiohistorvy com


www.americanradiohistory.com

278 THE WIRELESS WORLD

Case 3.—In this case the frequency is
1,000,000.

100,602
Zeff =
& 1+ (109X 625 X 10~ 21X 394 X 10™)
100,000
1+ 246

or 6,000 ohms.

In the case of the 20,000 meter signals, the
impedance is equal to that of the resistance;
in other words, the capacity is negligible.
When the 2,000 meter signals are amplified,
the capacity has a fairly large effect. the
impedance is reduced from 100,000 ohms to
40,000 ohms. When, however, the signal
wavelength 1s reduced to 300 meters, the
impedance is reduced from 100,000 ohms to
6,000 ohms. In Fig. §7 is shown the
relationship between the amplification obtained
and the value of anode resistance (impedance
strictly speaking on account of the stray
capacity). It will be seen that high amplifica-
tion is obtained when the conditions are as in
Case 1, but low amplification will be obtained
when the conditions are as in Case 3. The
resistance capacity method of radio-frequency

(Tllc next instalment under this heading deals
lhe Principles
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amplification is therefore not satisfactory at
low wavelengths. The figure of 2,000 metres,

66— — — —
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2
q
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ANODE RESISTANCE
Fig. 57. Curve showing the amplification which

may be expected when various anode resisiances have
vurious effect ve values.

below which it is suggested this method of

amplification be not employed, represents,

therefore, a reasonable value.

with the fuclors relating lo Resonance and

of Tuning.)

A Variable Non-Inductive Resistance.
By PauL D. Tvyers.

HE photograph on the next page shows

I a form of tapped resistance which has

been used with success for some
years. The resistance itself is the familiar
graphite deposit on a piece of slate pencil,
and calls for no particular attention. In
making a resistance of this type it is frequently
difficult to obtain an efficient electrical contact
between the graphite and some form of metallic
clip, but this trouble has been obviated by the
following method of construction, which should
be quite clear from the illustration.

If a tapped resistance 1s-to be employed
the whole length of an ordinary slate pencil
with about five tappings is suitable, but if a
single resistance is required about a two-inch
length will be sufficient. If a lathe or a hand
drill clamped in a vice is available it will be
found very convenient to put the slate pencil

in the chuck since the finished resistance will
have a better appearance and also it will be
found easier to construct.

The pencil is first made perfectly smooth
by rubbing it with very fine sandpaper, taking
care to remove all loose dust with a piece
of rag. At this stage it is important not to
touch the slate with the hand, as a very thin
film of grease will be deposited, spoiling the
effectiveness of the subsequent operations.
The pencil is now marked into five equal parts
and at each division a small band of graphite
1s deposited, about 3#in. wide. For this
purpose an HB lead pencil is suitable. The
graphite should be forced well into the surface
of the slate pencil until the band has a polished
appearance. This is very easily accomplished,
if the slate pencil is held in a chuck, by placing
the point of the lead pencil on one side of the
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slate and holding a piece of paper behind it.
As the slate revolves, the paper and pencil
can be gripped tightly by the Yorefinger and
thumb, thus obtaining a good deposit without
danger of snapping the slate which is very
brittle.

The wariable resistance described in this article.

Contact is made with the graphite bands
by means of sleeves made from tinned copper
wire which are shrunk on. A length of tinned
copper wire, about No. 28 S.W.G., is made
perfectly clean by scraping it with the edge
of a blunt knife, taking care not to make any
nicks in the wire which might cause it to break.
About five turns of the wire are taken round
the first graphite band and the short end of
the wire is twisted round the other end which
1s afterwards taken to a five-point switch. The
wire is twisted up tightly with a small pair
of pliers until it 1s friction tight on the slate
pencil.

The success of the contact depends upon
the final operation, which must be carried
out with great care. A soldering iron must
be carefully cleaned and well tinned. A small
piece of solder is then picked up on the tip
of the iron (which must be rather hotter than
usual) without the aid of any type of flux.
This will be found very easy if everything
is quite clean. The twisted ends of the wire
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are now firmly gripped in the pliers and the
far end of the slate pencil is rested on the
table so that it is inclined at an angle of about
45 degrees.

The soldering iron is now applied to the
turns of the wire. If the wire is quite clean
the solder will flow evenly and close up the
gaps between the turns, and at the same time
the heat will cause the wire to expand, thus
making the turns a loose fit on the slate.
By exerting a gentle pressure it will be found
that the turns will all slip sideways, thus making
them a tight fit on the slate once more. As
the solder begins to cool the turns will contract,
resulting in a very firm connection. It is
important to keep everything very still while
the solder is setting, and also to remember
that no flux must be used. If any flux is
present it simply runs between the wires
and the slate, resulting in a very inefficient
connection.

The process is repeated with the other
tappings, which are finally connected to a
multi-point switch. The values of the tappings
are adjusted by filling the remaining space
between the graphite bands with pencil lines
until the desired resistances are obtained.

When used as the coupling device in a
resistance amplifier the variable tappings will
be found of great value, while in other spheres
it is equally usef.l.

Unknown Calls.

Particulars of the locality, ete., of the stations
with the following call signs would be of great
interest to the many amateurs who have received
their transmissions. Any details forwarded we
shall be glad to incorporate in our future lists
of amateur transmitting stations.

Operators of Expertmentul Receiving Stateons
will encourage the holders of transmitiing licences o
publish wp-to-date detoils as to power, location, etc.,
by doing them the service of sending reports relating
to the experiinental transmissions.

The call signs are as follows:

2 AD 2XG 51S 5HX
2 AH 2XT 5FL 5 RY
2 BN 2YD 5LF 5 CG
2 BX 2YA 5JW 5XJ
2CV 5 AM 5JM 5YY
2DM 5AC 5 MA 5NT
2ES 5CB 5MY 5 0G
2HO 5DT 5 OH 5 HG
2LH 5 HW 5 PZ 5BT
20B 5 HK 5 SR 210
2PK 2 DM 5VR 6 AJ
20X 2 GV 5 ZJ 51J
2TU 20C 50C 27ZJ
2 PW 2DM 2AM 5LS
2VB 2XT 2XB 5LC
2VH 5 AR 5US 5NZ
2 VR 51X 5 CR
cz2
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DOUBLE MAGNIFICATION RECEIVER

REAT interest has been aroused in the
circuit of the new double ma;nification
receiver, first described in this country

in the issue of May
19th of this journal

(page 213, Figs. 9
and 10).
The circuit finally

adopted for a practical
receiver employs two
valves, with a crystal as
rectifier. A simple
theoretical diagram,
with an explanatory
diagram, is given in
Fig. 1. It will be
noticed the aerial circuit
is col pled with a closed
circuit, which consists
of the usual coil and
condenser.

tuned.

By W. JAMEs.

connected between one side of the crystal
and the first L.F. transformer to prevent any
radio-frequency energy which may pass the

Photograph showing the front view of
the new double magnification recetver.

rectifier returning to
the grid circuit of the
second valve. A car-
borundum-steel recti-
fier is satisfactory when

used in conjunction
with  the potentio-
meter.

The photograph
shows a receiver built
by the writer. It will
be noticed jacks and
switches are provided.
The connections, to-
gether with construc-
tional details, will be
given shortly. A

The H.F. number of refinements

transformers have their secondary windings are incorporated in the finished instru-
A radio-frequency choke coil i1s ment.

0

| 5

B 0-001 uwF s

5

0002 uF

00000,
00003 wF

<

00003 uF

00003 «F

0001 uF

a4 =

Fig. 1.

The figure gives the theorelical connections of the new double magnification receiver.
observed that a number of new features are included for the first time.
the circuit arrangement.
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Wireless Club Reports.

NOTE.—Under this heading ihe Editor will be pleased to gwe publication to reports of the meetings of Wireless
Clubs and Societies. Such reports shculd be submiited without covering letter and worded as concisely as

possible, the Editor reserving the right to edit and curtail the reports if necessary.
to consider for publication papers read before Societies.

with the Radio Society of Great Britain.

The Editor will be pleased
An Asterisk denotes affiliation

Corres pondence with Clubs should be «ddressed to the Secrelaries direct in every case unless otherwise stated.

Portsmouth and District Wireless Association*

On May 2nd and 9th, Mr. J. H. C. Harrold,
M.I.R.E., spoke on ‘Ether Waves and Wireless
Telegraphy.”

The first number of the Association’s journal,
The Portsmouth Aether, has now appesred, and has
been well received by the local press.

Hon. Sec., Stanley Hogg, 50, Waverley Road,
Southsea.

Windlesham and District Radio Society.*

On May 4th Mr. Kenneth E. Strohmenger
delivered an able and informative paper upon
“The Principles and Care of the Aeccumulator.”

Hon. Sec., James Baker, Windlesham Schools,
surrey.

North Middlesex Wireless Club.*

A very successful meeting was held at Shaftesbury
Hall, Bowes Park, N., on May 2nd, when a lecture
was given by Mr. T. Weare on ‘ Workshop
Wrinkles.” The lecturer took as his text the making
of a complete wireless set from raw material.

There was a good gathering of members on
May 16th, when the Club’s popular President,
Mr. A. G. Arthur, delivered an interesting lecture.
Mr. Arthur prophesied that within the next year
or two many new discoveries would be made in
wireless, and said it behoved the memibers to keep
their Club in the forefront of progress.

Particulars of membership can be obtained
from the Hon. Sec.. H. A. Green, 100 Pellatt
Grove, Wood Green, N.22.

Streatham Radio Society.*

At the annual general meeting of the Society,
held on May 2nd, the Hon. Treasurer pre-
sented & satisfactory balance sheet, in spite
of the somewhat heavy expenses of the first
year. The following officers were re-elected :-
Chairman, Mr. H. Bevan Swift, AMIE.E.
Secretary, Mr. S. C. Newton, A M.I.LE.E.: Trea-
surer, Mr. A. G. King. The following were elected
as Committee :—Messrs. Wood (Asst Secretary),
H. T. Swift, Batten, Thomas, Clarke and T.
Wartman (Librarian).

A demonstration of members’ apparatus wus
given on May 9th, the exhibits ranging from
miniature crystal sets to large multivalve sets
and home-made loud speakers. A heterodyne
wavemeter has been purchased by the Society.
The Society meets at the headquarters, 35, Streat-
ham High Road, upon the second and last Wednes-
days in the months during the summer.

Hon. Sec., 8. C. Newton, AM.LE.E., ‘ Compton,”’
Pendennis Road, S.W.16.

The Radio Society of Highgate.*.

Mr. H. Andrewes, B.Sc., continued his series
of lectures on Friday, May 4th, by giving a lecture

on “C. W. Transmission.” Various examples
of British, French and German transmitting
valves were exhibited, and their characteristic
features explained. The lecturer concluded a
highly instructive discourse with a few remarks
on the subject of microphones and speech
amplifiers.

A lecture and demonstration was given on May
18th by Mr. J. F. Stanley, B.Sc., A.C.G.L.,, F.R.A,,
his subject being ‘*‘ Selective Tuning Circuits.” A
demonstration of a circuit tried out by the lecturer
was given; the London Broadcasting Station
was completely eliminated, Manchester being
tuned-in while the former station only four miles
away was in full blast.

Several specially attractive features are promised
in the near future, full particulars of which may
be obtained from the Hon. Sec., J. F. Stanley,
B.Sc., A.C.GI, F.R.A, 49, Cholmeley Park,
Highgate, N.6.

Wireless and Experimental Association.*

At the Camberwell Central Library, on Wednes-
day, May 6th, Mr. Voigt outlined & scheme whereby
1t should be possible, with two small choke coils
and two small fixed condensers, to utilise as a
twin aerial the two suspended wires feeding the
loud speaker at the far end of the hall

The Dulwich and District Branch of the Associa-
tion met at the Montessori School, Lordship Lane,
on Monday, May 7th, when the following gentlemen
were elected as Committee of Management :
Messrs. Faulkner, King, Sinclair, Munday, and
Barrett.

Mr. Geo. Sutton, A.M.I.E.E., then delivered an
elementary lecture on crystal and valve sets with
variometer tuning devices.

Hon. Sec.. Geo. Sutton, AM.LE.E.
Road, S.IE.22.

North London Wireless Association.*

Mr. A. G. Hill, on May 7th, gave a paper on
‘“ Experiences in Radio Reception,” giving some
interesting details relating to the earlier days of
wireless. when dilficulties were experienced in
obtaining supplies of material and the data available:
was sparse.

Mr. F. S. Angel, on May 14th, gave his eighth
lecture on the elementary principles of wireless,
choosing as his subject *“ Reetifying and Detecting.”

Particulars of membership will be sent by return
of post on application to the Hon. Sec., J. C. Lane,
Physics Theatre, Northern Polytechnic Institute,
Holloway Road, N.

Ilkley and District Wireless Society.*

‘“Soft Soldering ’ was the subject of an in-
structive demonstration on May 7th by Mr. L. L.
Lancaster, who gave valuable advice to the members
on this important aspect of constructional work.

Hon. Sec., L. E. Overington, 11, Wilmot Road,
Ilkley, Yorks.

18, Melford
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Smethwick Wireless Society.*

An interesting lecture and demonstration was
recently given by Mr. C. Grew, the Society's
Technical Adviser, who described his three-valve
experimental set, using a special circuit, which
he illustrated on the blackboard. All the British
broadecasting stations were tuned-in and made
audible to the meeting by means of a Western
Electric Power Amplifier.

Prospective members should communicate with
the Hon. Sec., Ralph H. Parker, F.C.8., Radio
House, Wilson Road, Smethwick, Staffs.

Birmingham Experimental Wireless Club.*

“ Receivers and Amplifiers for Broadeasting
Reception ” was the subject of a successful lecture
and demonstration given by Mr. Towers recentlv.

Good results were obtained on the Club’s aerial.

Hon. Sec., A. Leslie Lancaster, c¢/o Lancaster
Bros. & Co., Shadwell Street, Birmingham.

WIRELESS WORLD

AND RADIO REVIEW Juxe 2, 1923
The Hon. Sec. will be pleased to forward par-
ticulars of the Society to anyone interested.
Hon. Seec., T. H. Mather, 8, Hawkshaw Avenue,
Darwen.

South Shields and District Radio Club.*

On Friday, April 20th, a lecture on ‘‘ Directive
Transmission and Reception and their Value ™’
was delivered by Mr. R. Oliver.

After describing the directional aerial systems of
stations such as Leafield and Cairo, Mr. Oliver spent
considerable time with frame aerials for reception,
and in conclusion spoke of the tremendous value of
directional wireless during the war.

The Club’s first Annual Kxhibition was held from
April 24th to 28th, inclusive. Seven trade firms
in the district exhibited, and amateur apparatus
was a large feature of the exhibition. In the
latter section a I9-valve set, built by the Club’s

Our illustration shows the apparatus of the members of the Chesterfield and District Radio
Society, exhibited on May Sth.

The Wireless Society of Hull and District.*

On April 27th, a discussion took place on the
best and quickest method of obtaining a working
knowledge of the Morse alphabet.

Ought a Broadeasting station. or a station for
relaying purposes, to be established in the neighbour-
hood of Hull ? This was one of the many topics
ciscussed at an informal meeting of the Society
held on May 4th.

Will all members please note that headquarters
of the Society are now at the Co-operative Social
Institute, Jarratt Street, where meetings are held
every I'riday evening at 7.30 p.m.

Hon. See., H. Nightscales, 47, Wenlock Street,
Hull.

Darwen Wireless Society.*

Mr. T. Burton gave an instructive lecture on
April 26th entitled ‘ The Construction of Appar-
atus,” illustrating his remarks with many examples.

On May 2nd, Mr. C. Field, B.Sc., gave a very
interesting lecture on *‘ Tuning.”

Chairman, attracted considerable attention.

Particulars of membership may be obtained
from the Hon. Sec., J. A. Smith, 66, Salmon Street,
South Shields.

Luton Wireless Society.*

The third annual exhibition in connection with
the Society was held on Saturday, April 28th, at
the Church Street Conference Hall of the adult
school. Stands were occupied by Messrs. P. T.
King, E. Whitelock, J. Stearn, F. F. Gregory,
Borough Engineering Co., H. 8. Shoolbred, F. F.
Weeks and W. Hammond. The middle of the Hall
was occupied by the amateur section and some
thirty receiving sets representative of the work
of members of the Society were exhibited. A
feature of the exhibition was the work of jumior
members in competition. The first prize for
ingenuity was awarded to Master Rayment and
the second to Master Prosser.

The good attendance was encouraging, and
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the funds of the Society
increased.

Hon. Sec., W. F. Neal, Hitchin Road Boys’

School, Luton.

were substantially

Hackney and District Radio Society.*

On Thursday, May 3rd, the usual weekly meeting
was suspended on the occasion of a concert and
gymnastic display arranged by the Y.M.C.A. boys,
at whose request the Society gave a special radio
demonstration, the apparatus used belonging to
the Vice-President, Mr. E. Cunningharn.

On Thursday, May 1O0th, a special lecture was
delivered by Mr. L. L. Robinson, M.Inst.C.E.,
M.I.E.E.,, M.1.Mech.E., Chief Eiectrical Engineer
for the Borough of Hackney. The meeting was
presided over by the Mayor of Hackney, the
President of the Society. Mr. Robinson spoke on
* Ilectric Currents, Minute and Large © treating
of the phenomenal and physical principles of
the currents used, with special reference to
wireless.

A round table conference took place on May 17th,
when dissatisfaction was expressed at the fact that
the Technical Committee had not cofnpleted the
Society’s set.

Hon. Sec., C. C. Phillips, 247, Evering Road, E.5.

Swansea and District Radio Experimental
Society.

“ Klementary Principles of Wave Iotion” was
the subject of an instructive lecture delivered
recently by Mr. McNainara, before a large gathering
of members.

A further series of elementary lectures for the
non-technical man will be given at a future date,
and all beginners in wireless theorv are cordially
invited to attend.

Hon. Sec., Herbert Morgan, 218, Oxiord Street,
Swansea.

Camberwell and District Wireless Club.

An entire reorganisation of this Club is now
heing undertaken by a ‘‘live’ committee, and
arrangements are being made for lectures, demon-
strations, ete.

All interested should communicate with the
Hon. Sec. (pro tem.). René Stoue, 3D, Bushey Hill
Road, Camberwell, S.E.5.

The Senior Lintonian Radio Society.

The first meeting of the summer session was
held on Wednesday, May 2nd, when the Chairman,
Mr. J. A. Hardy, announced that Mr. i&. L. Booker,
B.Sc., had been elected a Vice-President.

Mr. D. G. Bower (5 WF), then delivered the
first of an elementary series of lectures to -be given
by him.

The Society is doing its best to limit the number
of ‘‘canaries.”

Hon. Sec., J. D. Meeke, 14, Avonmore Road,
West Kensington, W.14.

The Beckenham and District Radio Society.

An informal chat on #$he ‘ Evolution of
Wireless,” was given by Mr. J. F. Butterfield,
on May 3rd.

A detailed report on the work of the Society's
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new set was afterwards submitted by Mr.
Langley.

The Society wishes it to be known to all interested
that new headquarters have bheen secured at the
premises of the British Legion, High Street,
Beckenham. The new headquarters are a great
improvement on those vacated.

Hon. Sec., J. I. Butterfield,
Elmers End, Beckenham.

10, The Close,

Leeds Y.M.C.A. Wireless -Society.

On May 4th and 5th, the Society held its first
exhibition, at which almost all the local dealers
were represented.

A particularly interesting feature was the display
of old and new apparatus, kindly loaned by courtesy
of the 0.C. 49th W.R. Signals (T.A.), ranging in
date from about 1900 to the present time.

On the first evening the chief event was a lecture
by Professor R. Whiddington of the Leeds
University entitled ‘“The How and Why of
Wireless.”

The committee wish to tender their thanks to
all who assisted them to make the exhibition the
undoubted success it was.

Hon. Sec., N. Whiteley, Headquarters Y.M.C.A,,
Albion Place, Leeds.

Loughborough and District Radio Society.

‘“The Maintenance of Receiving Apparatus,”
was the subject of an interesting talk given on
Friday, May 4th, by Mr. E. W. Plant, who gave a
very clear description of a circuit using dual amplifi-
cation with a crystal detector. 5 1IT was received
very well on a set modified to demonstrate the
cireuit.

The building of a receiving set i8 being proceeded
with, which will be designed for experimental
purposes —testing circuits, ete.

All interested in radio are invited to attend the
Society’s meetings which are held every Friday,
when particulars of membership will gladly be
given by the Corresponding Secretary.

Hon. Corresp. See., W. J. Tucker, 1, Charnwood
Road, Loughborough.

Electron (Junior) Radio Club.

On May 7th, an interesting paper dealing with
“The History of Wireless,” was read by Mr.
W. Cockerton.

Mr. L. A. Brent then described and demonstrated
his three-valve receiver. the members enjoying
extracts from the programmes of the various
broadecasting stations.

Prospective members are cordially invited to
attend any of the meetings at the Headquarters,
215, High Street, Lewisham, §.1.13., any Monday
evening, or to comununicate with the Hon. Sec.,
James Day, 36, Springrice Road, Hither Green,
S.I5.13.

The Leyton Wireless Society.

A successful meeting of the Society was held on
Monday, May 7th, when a very interesting lecture
and demonstration on * Valves” was given by
Mr. P. J. Slade.

Meetings are held fortnightly, and the Secretary
will be glad to hear from any prospective members.

Hon. Sec., W. G. Peacocke, 73, Frith Road,
Leytonstone, E.11.
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wireless valves, the only parts of wireless receiving
sets, as commonly imported into the United King-
dom, that are liable to the Key Industries duty
of 33} per cent. are variable condensers and any
permanent magnets contained in headphones.”

A BROADGAST PORTRAIT.

284 THE WIRELESS WORLD ANI:
The erection of a broadcasting station near
Drublin ia umier consideration.
& L] * * *
A purfew wredinance for the suppression of raucous
lonel speakers after 9 p.n. has been suggested at
Sierra Madre, California.
* * * * *

Fear is expressed in Paris that the churches may
suffer as the result of the popularisation of broad-
casting.

* * * * *

A wireless sermon is stated to have converted
a man at a distance of 500 miles.

* * * * *

A plea for midday wireless concerts for industrial
workers is being put forward by the Industrial
Welfare Society.

* * * * *

Mr. Bernard Shaw thinks that the Society of
Authors should appoint a man to listen in pes-
manently to discover whether copyright is being
nfringed.

Telephony from Rome (Centocelle).

The times of gramophone transmissions from
the above station have now been changed, and
are as follows. Daily: 11.15 to 11.45 a.m.,
6.30 to 7 p.m. (British Summer Time). It will be
remembered that Centocelle transmits on a wave-
length of 2,900 metres.

2 LO Enjoyed in Spain.

An encouraging letter has been received by
Messrs. Burndept, Limited, the well-known wireless
manufacturers, from a gentleman at Salamanca,
in Spain. An Ultra IV set (one H.F., detector and
two L.F.) was recently installed for this customer,
Conde de Alba de Fettes, who writes that he is
able to distinguish every word from the London
station on the loud speaker. A curious phenomenon,
it is stated, is that when tuned in nothing is heard
until about 15 minutes after sunset, when tele-
phony suddenly comes in as strong as it will be for
the whole evening. Salamanca is some 980 miles
distant from London.

Import Duties on Wireless Apparatus.

In the monthly Bulletin of the British Chamber
of Commerce in Paris appears the following :—
“In view of the numerous inquiries received at
this Chamber with regard to the Customs duties
payable in England on imported wireless apparatus,
we beg to inform interested members that, besides
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Above is a portrait of H.M. The King, as i was
“dictated ”’ by Doctor Fournier D’Albe during the
children’s hour at 2 LO on May 24th. To oblain
the most realistic effect the portrait should be viewed
at a distance of several feet.

Interference at Bournemouth.

A complaint of the abundance of *‘ howlers ™’
in the Bournemouth district is made by Mr. J. P. J,
Chapman, who appears to the sporting instinct

into operation on June 1st.

LONDON

BIRMINGHAM

NEW BROADCASTING TIME TABLES.

An important broadcasting arrangement, affecting the owners of valve sets, comes
On and after that date there will be half-hour intervals in
the various broadcasting programmes, allowing listeners-in to tune in other stations.
The intervals of closing down at the respective stations will be as follows : —

MANCHESTER and GLASGOW ...
CARDIFF and NEWCASTLE

On and after the same date, programmes will begin and finish half-an-hour later.

7.30 to 8 p.m.
7.45 to 8.15 p.m.
8.0 to 8.30 p.m.
8.15 to 8.45 p.m.
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of certain owners of receiving sets in the neighbour-
hood. As an experimenter, our correspondent
finds it particularly annoying to have his calcula-
tions upset by the constant chirps of gsurrounding
sets, and he trusts that, should this notice catch
the eye of some of the ‘ howlers,” they will give
a thought to their fellow listeners-in.

Radio Search for Kidnapped Child.

Of dual interest to wireless enthusiasts is the
report of a wireless search for the kidnapped son
of Mr. E. F. W, Alexanderson, the eminent American
radio scientist.

Verner Alexanderson, six-year-old son of the
inventor of the Alexanderson alternator, disappeared
suddenly from his home at Schenectady on April
30th. Repeated announcements of the disappear-
ance were made from WGY, the General Electric
Company broadcasting station, and lantern slide
portraits were exhibited in the. local cinemas.
We have no information regarding the outcome
of the search.

The Telephone Manufacturing Co., Ltd.

It has recently comme to the notice of Messrs.
The Telephone Manufacturing Co., Ltd., that
price eutting in the sale of their instruments is
taking place. In the event of their learning of
any further cases of this kind they will be compelled
to take definite action.

A Mistake.

By an unfortunate inadvertency in tke compila-
tion of the advertisement of the Wellington
Electrical and Radio Engineering Works, Ltd.,
appearing on page xxxix of the last issue of this
Journal, the photograph of the “ Ajay ™ Crystal
Valve Detector was inserted upside down.

Book Review

Etudes Elémentaires de Météorologie Pratique,
par Albert Baldit, Ancien chef Jdu Service
Météorologique d’'un groupe d’Armées de la
Comunission Meétéorologiqgue de la Haute-Loire.
2e édition revue et augmentée. Un volume
in-8vo de ix-340 pages, avec 1lB figures.
(Gauthier-Villars et Cie, éditeurs), 24 fr.

The author of this book is a man cf ideals as
well as a practical meteorologist. The first part
of the book deals very carefully with th2 planning
of a complete National Weather Service, comprising
(1) “ regional ”* and (2) “ mobile "’ weather stations.
The latter are to be used in conjunction with
aeroplanes. Such details as the geographical
situation and the disposition of the various buildings
in which the recording instruments are to be housed
are described in very clear and readable French.
We believe the sections on the use of w reless and
the land-line telephone and the application of
electrical methods to the recording of okservations
will appeal to the wireless man. The Rothe
method of giving the wind at different levels by
means of captive balloons by utilising the metallic
cable of the balloon for receiving electrical im-
pulses from the recording instruments when in
the air, is one of the many devices fully desecribed
in the boaok.
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Later chapters discuss the fundamental elements
of wind and pressure and the Norwegian theory
of Bjerknes in its relation to cyclonic depressions.
The book is thoroughly up-to-date, and is, more-
over, in some respects a departure from the usual
text-books on the subject. We think that the
wireless amateur who has become interested in
the weather, will find much valuable information
in this book and much that is not to be found
elsewhere. W.G.W.M.

Correspondence

Referring to the letter from Mr. Gilsen MacCor-
mack, published in last weelk’s 1ssue, 1t 1s under-
stood that the organisation of programmes suggested
therein has always been the ambition of the B.B.C.
The diffienlties which have been placed in the way
of the company by certain interests have
contributed chiefly to the lack of specialised
programmes up to the present.

EprTor.

Forthcoming Events

FRIDAY, JUNE lIst.

Leeds and District Amateur Wireless Society.
Lecture : ‘“ Weather Korecasting and Wireless,”
by Mr. 8. Kniveton, F.R.Met.Soc.

Radio Society of Highgate. At 7.45 p.m
Ar the 19819 Club, South Grove, N.6. Lecture :
‘“ Electrostatic Loud Speakers.” by Mr. F. H.
Haynes.

SATURDAY, JUNE 2nd.

Plymouth College Féte. Wireless Exhibition
and Demonstration by wvarious manufacturers.
(including Messrs. R. L. Brock, Radio Communi-
cation Co., Mullard, Graham, McMichael, Igranic
Electric Co., Sullivan, Gambrell, Zenith Mfg. Co.)..

High Wycombe and District Radio Society.

Outdoor meeting on Naphill Common. Speciat
transmission from 2 OD.
MONDAY, JUNE 4th.
The North London Wireless Association..

In the Physics Theatre, Northern Polytechnmic
Institute, Holloway Road, N. Lecture: *In
ductance,” by Mr. J. Nicol.

TUESDAY, JUNE 5th.

West London Wireless and Experimental
Association. At the Acton and Chiswick
Polytechnic, Bath Road, W.4. Lecture : * Radio
Switching,” by Mr. O. 8. Puckle.

WEDNESDAY, JUNE 6th.

The Institution of Electrical Engineers (Wire-
less Section). At 6 p.m. (Light refreshments.
5.30 p.m.) At Savoy Place, Victoria Embank
ment, W.C.2. Lecture: ‘ Wireless Direction
Finding in Steel Ships,” by Mr. C. E. Horton.

THURSDAY, JUNE 7th.

Kensington Radio Society. Lecture: ‘ Dual
Amplification Circuits and Crystal Rectifiers,’””
by Mr. Voigt.

Stoke-on-Trent Wireless and Experimental
Society. Lecture: ‘“The Measurement of
Electrical Quantities,” by Mr. R. W. Steel
(Asst. Hon. Sec.).
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Historical Notes on Radiotelegraphy and
Telephony

By G. G. BLakg, M.I.LE.E., A.Inst.P.

(Continued from page 256 of the previous issue.)

In 1891 Professor Branley, in a paper in
La Lumiére Electrique, verified Onesti’'s observa-
tions, 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 reproduced
all the phenomena of light, including those of
reflection and refraction (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 wavelength, 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 lmpossibility.

It is not to be wondered at that Hertz did not
realise the enormous tield of usefulness which the
procduction of the waves (called after his name)

laid open.
Branley showed that if a small battery was
connected across a tube fitted with two metal

electrodes with metal filings between them, nor-
mally no current 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 the first to recognise the importance of
Brauley’s coherer was Sir Oliver Lodge. He
introduced certain improvements, and thus obtained
greater sensitiveness. He also devised, in 1894, a
mechanical tapper to automatically bring the
filings to their normal non-conductive condition
again after cohesion had been produced. Lodge
exhibited his apparatus before the British Associa-
tion 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 distance
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 inter-
communication 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, 1896, 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 heen working on identical lines, but with
small differences in the details of the gear they
employed. They worked and corresponded together
for the next eighteen months, making much
progress.

Then the Post Office also joined in. In the 1893
naval manceuvres wiraless telegraphy was carried on
successfully to a distance of 60 miles. In 1901
Admiral Jackson brought out a system of tuning,
and succeeded (for the first time on record) in
receiving simultaneously 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
wireless telegraph test for ships, and messages from
thein were easily 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 exceedingly important hranch 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 been intimately connected with the modern
advances in ‘ Wireless.”

Chunder Bose of 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 ltaly, and it
was under this latter Professor that Marconi first
became engaged in the study of wireless telegraphy.

Bose also tested coherence of practically all
metals in 1899-1900 and found that while all
metals cohered, potassium possessed the property
of self decolierence, but had to be used 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 atmospheric electricity.

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

Hertzian-wave wireless had arrived at this stage
when Marconi produced the first really reliable
detector, using a greatly improved coherer of his
own Iinvention.

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, so fast that
he astounded the world with his results. It is
interesting to note that as far back as 1892 Sir
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William Crookes prophesied the possibility of wire-
less communication as a serious factor in our lives
and suggested that some day the simultaneous
interchange ot signals might be possible by employ-
ment of different wavelengths.

At first Marconi used metallic reflectors hehind
his transmitter and receiver and focussed the
waves so¢ that they travelled in parallel beams
between thae two places.

(Recently Franklin has heen conducting experi-
ments in this same direction).
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in France, and during these transmissions th®
signals were picked up also at the Marconi factory
at Chelmsford, 85 miles from Wimereux, and later
communication was established between these two
places.

Marconi also carried out extensive trials in
Ttaly, at the request of the Italian Government,
with conspicuous success. Between 1899 and 1900,
Dr. Eccles was engaged in development work on
Marconi’s experimental statf. One of the first
things he did was to devise a method of testing

Marconi soon abandoned this arrangsment, and
used aerials, sometimes using wires attached to kites,
like those employed by Loomis and Dolbear, and
at other times using wires attached to tle towers of
high buildings, church steeples, etc. His fivst trials
took place at Bologna. These proving successful.
he came to England, and in 1806 was introduced
by Mr. Campbell Swinton and the late Sir Wimn.
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. 1t 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 Institu-
tion in 1894 and in 1896 Admiral Jackson had
succeeded in signalling hetween two ships using a
coherer and automatic tapper.

Shortly after its introduction to Sir Wm. P’reece,
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 Salishury Plain, to a
distance of two miles.

In 1897, he telegraphed across the Bristol Channel.
8.7 miles, using a 20-in. 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 toWimereux

By courtesy Marconi’'s Wireless Telegraph Co., Ltd.
Marconi’s first short wave tuned Transmitter.

coherers, to avoid the necessity of actual testing
in reception of signals on an aerial.

The method consisted in plotting the character-
istics. He was the first, 1 believe, to draw detector
characteristics, and the first ‘ characteristics ™’
ever published appeared in the FElectrician of
September, 1901.

He also carried out considerable research upon
the theory of coupled circuits, and as a result the
old conically wound jiggers were superseded by
plain solenoids or flat spirals.

In 1900, he invented a detector in which the
expansion of a very fine wire, traversed by signals,
caused the alteration of a microphonic contact.
This led to the invention of the ‘‘thermophone,”
a small instrument which was actually inserted in
the ear, the air waves being produced without the
aid of a diaphragm, by the expansion of the air
in the aural passages due to the heating of the wire.

These instruments proved troublesome in use,
owing to the frequent burning out of the wire by
atmospherics.

In 1897, Professor Slaby, who was present during
some of Marconi’s trials, successfully carried out
very similar experiments at Potsdam, and also
carried out some investigations regarding the
transmission of Hertzian waves through water.

In July, 1897, the Marconi Company was started.
and the first long distance trial was made hetween
Bath and Salishury, 34 miles distant, with complete
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success. The first permanent station the Company
erected was at Aluin Bay, Isle of Wight, and was
used to transmit to a small steamer which cruised
about in the vicinity of Bournemouth.

In 1898, messages were sent hetween a temporary
station installed at St. Thomas’ Hospital and the
House of Commons. In July, 1899, very extensive
trials took place during British Naval manceuvres,
the greatest distance at which ships communicated
reliably being 60 nautical miles, although signals
were clearly read in one direction only to a distance
of 74 nautical miles (85 land miles). These results
were obtained using Marconi’s then newly patented
form of induction coil to increase the potential of
the received oscillations across the coherer.

By courtesy of the Institution of Electrical Engineers.

Detector used by DMlarconi to receive the first
Transatlantic Signals (type invented by . Castells).

In 1899 Marconi apparatus was employed to
report the progress of the yacht race between the
Columbia and the Shamrock, after which the
American Navy Board put the apparatus to some
severe tests, and two ships were arranged to trans
mit simultaneously. This had a disastrous result,
rendering the received signals unintelligible. It
is interesting to note that these tests were made
just at the time of the outbreak of the South
African War.

(In 1899 the War Office sent out some Marconi
instruments to South Africa, but they did not
work satisfactorily owing to presence of iron ore
in the soil.)

In 1897 another epoch-making device was made
by Sir Oliver Lodge, who took out a patent at that
date, entitled, ‘‘Improvements in syntonised
telegraphy without land wires.”

Lodge had discovered how to tune circuits to
a definite rate of oscillation, for transmission and
reception, and it now became possible to have
stations working on different wavelengths simul-
taneously without any interference taking place.
At about the same time he produced an automatic
method of rapid transmission and reception by
means of a syphon recorder, using a disc coherer,
whieh consisted of a steel disc revolving in a thin
film of oil above a mercury container. "The first
wheel coherer was made by Robinson. This
system worked perfectly for some time between
Elmers End and Aldershot, 34 miles, and between
Portland and Portsmouth, 62 miles.
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I remember listening in at Richmond to the
signals. Sometimes a group of some three Morse
letters would be transmitted for hours on end,
and it caused us the greatest delight to listen to
them. In those days one was glad to hear any
station working, when one might listen for hours
and find only unbroken silence in the ether. We’
also used to hear the London Telegraph Training
College working with its second station at Mr.
Scott’s house at Mill Hill Park.

In 1901 the whole world was astonished by the
news that Fleming, working in conjunction with
Marconi, had transmitted the letter ““S’ from
Poldhu in Cornwall to St. John’s Newfoundland,
a distance of 1,300 miles across the Atlantic Ocean,
and shortly ufter signals were picked up on board
an American liner, Phtladelphia, titted with Marconi
apparatus, at a distance of 2,099 miles.

A most interesting account of this wonderful
achievement appeared in the Electrician of June
20th, 1902, in the report of a lecture delivered by
Senator Marconi at the Royal Institution. In
this lecture he said that for the reception of the
first transatlantic signals, he employed a mercury
detector of the Italian Navy type. I will quote
his own words: ‘‘These mercury detectors were
used in Newfoundland, where, on a wire elevated
by kites, the first signals were received from across
the Atlantic.”

In 1902, a very interesting patent was taken
ouf under the name of the ° Orling-Armstrong
System,”” invented by Orling, a Swedish electrician,
and Armstrong, a London engineer. The invention
is based on the action of the Lipman capilliary
voltmeter.

For transmitting, a constant current is employed
between two metal rods driven into the ground
and separated as widely as possible. The inventors
claimed that with two rods at the transmitting
station only 12 feet apart, and those at the re-
celving station only separated by a similar distance,
signals could be transmitted to a distance of 20
miles. Iiven if this is so, which seems improbable,
so many objections to the system exist (interference
due to the leakage from electric mains, ete.) that
it has not proved practical for ordinary use. A
fuller deseription of this system is given in “ The

By courtesy Marconi’s Wireless Telegraph Co., Ltd.
An early Multiple Tuner.
Story of Wireless Telegraphy,” by Alfred T. Story
also in Dr. Erskine Murray’s handbook of Wireless
Telegraphy.

The Johnson-Guyott system was invented in
1903, and tried from a Martelo tower near Pevensey,
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at about that date. It was impractical so far as
distance telegraphy was concerned. It was very
similar to that of Dolbear. the secondary of the
transmitting coil heing connected to earth and to
a capacity respectively without the employment
of any spark gap. I mention the system as | believe
Johnson was the first to suggest the employment
of a tuned contact breaker in the primary ecircuit
of his coil for wireless telegraphy ; this could be
adjusted to vibrate at any desired frequency.
Both Helmhaltz and Belo had employed tuned
reeds ; the former as a contact breaksr, and the
latter in connection with his early sttempts at
making a telephone.

The signals were received in a telephone of
special design fitted with a reed tuned to the same
frequency as the transmitter in the place of the
usual diaphragm and could only be heard when the
two stations were musieally in tune.

In 1900 one year before Marconi’s transatlantic
achievement—P. Castelli, a signalman in the
Italian Navy, invented a self restoring coherer
which consisted of a globule of mercury in a glass
tube hetween two polished iron or coppe: electrodes.

In 1902 the design of this coherer was slightly
altered by Solari, who called it the American Navy
detector.

‘esla. and many others since the esarliest days
of wireless, had suggested the emplovment of
wireless as a means of correct time keeping.

In 1902 General Ferrié installed & receiving
apparatus at the top of the Eiffel Tower, using a
comparatively short aerial and the framework
of the tower itself as an earth.

In the same year he installed a small station
in a wooden hut on the Champs de Mars connected
to an aerial suspended from the top of the tower.

The first experiments for the transmission of
time signals from the Eiffel 'lower were made by
General Ferrié in 1909, and a regular service was
announced in 1910.

This was, I believe, the first powerful station
to give a regular transmission of time signals.

An American Naval station also transmitted
time signals in 1909.

Before the war a German radio station (Nord-
deutsch) commenced a service of time signals
in 1911, During the war, in 1919, Nauen also
began a time signal service.

In 1899 General Ferrié invented a coherer,
using gold filings, the quantity of which was
capable of regulation, afterwards he carried out
a series of experiments on the indirect excitation
of aerials (loose coupled circuits). Hoa also ex-
perimented on the form of the aerial and the
influence of its height and capacity on its range.
In 1901 he measured the wavelength of the emitted
waves by ascertaining the position of nodes and
loops on an insulated horizontal wire of variable
length, at the base of the aerial. .\ thermionic
amperemeter at the base of the wire indicated
the exact length of wire required to give the maxi-
murn current.

In 1902 he devised a wavemeter with
inductance and variahle condenser (one ot
first of its kind).

In 1903, Marconi improved on Rutherford's
magnetic detector, invented in 1895, and took out
patents for the Marconi magnetic detector.

fixed
the
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In America, several investigators, to whom
much of our present knowledge of wireless is due,
were engaged on investigations. Dr. Lee de Forest
invented a system which was extensively employed
during the Russo-Japanese war, and to his inventive
genius the first electrolytic detector is ascribed.

His detector consists of a tube fitted with two
metallic electrodes, between which is an electro-
lysable paste of litharge, glycerine, water, and
some metallic filings. A very small constant current
passes through this paste, and under the action of
this current the well-known crystalline structures are
forined, known as lead trees. 'These tree-like
outgrowths are partially destroyed by the incoming
current jiggs, and are instantly restored again by
the constant current.

By courtesy Marconi’s Wireless Telegraph Co., Ltd”

A Magnetic Detector of early Design.

Another form of electrolytic detector was in-
vented shortly after this independently by Ferrié,
Fessenden, Schloemilch and Vreeland in 1900.
It is interesting to note that the electrolytic break
for induction coils was invented by Wehnelt in
1899. 'This detector takes the form of a miniature
Wehnelt break and is called by Fessenden the
Barreter. It consists of a fine point of platinum
wire, about one-thousandth of an inch in diameter,
forming the negative electrode ; this dips into a
dilute solution of sulphuric or nitric acid. contained
in a small lead cup, which forms the positive elec-
trode. The received oscillations momentarily des-
troy the polarisation of the cell, allowing the passage
of a current through the phones. 8. G. Brown’s
detector, consisting of a pellet of peroxide of lead
between lead and platinum electrodes, should also
be mentioned.

In 1906, Colonel Dunwoody showed that car-
borundum had the property of rectifying small
currents of high frequency and invented the now
80 well-known carborundum detector, This was
quickly followed by Prof. Pierce’s molybdenum
and copper point detector, Pickard’s ‘‘ Perikon
detector (zincite and copper pyrites), the Silicon
detector and many others. I found that iron
sulphide and steel or iron had similar properties
(particularly so with imperfect samples of home
manufacture), made by melting sulphur and tron
filings together in a closed ecrucible. I described
my iron sulphide detector in  Electricity,” April
24th, 1908. There is another detector of the
crystal type which I should mention ; this was
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called the Bronck Cell, and consisted of a contact
between tellurium and graphite.

Between 1909 and 1910, Dr. Eccles investigated
many kinds of detectors, crvstal, electrolytic and
magnetic, published characteristic curves, and gave
theories of their action.

He discovered that the detector formed by a
galena-galena contact, which he was the first to
use, could behave like a Dudell are, and produce
oscillations.

In 1909, he invented a regenerative microphonic
relay, which also could be used for the production
of audible oscillations of small amplitude.

Between this date (1909) and 1912, he carried
out a large amount of research work in connection
with “ atimospheries.” and ““sunset and sunrise
fading,” also on the eflects of solar eclipses.

In 1908, Walter showed that a tantilum wire
resting on mercury made a sensitive form of de-
tector.

In 1897, Bell and Hayes in America, showed
that if a circuit containing a battery and & micro-
phone was coupled inductively to a D.C. are, the
arc would audibly reproduce the voice, and they
applied this discovery to photophony (the trans-
mission of speech by a heam of light).

In 1901, Simon showed that an are could be
used in place of a microphone.

In 1900, Duddell, carrying further the investi-
gations of Lecher and Peuckert. showed the
phenomenon of the musical arc. He showed that
if a condenser and inductance were connected in
series and were shunted across an are, electrical
oscillations were produced in this shunt ecircuit ;
these, in surging to and Iro across the are, would
produce audible musieal notes.
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In 1902, Ruhmer conducted a number of very
successtul experiments in photophony, using a
speaking arc in front of a parabolic reflector as
transmitter, and receiving the fluctuating beam
of light thus produced on a second reflector at the
distant station which brought it to focus on a
selenium cell.

In 19603, Koepsel devised a method of wireless
telephone transmission ; it was a blend of the
speaking arc and the Duddell are coupled to an
aerial ; this was not found very practical in use
as the oscillations across the arc are at a low
frequency.

In 1906, The Wireless Telegraph Comipany of
Berlin, by water-cooling the positive electrodes
which they constructed in the form of copper
tubes. und by using a munber of arcs in series (in air).
oroduced high frequency oscillations for wireless
telephony.

This method was onlv capable of dealing with
comparatively small currents and the problem of
a really workable and efficient arc generator had
already been solved.

In 1902, Poulsen took out a Dutch patent,
which he quickly followed by patents in other
countries.

He had discovered that by placing a Duddell arc
in an atmosphere of hydrogen or other gas of high
thermal conductivity, and using a water-cooled
positive electrode and also placing a magnetic
blast across the are, it became the generator of
powerful high frequency oscillations.

It is interesting to note that Elihu Thompson,
suggested the use of a magnetic blast at right angles
to the spark of his high frequency generator in his
1892 Patent.

By courtesy Mr. Maurice Child.

De Forest Electrolytic Detector and Marconi Coherer.
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An illustration is given here of & small home-made
Poulsen arc I had in use at iny station at Richmond
in 1913. We used to telephone with this to Mr.
Shaw’s station -at Twickenham, and to the London
Telegraph Training College at Earl’s Court.

I showed it working at a lecture whick I delivered
to the London Wireless Society on *‘The D.C.
Arc for Wireless Telegraphy and Telephony ” in the
following vear.

Poulsen invented a method of reception for
C.W. signals in which he emploved a *tikker.”

8. G. Brown introduced a new method of
generating C.\W. currents for transmission. This
works quite reliably on a 200 volt D.C. main, and
should prove of utility to the amateur sransmitter.

An arc devised by De Forest was very similar
to that of Poulsen, the chief difference being that
he employs alcohol vapour in place of hydrogen.

The cuthor’s home-made Poulsen Arc.

,4At this point we must not omit o mention
the work of Fessenden. Those who have read the
account of his lecture, delivered to the American
LE.E. in 1908, will appreciate the enormous
amount of work he has done in connection with
radiotelephony. As carly as. 1906 he construected
a high frequency alternator.

Fessenden was the first to use a microphone in
the aerial circuit. In 1906, by use oi telephone
relays of his own design, he demonstrated the
possibility of connecting a land telephone line to
a radiotelephone station.
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I will read the following extract from his lecture
before referred to.

“As it was realised that the use of wireless
telephony would be seriously curtailed unless
it could be operated in conjunction with wire
lines, telephone relays were invented, both for
receiving and transmitting ends, and were found
to operate satisfactorily, speech being trans-
mitted over a wire line to the station at Brant
Rock, and retransmitted there wirelessly by a
telephone relay, received wirelessly at Plymouth,
and there relayed out again on another wire line.”

These tests were witnessed on December 1lths
1906, and reported in the American Telephone
Journal.

In 1907 Fessenden successfully transmitted
speech between his station at Brant Rock and
Jamaieca, Long Island, a distance of 200 miles.

His interference preventor should also be
mentioned. This passed severe tests, and was said
to be very satisfactory by the American Navy
LEquipment Dept. in 1905.

Finding that the waves used in wireless travelled
more easily over ground having a good electrical
conductivity, Fessenden made use of a network
of earth wires, which he termed a wave chute.

He was the first to erect an aerial consisting of
a steel tube on an insulating foundation, held in
position by insulated stays.

A heterodyne method of reception of continuous
waves was invented by him.

I cannot do more than mention some of the high
frequency alternators and frequency raisers which
have heen invented since that of Iessenden.

In 1907 Goldschmidt took out patents for an
alternator for the direct production of H.F. currents.
1t was during this year that the Marconi Company
opened a public service between Clifden in Ireland
and Glace Bay, Nova Scotia.

Then there is the alternator of E.F. Alexanderson,
of the General Electric Co., in America, invented
in 1908. In 1911 Alexanderson invented a mag-
netic microphone for which lhe has since taken
out several patents.

C. S. Franklin’s improved formn of alternator,
which he patented in 1913, also that of L. Bouthillon
invented in the same yvear.

Cohen’s frequency raiser. described in the
Electrical World in 1908, also in P. R. Coursey’s
book, ‘¢ Telephony Without \ires.”

Petersen’s frequenody raiser, patented in 1912

Korda’s frequency: raiser, Vallauri’'s frequency
doubler and several others.

Either of these machines would take a complete
lecture to describe so we must pass on to other
inventions.

In 1903 Cooper Hewitt took out a patent for
the use of a mercury vapour lamp as a generator
of H.F. oscillations.

In 1906 Q. Majorana, using his liquid mierophone,
telephoned wirelessly between Monte Marie and
Trapari (Sieily), 313 miles.

Tt is interesting to note that the first liquid
microphone was invented in pre-wireless days by
F. Jervis Smith in 1879.

While we are speaking of liquid microphones,
we should mention that invented by Chambers
in 1910, which is capable of handling a current
of some 400 watts.
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In 1910, A. ¥. Collins invented a carbon granule
microphone capable of dealing with quite large
currents.

In 1912, Varm, employing a Moretti arc, and
controlling the radiation with his liquid microphone,
telephoned satisfactorily from Cento Celle, near
Rome, to Tripoli, a distance of 1,000 km.

A brief description of Moretti’s arc generator
may be of interest. It is supplied with a direct
current of 500 volts ; the electrodes are of copper
and placed vertically. The arc is struck between
the negative (which is uppermost, and consists
of a solid copper rod), and water which is pumped
at a regulated speed, steadily up through the
hollow copper positive electrode.

In 1914, TFleming patented an arc generator
which would work on a 200 volt D.C. supply. It
consisted of a couple of oil-cooled arcs in series,
burning in an atmosphere of vapourised oil.

THE WIRELESS WORLD
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a quenched spark ; this works on a 500 volt D.C.
or A.C. supply, the arc is struck between a sheet
of delta metal, and a water-cooled disc of copper.
I have used this for radio transmission in days
gone by, and still have one in daily use for electro-
medical purposes, so I can testify to its reliability.
In 1914, in his Presidential Address to this
Society, Mr. Campbell Swinton described a
method of recording messages on a moving strip
of sensitized paper which photographed the move-
ments of a sensitive manometric flame actuated
by the sounds of signals from a telephone receiver,
and he showed several wireless messages which he
had recorded in this manner. He alsoshowed records
from a mirror galvanometer, and mentioned the
possibility of recording signals on an ordinary
phonograph (records had already been taken in
this way). I believe Mr. W. Scott, was one of the
first to employ this method). He also showed the

By courtesy of the [nstitution of Electricat Engineers.

A collection of Historical Marconi Apparatus.

In France, Colin and Jeance invented an arc
with carbon discs in an atmosphere of acetylene
and hydrogen.

In Japan there is in use a system known as the
TYK. They employ a voltage of 500 and the
arc (which is said by the inventors to be really a
type of quenched spark) is struck between
electrodes of magnetite and brass. This system
is better adapted to telegraphy than to telephony.

Another Japanese invention is M. Kujirai’s
frequency raiser.

It is quite impossible for us to go into the various
spark systems which have been and are still
employed. I may just mention in passing Bal-
sellie’s interrupted spark gap, Fessenden’s rotary
spark, Marconi’s disc discharger, Lowenstein’s
quenched spark, across which a draft of air is
blown by an electric fan, the Telefunken quenched
spark, Dr. Chaffee’s high frequency spark system,
which is successfully employed for radiotelephony
for distances up to 100 miles, also the De IForest
spark system. Then there is the Lepel transmitter,
which shares the properties of a hydrogen arc and

use of a syphon recorder and described Poulsen’s
method of recording signals by means of an
Einthoven string galvanometer.

There are various other methods of recording
signals, including the Creed method of automatic
transmission and reception.

We will now pass on to the invention of the
thermionic valve by Professor Fleming. This valve,
in improved form, has of late years completely
revolutionised the science of radiotelegraphy and
telephony.

The Fleming valve is based on an effect noticed
by Edison in 1884, when he showed that if a metal
plate was placed between the bent filament in an
electric lamp, a current (i.e., a stream of electrons)
passed from the negative leg of the filament to
the plate; this was detected by a galvanometer
connected from the plate to the positive side of
the filament battery.

In 1890, Prof. Fleming produced the same effect
in air, and in 1904, showed that the valve acted
as a rectifier for H.}. oscillations and could be
used as a detector for wireless, at which date he
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took out his original patent in which he termed it
a ‘“ Thermionic ”’ valve.

The three-electrode valve was invented by De
Forest and patented in 1906, and named by him
the ‘“ Audion ” in 1907, at which date, in a U.S.
Patent., he spoke of the third electrode as a grid.

In December, 1920, Prof. Fleminz described a
four-electrode vualve in a paper to the TLondon
Wireless Society.

Mr. Scott-Taggart has also devised a four-elec-
trode valve which he calls the ¢ Negatron.”

Then there is a valve on the market known as
the low temperature emission valve. The filament
of this valve is coated with a preparation which
causes it to emit a vastly increased number of
electrons, and it will act as a detector at very
low temperatures.

While speaking of valves we must also mention
the introduction of the hard valve by Dr. Irving
Langmuir and described by him in April, 1915,
hefore the Institute of Radio Engineers under the
name of the ¢ Pliotron.”

During this same year, 1015, Delanga invented
a rather interesting form of Thermal Telephone.

Nor must we close without referer.ce to another
American worker, Major E. H. Arinstrong, who was
the first to employ regenerative circnits (reaction),
tuned plate circuits and just recently has developed
the super-regenerative circuit.

Innumerable circuits have been davised for the
employment of valves, of which 1 will only mention
two, the Turner valve relay and the automatic call
device described by Major Binyon te this Society
on April 30th, 1920, attributed to the genius of
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Capt. L. B. Turner and Mr. W. H. Shephard,
whose several inventions were combined by Capt.
Lea into the complete call device. On June 15th
of this same year, 1920, the Marconi Company con-
ducted @ radiotelephony test from Chelmsford and
Madame Melba’s voice was heard in Persia.

I wanted to mention the application of valves to
earth current signalling, also the various forms
of loud speaking telephones, including that in-
vented by Johnsen and Rahbek, also Leslie Miller’s
microphonic contact telephone receiver, but T must
pass on.

In conclusion, there is much more that should
have been added to make this anything like a
complete résumé of the history of Wireless. I have
not had time to even touch on the wireless control
of aireraft, torpedos and even motor-cars, nor on
the transmission of photographs by wireless, nor of
wireless telewriting ; in fact my difficulty all along
has been to decide what I could leave out from the
enormous amount of work that has heen achieved
in this most fascinating branch of science. I am
therefore well aware of the incompleteness of this
lecture, and am extremely sorry that the name
and work of so many has had to be omitted ; our
Society is, however, to be congratulated on the fact
that so many of the distinguished scientists I have
named to-night are to be found on its roll of
membership.

I wish to thank the Marconi Company, the
Authorities of the South Kensington Museum,
Mr. Campbell Swinton, The Institution of
Electrical Engineers, Mr. Maurice Child and others
for the loan of historical apparatus and illustrations,

QUESTIONS AND ANSWERS

“«“\M.D.”’ (Edinburgh) asks for a diagram of
three panels as follows: The first ponel to contain
a three-coil holder and tuning condensers, with «
series-parallel switch, and a stand-by tune switch.
The second panel is to contain two high frequency

connected valves with switches. They may be cut
out of circuit if desired. The third panel is to
contain a rectifying valve and two mole magnifiers,
with switches so that the note maynifiers may be
cut out of circuit.
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Fig. 1. ¢ M.D.”’ (Ldinburgh).
parallel and tune stand-by switches.
grid condensers and leaks,

The figure gives the‘connection of three units.
(2) H.F. panel with two valves coupled with tuned anode corl and
with switches to disconnect them when required.

(1) Twuner with series-

(3) Detector and two L.F.

connected valves, witl switches to cut out the note magnifiers when required.
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The diagram is given in Fig. 1. The following
values will be found satisfactory : Aerial tuning
condenser 0.001 mfd., closed circuit condenser
0.0005 mfds., anode tuning condensers 0.0002 mfds.,
grid condensers 0.0003 mfds., grid leaks, 2 megohms,
bypass condensers, 0.001 mfd., condenser across the
high tension battery, 2 mfds.

““RADUC » (Nottingham) asks (1) Whether
the circwit submitted is correct and will work as
required. (2) Should the grid of the last valve be
given a small negative potential. (3) Is it necessary
Jor him to obtain the permnission of the Post Office
before he can wuse this recewer, which is different
Sfrom the recetver, particulars of which were submitted

to the Post Office at the ttme when his licence was -

granted.

(1) We have examined the diagram submitted,
which is correct, and is similar to many which
have been given in this section of the journal
during the past few weeks. (2) It may be necessary
to apply a small negative potential to the grids
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which is, of course, a soft valve. (2) We suggest
vou build the receiver precisely as described. The
efficiency of this type of receiver increases as the
wavelength is decreased, and there would not be
much gain through building the receiver to operate
on high wavelengths. (3) The auto-transformer
may be constructed as follows :—A soft iron wire
core is built up to a diameter of 2 in., with a length
of 9} in. Two cheeks 1} in.in diameter are mounted
1} in. apart on the core. The winding consists of
No. 40 single silk covered copper wire, which is
wound to fill the bobbin. The wire is, of course,
insulated from the core, with say, two lavers of
empire cloth. The ends of the iron core are bent
around the bobbin.

‘“A.P.”’ (Huddersfield) asks for a diagram of
a four-valve receiver, with one H.F. detector, and two
L.F. valves, with switching to control the number of
valves in circuit, so arranged that a crystal reciifier
may be used in place of the valve rectifier,
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Fig. 2. ¢ H.J.W.B.’”’ (Woolwich).
broadcast reception,

A receiver wired according to this diagram is satisfactory for
The first and second valves are coupled with H.F. transformers.

The third valve is

the rectifier, and the last two are note magnifiers.

of the low frequency connected valves, but with
the number of valves in use we think this would
hardly be necessary. You could try whether
connecting a cell in the lead which joins one end
of the secondary winding of the transformer with
— L.T. gives better results. (3) We do not think
it is necessary for you to inform the Post Office
that you propose to use a receiver which is different
from the receiver, particulars of which were gub-
mitted to the Post Office at the time of applying
for the receiving licence.

““W.D.B.”” (N.B.) refers fo the Arinstrong
super-regenerative single valve receiver described on
pages 111 and 112 of the April 28th issue of this
Journal, and asks (1) Would French *“ R valves
or Dutch valves prove efficient. (2) What would be
the best method of increasing the wavelength of a
recetver of this description. (3) What is a suitable
construction for the auto-transformer used across
the telephones.

(1) French “R” type valves may be used,
with an anode voltage of 60 to 100, but we do not
think you will be successful with a Dutch valve,

A number of circuits have been given recently
in the °‘ Questions and Answers >’ gection of this
journal, and in addition we would refer you to
circuits Nos. 30, 31, 32, 33 and 34 in Mr. Haynes’
book, ¢ The Amateurs’ Book of Wireless Circuits.”

‘*D.C.R.” (Surrey) submits diagram and asks
(1) Why he gets very poor results when he adds 1 H. F.
variometer coupled valve to the detector and note
magnifier, compared with the detector and L. F. valves
used alone. (2) What is the relative proporiion of
the aerial and closed circuit coils. (3) Are the tuned
anode and reaction coils of suitable size for broadcast
reception. . (4) The most suitable position for the
by-puss condenser.

(1) and (3) Your connections are correct for
H.F. working, but the windings on your anode
variometer are unsuitable. We suggest that you
substitute a variometer consisting of a former
44" diameter X 21" wound with No. 24 D.C.C., and
an inner former 3/ diameter X 2’ wound with
No. 26 D.C.C. (2) With the aerial condenser in
series, the aerial coil may be a little larger than the
closed circuit coil, but when the condenser is in
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parallel, the closed circuit coil may have twice as
many turns as the aerial coil. (4) The by-pass
condenser should be connected directly across the
H.T. terminals, and should preferably have a value
of from 0-5 to 2 microfarads.
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vou. However, with the most selective form of
tuner, you will find it rather ditticult to tune
out 2LO and to receive the other broadcasting
stations at vour address. In the intervals when

2 LO is not working vou should, however, be able
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Fig. 3. “C.J.E.” (London, W.C.1.) Connections of a three-valve receiver for broadcast reception—

H_.F., detector and L.F. The reaction coil is coupled with the H.F. transformer,

““H.J.W.B."’(Woolwich)asks (1) For « diagram
of a five-valve recewer, with two H.F. valves, trans-
Jormer coupled, detector and two L. F., to include vari-
able reaction approved by P.M.G. (2) If H.F.
transformmer coupling is to be preferred to the tuned
anode method, and whether a trial of the latter
necessitates any appreciable change wn the circuat.
(3) For a method of connecting up a series-parallel
and a stand-by tune switch.

(1) and (3) The diagram is given in Fig. 2, in
which is included bhoth the series-parallel and
stand-by tune switches asked for in question (3).
(2) When properly designed, both methods of H.F.
coupling give excellent results. It 8 possible to
include in the circuit a change-over switch,
enabling one to use either transformer or tuned
anode coupling at will. We would refer you to.
Fig. 3 on page 161 of May 5th issue.

““STATOR " (Bristol) submits diagram and
particulars of his two-valve set, one H.F. and detector,
and complains that while when wusing the detector
valve alone with reaction he gets good results, the
results are poor when the H.F. valve is connected.

Your trouble evidently arises from the coupling
of the H.F. valve to the detector valve. We
suggest that you use a 0-:0002 mid. variakble con-
denser in parallel with those turns of the anode coil
that are in circuit. We also advise you to use a
6-volt accumulator when using the two wvalves.
If the reaction coil is connected to assist the signals
when the detector valve alone is used, it may be
necessary to reverse the connections when the H.F.
valve is connected in circuit.

‘“C.J.E.”” (London, W.C.1) hus constructed a
three-valve set, particulurs of which he gwes, and
although getting strong signals from 2 LO cannot get
stgnals from any other British broadcesting station.

(1) As you do not give details of the type of tuner
you employ, it is rather difticult for us to advise

to get the other broadcasting stations with the set
you describe. No doubt the lead roof is responsible
for a certain amount of absorption, and your long
aerial lead-in is a disadvantage, but neither of those
defects should entirely prevent the reception of
signals from the stations you mention. A diagram
of a three-valve set is given in Fig. 3.  Basket coils
would be quite suitable for use in this circuit.

““ AMATEUR '’ (Arbroath) submits diagram
of his recewiny set, und asks (1) Whether the set
would be approved by the P.M.G. (2) Probable
effective range.

(1) The * Tickler ” is an American term for the
reaction coil. It is not permissible to use the
cireuit submitted during the hours of British broad-
cast transmission. (2) The maximum effective
range for the reception of telephony would probably
be from 50 to 80 miles.

““J.F.B.” (York) asks (1) If tuning may be
effected by meuns of two variometers, one for coarse
tuning and the other for fine tuning, and what would
be the approximate wavelength range of « variometer.
(2) For the approximate receptive range of « crystal
set with a one-valve note magnifier. (3) For the
range of the same crystal set with a two-valve note
magnifier.

(1) It would be possible to use two variometers
as you suggest, but we do not recommend the
arrangement. The usual design of variometer with
a stator of not larger diameter than 6 would
probably cover a range of wavelengths up to
approximately 900 metres with a 0-0001 fixed
condenser in parallel. (2) and (3) The range of a
crystal set for the reception of telephony is not
increased to any extent by the addition of note
magnifier valves. Valves operating as low
frequency amplifiers magnify the rectified signal
passed through by the rectifying device, whether it
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be crystal or valve. The range of a set such as you
describe is influenced primarily by the sensitivity
of the rectifying device. A crystal is used purely

as a rectifier, but when a valve detector is employed
the signal may be amplified as well as rectified,
and, in addition, reaction effects may be obtained.

WIRELESS WORLD AND RADIO REVIEW

June 2, 1923

valve in the circuit its most suitable potential has
been given frequently in recent issues of this
journal. Wae refer you particularly to the diagram
on page 702 of our issue of February 24th, 1923.
Also see diagram No. 57 of *‘ The Amateurs’ Book
of Wireless Circuits,” by F. H. Haynes.
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Fig. 4. ¢ T.AW.” (Chingford). 7Thisis a diagram of a four-valve receiver with H.F., detector and

two stages of note magnification.
when desired.
with this circuit.

‘* T.AW.”" (Chingford) asks for a diagram” of
a circuit comprising one H.F., detector and two L.F.
valves, incorporating various components which -he
has listed, and having switches to cué out the H.F.
valve and one L.F. valve.

The diagram is given in Iig. 4.

‘¢ J.C.”" (Birmingham) asks what is the effect
of introducing a fized condenser in series with the
aerial circuit.

The effect of adding the fixed condenser in geries
with the aerial is to shorten the wavelength of the
aerial circuit. In order to satisfactorily receive
on low wavelengths it 18 sometimes necessary to
use a sgeries condenser with aerials that have a
relatively high self-capacity.

“F.JW.” (Leyton, E.10) asks (1) Whether the
circutt diagram given in Fig. 2, page 814, of the issue
of March 1Tth, with his modifications, will give
satisfactory results. (2) To what wavelength will a
cotl 4 in diameter X 12" lony, wound with No. 28
D.C.C. wire, tune with a 0-0002 mfd. variable con-
denser in parallel. (3) For some means of giving
each valve in the circuit its most suitable anode
potential.

(1) The modified circuit will he satisfactory.
With reference to (C) it should be remembered that
with the aerial condenser short-circuited the series
parallel switch must be in the series position.
(2) Your anode coil will have a maximum wave-
length of 2,500 metres with the 0-0002 mfd. con-
denser in parallel. (3) The method of giving each

The H.F. and the last note magnifier may be switched out of circuit
The tuned anode method of H.F.amplification is used and the reaction coil is coupled
The curcuit is surtable for broadcast reception.

N OTE ~—T'his section of the magazine is placed

sat the disposal of all readers who wish
to recewve advice and information on matters pertaining
to both the technical and non-technical sides of wireless
work. Readers should comply with the following
rules :—(1) Each question should be numbered and
written on a separate sheet on one side of the paper,
and addressed ‘* Questions and Answers,” Editor,
The Wireless World and Radio Review, 12/13,
Henrietia Street, London, W.C.2. Queries should be
clear and concise. (2) DBefore sending #n their
questions readers are advised to search recent numbers
to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be
accompanied by the *° Questions and Answers®
coupon to be found in the advertisement columns of
the issue current at the time of forwarding the questions.
(4) The name and address of the querist, which is for
reference and not for publication, to appear at the top
of every sheet or sheets, and unless typewritten, this
should be in block capitals. Queries will be answered
under the initials and town of the correspondent, or,
if so desired, under a *“ nom de plume.” (5) In view
of the fact that a large proportion of the circuwits and
apparatus described in these answers are covered by
patents, readers are advised, before making use of
them, to satisfy themselyes that they would not be
wnfringing patents. (6) Where a reply through
the post is required every question sent in
must be accompanied by a postal order for the
amount of 1s., or 3s. 6d. for a maximum of
four questions. (7) Four questions is the mawxi-
mum which may be sent in at one time.
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An Eventful Day for the Amateur.

By the time this page appears in print, an
eventful day in the history of amateur wireless
will have passed. The Postmaster-General’s
Broadcast Committee of Enquiry, which is
now sitting three times a week, i hearing
evidence from interested parties. Already,
amongst others, representatives of several
branches of the trade have been before the
Committee, and more latterly, Lord Riddell,
representing the préss. But the eventful day of
amateur interest 1s Thursday, June 7th, when,
as previously announced in an earlier issue,
Mr. A. A. Campbell Swinton, F.R.S. (a past
President of the Radio Society cf Great
Britain) appears before the Committes to give
evidence on behalf of amateurs and experi-
menters throughout the kingdom, and to
uphold their interests in a manner which no
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one is more fitted than he to do. Mr. Camp-
bell Swinton’s name is associated with the
earliest efforts to organise amateurs in this
country so that there might be one voice in
representing the views of experimenters in
connection withany representations to the autho-
rities on questions concerning their interests.

Since the proceedings of this Committee
are conducted in private, the outcome of Mr.
Campbell Swinton’s evidence will not be
known, but its effect will be borne out in the
general recommendations which the Com-
mittee will finally make to the Postmaster-
General.

As in the case of all other interested parties,
we must wait in patience for this time, but we
believe that the future is a bright one for the
amateur, as everything points to the probability
of a large amount of freedom being given to
those who are, or who desire to become,
students of wireless.

Already we know that the Post Office is
dealing with some 30,000 outstanding appli-
cations for experimental licences, and, from
reports which we hear from all sides, it is
apparent that these licences are be ng granted
in every case where the Post Office can satisfy
itself that the applicant genuinely wishes to
experiment in  Wireless Telegraphy. The
Post Office has here rather a difficult task, and
any assistance which the applicant for a
licence can give will naturally hasten a favour-
able decision by the Post Office, whilst also
facilitating their work. One of the best ways
of helping is to supply with the application a
certificat: or letter from the Radio Society of
Great Britain or a recognised local wireless
society. Numerous instances have been met
with where applications for licences, especially
transmitting licences, have been turned down
by the Post Office for lack of such satisfactory
references, and when these have been forth-
coming the licence has been issued without
further delay.
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FADING

With the keen interest that is at present being taken in the problem of fading. the following
xplanations of obser ved phenoinena. by a wireless engineer, who by virtue of his duties is faced
with difficnities attributable to th.s cause, should prove of great help to the experimenter who is

endeavourine t

By Capt. P.

investigate the subject

P. ECKERSLEY.

Cnief Engineer, British Broadcasting Co

HE phenomenon of *fading” has

I been known to wireless engineers for

some time, but the advent of broad-
casting has brought the subject into great
prominence.

There may be tnose so fortunately situated
in relation to one of the broadcasting stations
who have never experienced fading, so, at
the risk of redundancy, I will try and explain
first what I mean by the term.

You are listening to a station 150 miles
away when ¢l at once the signals go dead
weak. You fly to the reaction handle, but
everything you do hzs no effect, when suddenly
without warning the sounds burst out again.
The number of people who have conscientiously
soldered, tightened and tuned, and scra‘ched
a bewildered head must be legion, &s the
number who write in, having satisfied them-
selves that their end is all right, and complain
of the vaiiability of the transmissions, is
certainly considerable.

As a matter of fact, the transmissions by
the Eritich Eroadcasting Co., are not variable,
and, except where light and shade are desirable
in music.l items, radiation and modulation
are maintained sensibly constant.

The cause of the variability lies, therefore,
letween the transmitting station and the
receiving station.

The question is, then, what is there to
influence the attenuation of the waves so
markedly and so variably ? Why in certain
places does London fade while other stations
do not? Why is fading only noticeable at
night, and why should night time signals
be stronger than day time signals in certain
place; and not in other places? Why should
2 LO only be audible a quarter of an hour
after sunset in Salamanca, Spain, and why
should the Shetlands get us pretty uniformly,
while people in the Victoria district (no'!
London, not B.C.) experience fading eftects
which are never noticed, say, in Hampstead ?
The answer is easy as far as I am concerned,
and it simpiy is, I don’t know !

But a general theory exists which I will give
you, and which probably forms a basis on which

to build the explanations of minor variabilities.

Firstly, in spite of all we have heard about
the freedom of the air, wireless waves travel
through the @ther, which is the postulated
medium for the transmission of all electro-
magnetic waves. This medium is not in
any sense of the word matter, inasmuch as
matter is ponderable and can be analysed,
weighed, felt and experienced by the human
senses, as it were. The «ther is perfectly
non-conducting to electricity, and to our senses
it is nothing. But floating about in the @ther
are minute particles which in various permuta-
tions and combinations form matter—air,
water, earth, and so on. Now, if matter is
conductive to electricity, itimpedes the progress
of electro-magnetic waves travelling through
the @ther which holds matter. Thus, if the
air which is suspended in the all-pervading
zther is conductive, it impedes wireless waves.
It may come as a surprise to many to know
that air can be conductive ; it is not usually
necessary to suspend the filament terminals
of your set in a vacuum, but air can become
quite conductive, and especially does it become
so under the influence of sunlight. What
happens is that the little particles called
molecules in the air are made lively by the
sunlight and split up into electrified units,
which make possible the conduction of
electricity.

Thus, in the accompanying dia_ram I have
drawn a rough sketch of the world with the
sun shining full on one side, leaving th other
in shadow. On the sunny side what apparently
1s a swarm of flies is meant to represent
electrified particles. On the dark or night
side these particles have recombined near the
earth, while many others have risen up lo a
height and are all huddled up together to form
a sort of electrified layer, some 20 or 30 miles
above the earth’s surface. Daylight diffuses
the layer which at night time forms above the
earth. The layer was first postulated by
Heaviside, and is often known as the
« Heaviside Layer.”

Near the sunrise or sunset region the diffusion
is very great, owing to the sunlight being
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oblique to the air, and gradually towards the
night side the air is cleared of particles, while
towards the light side uniform diffusion sets in.

Now see what happens between two stations
Aand B on the night side. Some or the waves
go direct, but many of the waves from A to B
hit the layer and are reflected from it. The
reflected waves are added to the direct rays,
and therefore, as the reflective qualities of
the layer vary, so the strength of the signal at
B varies. It is as though the layer were a
great mirror, and that, as it turns and changes
and moves uneasily in its sleep, so the signal
is reflected more or less, and so fading occurs.

If this theory is true, certain things could
be proved as follows expsrimentally :—

THE WIRELESS WORLD
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bearings due to the presence of the vertical
component.

(3) Using a frame which combines
solargely the directand the vertical ray
distortion should occur with sp2ech.
This is noticeable more with a frame than
with a vertical aerial.

(4) Fading should be more noticeable
at greatdistances from the transmittar
than near to. (Obvious from the diagram).
This is noticed.

(5) Fading should be more noticeable
over land than over sea, owing to the
greater attenuation of the direct ray.
This has been noticed.

Further than this it is impossible to go,

SUN'S RAYS

SUN’'S RAYS

LAWS

The earth, showing the action of the sun’s ruys in producing an electrified layer.

(1) There should be no fading in the
day time, but the signal should be

~uniformly weaker.

This is generally true.

(2) There should be evidence of rays
considerably inclined to the vertical.
In direction-finding work the general

principle of determining in the directing of
the incident waves is to use a frame, the angle
of the vertical plane of which can be varied.
When the frame is at right angles to the on-
coming waves no signals arc heard, but this
can only be so if the waves are arriving horizon-
tally ; any vertical component will affect the
frame equally in any position, and no minimum
will be found. This actually happens because
a simple frame at night gives no reliable

because obviously the whole phznomenon
depends so largely upon casual happenings.
Undoubtedly, though many of the freak ranges
are influenced by casual electrifications forming
gidnt reflectors just in front of the sunset,
the extraordinary difference between the
power required to drive a signal across tie
sunset or sunrisz band, to thar required
when this electrified band is removed, is
evidence of thes justness of the theory, and
many of the problems of East and Waest
transmissions are bound up with the same idea.

Local fading (I mentioned that people were
getting fading at Victoria, London, from 2 LO)
is due to something quite different. Perhaps
the telephone service or the electric light
mains are influencing factors.
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GERMAN BROADCAST RECEIVERS

\n article in 1he previous issue described the organisation of the Broadcast Service in Germany,

and the tuning equipment of unique design as installed by the German Post Office. Datails of

amplifiers for use with the broadcast tuner are given below, together with a description of the

apparatus employed for deriving filament and plate current from direct and alternating public
supply mains.

MPLIFICATION is obtained by a
one or two-valve low frequency unit.
TFor further amplification a com-
bination of these two sets may be used.
It is calculated that, with an available trans-

By courtesy, Gesellechaft fiir drahtlose Telegraphie.

Fig. 5. Single valve amplifier unit with spare velve,

mitting energy of 1o kW, as employed at
Konigswusterhausen, up to a distance of
100 kilometres, no amplifier is necessary ; at
distances of {100 to 300 kilometres a one-

valve amplifier is required, and above 300
kilometres a two-valve amplifier will be
needed to produce signals of a given strength.

The single valve amplifier (Figs. 5, 6 and 7)

|

By courtesy, Geselischaft fiir drahtlose Telegraphie,

Fig. 6. The interior of the single valve

unat. The fized valve filament resistance,

the intervalve transformer, and the

secondary bridging condenser can be

identified.

is placed in a sealed wooden case with a hinged
lid and measures 29.6 cm. high, 11 cm. wide,
8.8 cm. deep, weighing 1.5 kilogrammes. The

circuit arrangement can be seen in Fig. 7.
To connect the amplifier with the receiver,
the primary winding of the telephone trans-
former is replaced by the primary winding
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(45/46) of the input transformer. The second-
ary winding of the input transformer leads

45 L4 46 51 49 45
Fig. 7. Circuit of single valve amplifier unit.
to the grid of the amplifier valve, and to a
certain point of the filament circuit to pick
up a suitable negative potential. This poten-

By courtesy, Gesellschaft fur drahtlose Telegraphie
Fig. 8 Two-valve low-frequency amplifier.
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tial is controlled by the resistance (47 48) in
the filament circuit.

The two-valve amplifier (Figs. 8, 9 and
10) represents really two one-valve amplifiers
connected in cascade contained in a sealed
case (29.6 cm. in height, 16 cm. wide and

By courtesy, Gesellschaft fiir drahtlose Telegraphie.

Fig. 9. Inflerior of t'e two LI" amplifier unat.

8.8 cm. deep) with a hinged lid in its upper
part. The weight of the case is 2-5 kilo-
grammes. The circuit offers no novel feature,
and is shown in Fig. 10.

For both types of amplifier one spare valve
is supplied. The valves are easily accessible
and interchangeable by the lifting of the lid
on the top of the case.

Where a onc-valve amplifier is to be added
to a two-valve amplifier, a condenser is inserted
between the grid and the filament of the
one-valve set for the purpose of preventing
amplifier noises.

Apparatus is installed with the receiving
equipment, making it possible to obtain the
plate and filament voltages direct from the
power system.
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Fig. 10.

5 34

Circuit of the L-valve L. I". amplficr unit.

N i

Fig. 11

By ccurtesy, Gesellschaft fiir drabtlose Telzgrarhie.

A pparatus for deriving L.T. and H.T
fromn dirvect current matns.

The direct current apparatus (Fig. 1I) is
protected by an iron box 32 cm. in length,
25 cm. in width, and a depth of 10 cm.,
weighing 9 kilogrammes.

The circuit is shown in Fig. 12. Both the
direct current mains are brought to the ap-
paratus through lamp fuses (F), the negative

+

<
|Cnl
;Ca i
L,

L2

2 I 3

Fiy. 12, Cireuit ¢rrangement for
deriwing H.T. and LT. [rom
D.C. mnuins.

lead going to the iron cored choke L, and on to
the common negative terminal 4 for plate and
filament circuits. The positive lead goes via
the barretter resistance tube B to the two
resistances R, and R,. Resistance R, is pro-
vided with two sliding connections which
serve to control the filament and plate voltages.
The positive filament lead runs to the terminal

Fig. 13, Buarretter iube of the iy pe

employed in receiving valve filumendt

circuits for maintaining the current
constant.

11 and the positive plate lead to the terminal
12 via a high frequency choke L,. Irregularities
in the supply and the disturbing noises in the
mains are filtered out through the barretter
tube B, condensers and chokes C,, C,, C,, C,,
L,andL,. Thebarretter tube (Fig. 13) elimin-
ates the irregularities of the direct current
mains automatically, being so designed that
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the filament current remains stationary at
0'58 amp.

For the purpose of simplifying the circuit,
the filaments of the receiver and amplifier
valves are arranged in parallel. Suitable
barrettert besare fitted according to the current
required. The tubes maintain the current
constant with the voltages between 1.7 and
3'I, and climinate mains irregularities of
24 per cent., which is quite sufficient to remove
all likely interference.

The large type barretter tubes (Fig. 1,
upper part), of course, only eliminate the
comparatively slow alterations of the direct
current supply. To eliminate commutator
ripple, the iron core choke L, and a bank of
three condensers (C,, C, and C) of 8 uF
capacity ae used. It is possible that high
frequency oscillations may also be present,
and since it is imperative to keep thesec away

I3y courtesy, Geselischaft fiir drahtlose Telegraphie.
Fig. 14,  Apparatus for obtaining L.T. and
H.T. from 4.C. mains.
from the receiving apparatus, a further high
frequency choke L, and condenser C, (2 uF)
are employed.
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The mains connector for alternating current
Figs. 14, 15 and 16) is contained in a sealed
zinc box, 522 c¢m. high, 27'5 cm. wide and
15 cm. deep. Its weight is rather con-
siderible, beiig 23°6 kilozramm-=s.

. | &
L]
4
.
|

By courtesy, Gesellschaft fur drahtiose Telegraphie.

Mig. 15, Interior of apparalus for use with

A.C. mains.

The Wehnelt rectifier is used, consisting
of a glass tube containing a heated cathode
and two anodes. A special additional electrode
is inserted underneath the cathode, and a
resistance is connected in series with it and
one of the anodes.

Fig. 16 illustrates the circuit. The A.C.
supply is fed through fuses and switches to
the primary winding of the transformer,
which latter has two secondary windings.
One of these windings supplies the filament
current for the rectifier cathode.  The
primary winding of the transformer is sub-
divided, the section windings being connected
by terminals, thus ensuring easy fitting of
the transformer on the mains system according
to the voltage.

The filament is supplied through a tapped
choke (5/13) and another choke (17/18);
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whilst the baretter tubes (18/19) serve to main-
tain the constancy of the current, and thence
to the terminal 20. The alternating current
component of the direct current feed is
eliminated by the bank of condensers (16/17).

3 g 13

L B ow i
Fig. 16.
uand smooth plate current from A.C. muins.

WIRELESS WORLD
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Circuil of rectifier for supplying filament heating
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The plate current is branched off from the
filament current choke (13/5), and can be
taken to the different valves by means of the
sub-divided arrangement (1/5). The plate
current chokes (14/15), arranged in series,
and the condenser bank (15/16) in
parallel with the plate circuit, serve
the purpose of filtering the H.T.
B supply to the plate.

As- is well known, it is extremely
difficult to transform alternating current
by means of a rectifier and obtain
direct current as steady as accumulator
current. This is especially so if, as in
the present case, the receiver tube is
provided with a reaction coupling.*
The fact that this rectifying apparatus
gives good results in use is due firstly
to the fact that the Wehnelt rectifier
has a coated filament of ample dimen-
sions which maintains a constant tem-
perature in spite of the periodically
changing heating current strength.
Secondly, and what is possibly still
more important, the reaction coupling
of the receiver is permanently fixed.

2 As regards the operation of the
H broadcast receiver as a whole, this i1s
nearly as simple as the handling of
an ordinary telephone. If a message

* See Wireless World and Radio Review,
20th January, 1923. ¢ Valve Current from
A.C. Mains.”
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Fig. 17,

By courtesy, Dr. Albert Neuberger.

The simplicity of operation is a special feature of the German broudeast receiving equipment.
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is to be received, the subscriber simply

THE WIRELESS WORLD AND RADIO REVIEW

switches on the mains and

takes- the
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idea of erecting frame antanna was given up
If frame antennz had been employed it

telephone earpiece
from its hook (Fig.
17). Since thereceiver
is already tuned to the
proper fixed wave-
length, searching is
not necessary. Small
differences in the
transmitting wave can
be adjusted for by
turning the switch to
the left or right.

At the conclusion
of the message, the
subscriber  switches
the mains off, and
replaces the earpiece
on to the hook. This
earths the antenna
automatically.

In order to keep
down the necessary
number of valves the

1.1 |

ig. 1%

B3y courtesy, Dr. Albert Neuberger.

station, showing the towers,

www americanradiohistorv com

Exterior view of the broudeasting

By courtesy, Dr. Albert Neuberger.
Fig. 1. The transmitting equiprent of the German broadeasting station al K onigswusterhausen.

would have been
hardly possible to
employ less than two
or three stages of
high frequency ampli-
fication at some
distances.

tig. 18 shows the
control panel of the
broadcasting  station
at Konigswuster-
hausen. This station
is operated by the
German Post Office,
and is employed
essentially for the
distribution of news
and matters of
financial interest.
A view of the
exterior of the
station is shown 1In
Fig. 19.
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A Compact Three-Valve Receiver

This article gives the experience of an experimenter in designing a portable and eficient receiver,

embodying a variety of circuit arrangements.

The use of Dawar switches in the tuning circuits, an

error so often made by beginners, is avoided by a simple system of plugs anl sockats.

By J. G. W.

HE following description of a compact
I three - valve recciver may be of

interest to those experimenters who
are keen on knowing what the  other fellow’s >
set is like.

The photograph (Fig. 1) gives a general view
of the complete apparatus, less batteries and
extra coils.

The factor governing the design of the set
is mainly that of portability, as it was desired
that the set could be packed up and carried
about for outdoor use and so that experimeants
could be conducted on different aerials. At
the same time, it was desired that the s=

THOM?P3DN.

in the writer’s opinion, far superior to the
transformer msthod, not only as regards
signal strength, but also as regards simpolicity,
cheapness and case of worxing.

The number of change-over switches em-
ployed is six. these bzing in the form of plugs
and sockets, thereby making the wiring
rather complicated. This tends usually to
reduce the efficiency somewhat on short waves,
but by careful arrangement of the parts, and
by well spacing the wiring, this difficulty
can be successfully surmounted.

Deialing with the set in detail, 1t is
mostly constructed from parts of a Mark III*

Fig. 1.

Portuble three-valve receiver, in waich provision is made for a number o}

circuit arrangements.

could be adapted by switching arrangements
in such a manner that various circuits could
be compared.

The amplifying circuit employed (see Fig. 2)
1s a well known one, being one-valve H.F.
(reactance-capacity), one detector and on
L.F. The reactance-capacity (or * tuned
anode ”) method of H.F. amplification is,

tuner, simply because the writer had these
available, though parts available on the market
will do equally well. The box of the Mark ITI*
is utilised, the telephone and battery partitions
being removed. The two outer condensers
each of 0-00055 mfd. capacity, are two second-
ary condensers from separate Mark III
tuners.  The middle one (0-000o1 mfd.) is

www americanradiohistorv com


www.americanradiohistory.com

JUNE 9, 1923

home-made.  Other Mark III parts are the
five-point switch in top right-hand corner,
the potentiometer in centre, 10 terminals,
grid leak clips, and telephone condenser
(irside set).

The tuning circuits utilise home-made
honevcomb coils mounted on two-pin plugs.

THE WIRELESS WORLD AXND
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A three-coil holder is used, enabling either
direct coupled circuit working, or inductively-
coupled circuit working. The change from
“ tune ” to ““ stand-bi ” is effected by the plug
and socket switch on the extreme left of the
panel, above the left-hand condenser dial.
The left-hand condenser is for tuning the

LOADING D

con REACTION FOR )

BROAICAST W/t
e adagd

IR

0002 oF

-
POTENTIO-
METER

b

o BREEEEEEER

PRIMARY

Fig. 2. Circuit showing how pluy and socket connectors are provided for giving @ variety of tuning systems.

Switching Arrangements.

One Valve.
Aerial

A into ** Stand-bit ”’ sockets.

IF into ““ Qut "’ socket.

G into “ Out '’ socket.

H.F. and L.F. filament rheostats to “‘ off
position.

One Valve, as above, with Note Ilagnifier :
As above, but G into * in ”’ sockez, and switch
in L.F. valve by running up filament rheostat.

As above, with addition of H.F. Valve :
Put F into “in’ socket, tyrn up H.F.
filament rheostat. Reverse reaction by re-
versing E in its sockets.

Any of above, l.oose-coupled Tuner :

Put A into * Tune’ sockets. Lf oscillation
difficult to control put Dewar switch into
* potentiometer *’ position, and move poten-
tiometer slider towards 4 end of resistance.

Stimulating Self-Oscillation when using De-
tector Valve only (or followed by Note
Magnifier) by tuning Reaction Coil :
Work on stand-bi position, remove primary
coil, plug D into ““ Tune *’ sockets. Primary
condenser is NOw across reaction coil.

Reaction on Broadcast \Vavelengths (only
possible when using .F. and detector valves):
Plug reaction coil into reaction sockets next
anode coil, removing reaction coil from the
socket next secondary coil.

Reaction into

(1) Single Circuit.

(2)

Q)

)

(s)

(6)

Frame \erial on Broadcast W avelengfhs:
Remove secondary coil, plug in frame in its
place, and work as above (0). Frame must
have same inductance as secondary coil used
tor broadcast wavelengths.

Crystal Detector Circuit (loose-coupled) :
Tune reaction coil by plugging D into
“ Tune ” sockets asin (5). Plug Fin * Out B
socket. Plug G in *“Qut ” socket and H
into “ + H.T.” socket. Crystal and tele-
phones are now across reaction coil, which
acts as a secondary coil, and secondary coil
acts as a primary coil in aerial circuit.
Crystal Circuit, as above, but additional
valve as note magnifier :

Switch on note magnifier valve, plug H into
“in " socket. Other adjustments as above.

(7)

(8)

()

mn

Addition of One-valve H.I". Amplifier :
Above adjustments ; switch in detector valve.
Reaction is now introduced into aerial
circuit, the crystal and primary of L.F.
transformer being across reaction €oil.

Second I.F. Valve added :

Above adjustments; switch on first (H.F)
valve. This circuit gives two ILF. valves,
crystal rectification, and 1 L.F. valve.

It 'may be noted that when L.F. valve is notin
use instant reversion from valve and crystal
to crystal alone may be made by merely
switching off the Dewar switch.

(ro0)

(11)
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primary coil (when working loose-coupled),
and the right-hand one is for tuning the
secondary coil. Directly above these condensers
may be seen series-parallel switches for the
respective condensers. The middle condenser
1s a seven-plate one (approximately 0-0001 mfd.)
for tuning the anode coil of the H.F. valve,
which is the upper one fixed on the side of the
box. Above this anode condenser is a reaction-
reversing switch (necessary when changing the
number of valves). Above this is a potentio-
meter to control reaction, when working
loose-coupled, by putting a positive potential
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from 8,000 metres to 24,000 metres. This
obviates the necessity for using excessively
large honeycomb coils, the largest of which
(the top one in photo) goes up to about
8,000 metres. The loading coil consists of
an old eight-slot H.F. transformer former,
wound with 36 gauge D.S.C. in the first
three slots, and 42 enamelled in the remaining
five. Four actual tappings are brought out
to the studs, the first stud being connected
to the beginning end of the winding.

A special anode coil (for H.F. valve) was
made for wavelengths from 4,000 metres to

CRYSTAL FRAME
Y . ’ LOADING COIL |
o= AG G OF 000 f
5% IN OUT B ouT i 0B+ HT @)
) ) )
o DEWAR SWITCH
r e i P B
/ \ v N | PLUG FOR CRYSTAL
@ @ 5 ’cmcun
SERIES PARALLEL \ \ OFF +
SWITCH PRIMARY ~ W= XX o ol
FILAMENT RHEOSTATS Hov BT
d[ ‘\Ol Ilb OPOT ."'
POTENTIOMETER ~
i
oy
=] 0 O 000
P > S Bl =
STAND BY ’{’ x
N /\ Y
\\ ﬂ N SERTIES PARALLEL
SWITCH SECONDARY
o)) o)
, / "~/
/ / b
N —, T - i — 7
REACTION REVERSE ANODE CONDENSER
PRIMARY SECONDARY
CONDENSER CONDENSER
Fig. 3. Lay-out of the components on the face of the panel

on the grid of the H.F. valve. The potentio-
meter winding is connected across the 6-volt
filament battery.

To the right of the potentiometer is a
switch of the *“ Dewar ” pattern. In the “ up ”
position the H.T. and L.T. are switched off.
In the “ middle ” position the H.T. and L.T.
are “on,” whilst in the “ down > position. the
potentiometer i1s switched into circuit.

Below the valves are the filament rheostats,
and between the valves may be seen single
plugs and sockets for cutting in and out the
H.F. and L.F. valves. Any combination of
the valves can thus be used.

A five-point switch is provided at the top
right-hand corner of the panel for tapping
off a loading inductance for wavelengths

24,000 metres and consists of about 2,000
turns of 44 gauge enamelled wire wound in a
narrow slot 1n an ebonite former.

The set is exceptionally quiet, due, partly
no doubt, to the fact that every connection is
soldered.

All the usual high power European stations
are received well, mostof them being audible all
over the room. Quite a number of the Ameri-
can stations are readable, among them being
Marion WSO,New Brunswick WII, Tuckerton
WGG and Long Island WQK. This latter
station has been read with phones on table.

Among the telephony stations,Paris,Koenigs-
wusterhausen and the Hague are received
well, though the latter is weak. 2 LO and
other broadcast stations have been heard here
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in Edinburgh with phones
on table, when atmospheric
conditions are favourable.
These results are obtained on
a 100-ft. single wire aerial,
35 ft. high. The aerial is
very badly screened indeed,
being near the bottom of a ’
hill and in the middle of a | —
busy part of Edinburgh. It —
is also surrounded by tall
buildings on all sides, and
close to three lines ofelectric-
car overhead wires. The
induction effects from spark-
ing at the latter are very
troublesome, completely
drowning out weak signals
at times.

f*’iﬂ?
L 1

Fig. 4.

For the benefit of those who may wish
to make up a set on the lines indicated here,
a few sketches of some of the parts are given.
A rough outline of the external view of the
panel is given in Fig. 3, but no measurements
are indicated, as experimenters wiil no doubt
prefer to fit their own components, and
these vary considerably in sizc.

DIA. ROD (EBON(TE,
|

VALVE PIN

VALVE PIN SCREWED UP
WIRE. SOLDERED TO HARDIaE S RTIBARED

END OF VALVE PIN

)
- T I———
2 X

e 47

V07
LYAPE VAT

Fig. 5.

A sunple method of making single and two
ended plug connectors.

F
< BA.THREADED ROD

Constructional details of the
two-coil holder.
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For those who can
make up their own
tuning coils, drawing
of a useful type of
coil holder i1s given
in Fig. 45 The sim-
ple two-coil holder
1s used by the
writer for anode and
reaction cotls.

The writer strongly recommends the plug-in
type of switches. They are easy to make,
look neat, and have a further advantage in
that temporary connections can easily be made
to either the plugs or sockets, for the purpose
of trying out new circuits, etc. The method
of constructing these is shown in Fig. s.

The writer has his panel hinged top and
bottom at the left-hand side, so that the whole
panel can swing out like a door. The leads to
the coil holders can thus be kept quite short.

THE SUPPLEMENT OF

Regular Times of Transmissions by European
Wireless Stations, including full details of

Meteorological Reports and Time Signals

which accompanies the WIRELESS WORLD AND RADIO REVIEW from time
to time, will be included with our next issue.
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CONDENSERS

HOW TO FIND THE CAPACITY OF YOUR CONDENSERS, AND HOW TO
BUILD YOUR CONDENSERS TO A GIVEN CAPACITY.

By W. James.

HERE appears to be a lot of misunder-

I standing concerning the calculation

of the capacity of condensers, arising,
maybe, through there being several formulz
available, and perhaps with some of the new
readers, through the use of the centimetre
unit.

This note is an attempt to clear away any
misunderstanding.
1.—TAKE THE CASE OF VARIABLE CONDENSERS

FirsT.

We have a set of fixed plates, and another
set of moving plates. The moving plates are
mounted upon a spindle which is carried in
bearings, so that when rotated, a larger or
smaller portion of the moving plates is inter-
leaved with the fixed plates. The capacity
of the condenser is determined by the area and
number of the plates which interleave, and the
distance between them. If a material other
than air separates the plates, the capacity is
increased accordingly (see * Wireless Theory,”
page 78, April 21st issue). Instead of referring
to the area of the plates which interleave, it
may be more clear if one refers to the area of
the dielectric which lies between the fixed
and moving plates. In the various formulz
which may be used, the area as just defined
appears. No allowance need be made for
edge effect.

If we express the capacity in micro-micro-
farads (upt), and call the total number of
plates N ; the radius of the moving plates in
centimetres, R ; the radius of the centre hole
in the fixed plate in centimetres, r, the
thickness of the dielectric, that is, the distance
between a fixed and a moving plate, in centi-
metres, ¢, then the maximum capacity of
the variable condenser, that is, when the whole
of the area of the moving plates lie between
the fixed plates, is as follows :—

3 2 <2
CupF = 0139 gi_ll(thR___'_)

The value of the constant (0-139) is such
that instead of having to work out the area of
the dielectric covered, the radii (R and r)
may be used. The formula gives results
accurate to within one-half per cent.

The above quantities are in centimetres,
and the formula may be used by those who
like this unit, but for those who prefer to
use the inch unit the formula may be re-
written as follows :—

N — D)(R? — r?)
CunF = o353 H— 1)
where R, r and ¢ are all in inches.

The distance between the fixed and moving
plates ¢ is equal to the thickness of the spacing
washer in inches, less the thickness of the
plate, the whole divided by 2. Thus, if the

FIXED (=
PLATE
.
- {

MOVING
PLATE

The figure sllustrates a portion of a variable condenser.
The distance between the fixed and moving plates, t,

A—B . )
is obviously given by —,— where 4 is the thick-

ness of a spacing washer and B is the thickness of a
moving plate.
spacing washers are ! in. or 0-12§ in., and the
moving plates are No. 20 gauge or 0:036 in.
thick, the distance between the plates is
0'12§5 — 0°036
2

The formula may be written in other ways.
Thus, suppose we have plates of a given size,
with spacing washers, and we wish to find
how many plates will be required for a certain
maximum capacity : then the total number
of plates

ins., or 0'0445 Ins.

CupE Xt |
0353 (R %)
that is, the total number of piates required is
obtained by multiplying the capacity and the
distance between the fixed and moving plates
and dividing the result by the radius of the
moving plates squared, less the square of the
radius of the hole in the fixed plate, all
dimensions being in inches, and the capacity
being expressed in pupF. One more plate
is added to the number obtained

N
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If we wish to find the distance berween the
plates permissibie when a certain capacity
1s required, and the plates have a given size,

N D(RE Y
t =053 -CypuF

The thickness of the spacing washer is
then twice this amount added to the thickness
of the plates.

The table below is given to enable those
who wish to build condensers rhemselves,
the dimensions and number of platzs required
for various maximum capacities.

As a matter of fact, from a practical point
of view, the values calculated and those measured
may differ by several per cent., simply on

WIRELESS WOHRLD
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Thus CpF = 2353 < 4 X 44
0'0445 X 1,000,C00
= coo14 uF.

From the table the reader will be able
to estimate the capacity of his variable con-
densers by comparing the dimensions of the
plates, thickness of the spacing washers and
moving plates.

2.—How 10 DEAL WITH FIXED CONDENSERS.

In a fixed condenser we have one or more
metal plates (copper foil generally), joined to
one terminal, and another set joined to the
other terminal, the two sets of plates being
held apart with an insulator called a dielectric.

Table showing the total number of plates of various dimensions as obtained from
wireless dezalers to be used in thez construction of variable condensers to give the
maXimum capacities quoted.

Diameter of moving
plate 2",
Spacing washer

0-095” thick.
Moving plate
0-023” thick.
Total number
of plates

Maximum
capacity.
mfds.

plates

0001

(00605
0-0002
(- ]

—w
-
R

- Ly Tt

account of the difference in thickness of
spacing washers, plates not lying true, etc.,,
and the factor » which appears in the formula
may be omitted without risk of serious ersor.
This, however, does not mean that the formula
is 1naccurate, bur that condenssrs are not
ordinarily built with the accuracy which the
formula assumes.

Example—~If the moving plaes of a
condenser havea radius of twoinches, the spac-
ing washers are § in. thick, and the plates
0'036 in. thick {= No. 20 S.W.G.), what is
the maximum capacity of the ccndenser if
there are altogether 45 plates ?

Now 1pF = 1,000,00 uuF.
0352 X (V1) X R?
¢t X 1,£00,00)
Neygs o (N— D=4
R=2" .. R? 4
tthickness of spacing washer — thickness of plates
2

C;AF =

- 0'125—20'0_316 = 0'0445 inche..

Diameter of moving | Diameter of moving
25/167. |
Spacing washer
3/32” thick.
Moving plate
0-036" thick.
Total number
of plates

Diameter of moving

plates — 4", plate 31",
Spacing washer Spacing washer
17 thick. 0-1” thiek,
Moving plate Moving plate
0:036” thick. 0-023” thick

Total number Total number

‘ of plates of plates
33 41
1 2]

9

D

- =1 =1

The dielectric chosen is generally mica,
because mica offers many advantages not
possessed by other materials.

Using the centimetre units, the capacity of
a condenser in uuF with N plates, the mica
being ¢t cms. thick and having a specific
inductive capacity of K (see “Wireless Theory,”
page 78, April 21st issue), and the metal
plates overlapping by A4 square cms,,

00835 KA(N — 1)
t

Using the inch unit for the dimensions, the
formula is as follows :—
0225 KAN — 1)
14

(i)

the dielectric constant of
mica (varies from 5 to 8).

Where K

A = area of overlap of metal foils
in square inches.

N == total number of foils.

t --- thickness of mica.
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The value of K for mica varies according
1o the quality of the mica, and how is anyone
to know its value when the mica is purchased
at a dealer’s? In the same way, the dealer
may say the mica is 0-002 in. thick, and while
some pieces may be, a lot of pieces are not,
and are likely enough so per cent. out. In

It will be seen that the area of overlap is equal to
A X B where A is the width of one foil and B is the
length of foil covered by a plate of opposite polarity.

addition, the formula assumes the space
between the metal plates, let us sav, is all
muica, therefore when the plates are not clamped
tightly together, leaving a film of air between
the plates, as well as the mica, the nett value
of K for the dielectric is lowered immediately

Table showing the number of plates and the
Mica is the dielectric, 0-602".

Its dielectric constant is taken as 5-5.

AND RADIO REVIEW June 9, 1923

It is quite apparent, therefore, that if you
wish to make a fixed condenser which shall
have a capacity the same as its calculated
capacity, the condenser must be very accurately
made, from components of known dimensions
and quality.

In the case of mica ordinarily purchased,
the value of K may be taken as §'5, and its
thickness as 0'002 in.

The formula may then be simplified con-
siderably. By putting in the above values it
becomes

CupF = 000062 A X (N — 1).

Example—What is the capacity of a fixed
condenser built of mica whose dielectric
constant is §-5, and which is 0-002 in. thick ;
the metal foils have an overlap of 1 square
in., and there are a total of three plates.

Cmfds. == 0'00062 X I X 2
= 000124 mfds.

The table below has been worked out from
the above formula, and should be helpful.

It will be noticed that if the thickness of
the mica is doubled, the capacity is halved,
and so on. Also if the area of the metal foils
is doubled the capacity is doubled.

area of overlap for various fixed condensers.

Capacity in mfds.

Area In
square inches 010 0-20 0-30 0-40 0-50
2 0-000062 0-000124 0-000156 0-00025 0-00031
3 0-000124 0-0002438 0-000372 0-0005 0-00062
4 0-0001%6 0-000372 0-0005655 0-00075 0-00093
Number 3 0-000245 0-000406 U-000744 0-001 0-00124
6 0-000310 0-000620 0-000230 (-00125 0-00155
of 7 0-000372 C- 000744 0-001116 0-0013 0-001806 |
8 0-000434 0-000868 0-001302 0-00175 0-00217
plates. 9 0-000496 0-000H92 0-001488 0-0020 0-00248
10 0000558 0-001116 0-001674 0-00225 0-00279 |
l 11 0-0000620 0-001240 0-00186 0-0025 0-00310 [
12 0000652 0-001364 0-002046 0-00275 0-00341 |
Wen ln ’ Capacity In mfds.
square inches. i 0-60 0-80 1.0 2.0 1.0 6-0
2 | 0-000372 0-000496 0-00062 0-00124 0-00248 0-00372
3 0-000744 0-000992 0-000124 0-00248 0-00496 0-00744
| ( 1 0-001116 0-001488 0-00186 0-00372 0-00744 0-01116
Number 3 0-00148% 0-:001984 0-00248 0-00496 000992 0-01488
6 0-001360 0-0024% 0-0031 0-00620 0-01240 0-01860
of 7 0-002232 0-002976 0-00352 0-00744 [ 0-01488 0-02232
S 0-002604 0-003472 0-00434 0-00863 l 0-01736 0-02604
plates. 9 0-002976 0-003968 0-00426 0-009¢2 ! 0-01984 0-02976 |
l 10 0-003348 0-0040064 0-00538 0-ullle | 0-02232 03348
i 11 0-00372 0-00496 0-0062 0-0124 0-0248 0-0372
12 0-004092 0-005456 0-00682 0-01364 1002728 0-04092
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The ‘¢ Roofaffix '’ Aerial.

A device for arranging an aerial on a
housetop, which is of special interest to the
flat dweller, has been introduced by Messrs.
B. Byron & Co., of Liverpool. Provision is
made by means of brackets for supporting a
2-wire aerial at a distance of a few feet from
the walls and roof. The arrangement obviates
the risk of damage to property. It is mechani-
cally strong and reasonably easy to fix, and
providesan efficient aerial for reception purposes.

A New Condenser.

THE WIRELESS WORLD AND RADIO REVIEW

NEW INSTRUMENTS AND
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A new condenser of sub-
stantial design has been
introduced by Messrs. J.
Lipowski & Co., of 614, Old
Ford Road, Bow, E.3. A
special feature in the design
is a substantial cast alu-
minium top plate to which
the spindles which carry the
fixed and moving plates are
secured. The strength of
this plate overcomes the diffi-
culties which arise when
securing the condenser to the
instrument panel, for, should
the panel be not quite flat, the |
aluminium top plate of the |
condenser is not likely to be |
distorted in consequence. |

An end plate of cast |

Above: The * Roofaffix’ Aervul_

Centre: Messrs.  Lipowslky’s

New Condenser.
Left . The Efficient Change-over
Switch made by Messrs. Wilkins
and Wright Lid.

feature in the construction of

aluminium 1s also a good

this condenser, while to
facilitate  assembling, the
spindle of the moving plates is held in position
by means of a spring washer. The capacity of
the condenser shown is 0.0015 microfarads.

Change-over Switch for Panel Mounting.

A change-over switch specially designed for
use in changing out the circuit arrangements
in receiving apparatus is placed on the market
at a reasonable price by Messrs. Wilkins &
Wright, Ltd., of Birmingham. The design
provides for minimum losses, so that the
switch can be introduced into high or low
frequency circuits. It occupies quite a small
space on the face of the panel, and is easily
secured by a nut on the spindle and a stop-pin
engaging in a hole on the under side of the
instrument panel.

With the present extensive use of circuits
embodying involved switching arrangements,
the introduction of this switch will be
appreciated by all experimenters.
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS

EXPERIMENTS
FOR THE RADIO AMATEUR

Before useful experimental work can be undertaken it is essential to know the constants of the

aerial circuit.

Simple methods are described in this instalment for determining the natural

wavelength and the capacity of the aerial.

By Mavuriceé CHILD.

Viee-Chairman of the Radio Sociely of Great Britain

EXPERIMENT No. 7.

To measure the approximate natural
wavelength of the aerial.
Apparatus required :
I Unshunted or sparking buzzer,
1 Dry cell,
I Wavemecter
telephones.

The object of this experiment is to determine
the approximate wavelength of the aerial
circuit, 7.e., the wavelength to which it will
most readily respond without the addition of
any inductance or condenser in conjunction
with it.

It is important for every serious experimenter
to know the wavelength to which his aerial,
when joined to earth, is most sensitive, and
this wavelength is called the natural wave-
length. Putting the matter in another form—
if the aerial is caused to oscillate, and radiate
electric waves, the length of these waves and
frequency of the oscillating currents will be
governed by the inductance and capacity,
and, to a very slight extent, the resistance of

with ecrystal detector and

Fiy, 13,

the aerial circuit, and these constants therefore
determine the natural period.

A precaution should be taken that the aerial
is thoroughly well insulated, especially at the
free end.

The sparking or unshunted buzzer is joined
up to a dry cell, and the aerial joined to either
the iron frame or contact pillar of the buzzer,
as already indicated in Experiment 4 (see
Figs. 5 and 6%).

The earth wire should make a small loop
of one or two turns of approximately 4 ins.
diameter (Fig. 13). This can be done quite
easily by stapling the earth wire to the wall
just above the level of the table, and may be
permanentlyleft. This loop will be found useful
if it is desired now and again to energise the
aerial for any purpose.

The wavemeter inductance is brought within
an inch or two of this earth loop. The buzzer
is now set in operation, and very weak high

* Page 171, May 12th, 1923.

?.‘2'35 TURN INDUCTANCE

Method of energising the aerial in order that the natural wavelength may be measured by he

calibrated receiving circuit,
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frequency oscillations will be generated in the
aerial circuit.

The wavemeter must be tuned to give a
maximum response in the telephones to these
oscillations, and, when this has been done,
a reference to the condenser position and the
inductance coil employed will give the wave-
length on comparison with the chart or curve.

With small aerials, somewhat under the
maximum usually licensed by the Post Office,
a 25-turn Igranic coil will be found to cover
the wavelength range, but with larger aerials,

THE WIRELESS WORLD AND RADIO REVIEW
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a 35-turn coil will be needed. The wave-
length recorded should come within the range
of from 150 to 250 metres.

Note.—It will be found that the maximum
position of the resonance is not very sharp,
and, for this reason, care should be taken to
keep the wavemeter inductance as far as
possible from the earth loop, and also from
close proximity to the buzzer itself, as some-
times direct inductive effects from the buzzer
magnets. may be produced, and make the
experiment difficult to perform with accuracy.

ExPERIMENT No. 8.

To measure the approximate capacity
of the aerial.
Apparatus required :—
1 Shunted buzzer,
1 Dry cell,
A 100-turn inductance coil and mounted holder
for same,
1 Standard variable condenser,
1 Double-pole 2-way switch,
A tunable receiving circuit, or wavemeter
with crystal detector.

The object of this experiment, as already
sutlined, is to determine the capzcity of the
.erial. This is useful as, once it is known,
rae experimenter is able to determine with a
very fair degree of accuracy the wavelength
which the aerial circuit will respond to when
an inductance coil of known value is inserted
between the aerial and the earth.

=|

e

It should be mentioned, however. that
in cases where the inserted inductance is a
very small amount, the calculated wavelength
determinations are not strictly accurate, unless
the actual inductance of the aerial itself is known,
but in practice, for wavelengths of 200 to 300
metres or so above the natural wavelength of
the aerial, the added inductance is of sufficient
dimensions to make the calculation accurate
enough for all practical purposes. The pro-
cedure is as follows :—

The shunted buzzer is connected in series
with the dry cell and the 10oo-turn inductance
coil. The inductance coil, in turn, is connected
to the middle terminals of a double-pole 2-way
throw-over switch. The terminals of the
switch marked “ A ™ (Fig. 14), is connected to
the aerial and earth, and the terminals marked

AERIAL

|
{
|
|

SHUNTER
BUZZER

o
\

0-0005,.F

pmmemmmm e ey

'WATER GROUND

Fig. 14, Circuit arrangements necessary for determining the capacity of the aerial.

PIPE WIRES

q]l
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“B” to the standard calibrated condenser,
the shortest possible connections being used.

A detector circuit consisting of one 150-turn
inductance coil and a small variable condenser
(say o.0005 mfds.), should be set up and the
two inductances coupled fairly loosely to each
other.

On setting the buzzer working, high fre-
quency oscillations will be set up in the aerial
circuit when the switch is placed in position
“A.” Some of this oscillating energy will be
induced into the detector circuit “ C > when
the latter is brought into resonance by means
of the 0-0005 variable condenser. This point
of resonance should be accurately determined.

The change-over switch is now put into
position “ B” and the standard condenser
swung round to such a position where the
maximum signal strength from the buzzer
is obtained in the receiving telephones. The
circuit “ C” must on no account be altered
from its original setting when the switch is
in the < A’ position.

The capacity of the condenser across the
terminals “ B” is now equal to that of the
aerial circuit. It is suggested that the values
determined in the previous experiment and
this one should be set out on a suitable card
or paper, and posted up in some convenient
place in the experimenter’s laboratory.

A useful extension of the above experiment
can be made in some cases. It frequently
happens that the experimenter is able to make
an alternative earth connection, such as a
buried plate, or wires in the ground, as well
as the more usual connection to the water
main system of the house. In this case the
alternative earth connection can be joined
as indicated by the dotted line in the diagram
(Fig. 14), and the first earth connection
removed.

The capacity of the aerial has now to be
remeasured, and it will be necessary to alter
circuit “ C” for maximum signals. A note
should also be made as to the difference in
strength of the signals when either one or
other of the earth connections is used. For
this purpose a constant distance between the
two inductance coils should be maintained.

A further test can also be made using both
connections to earth, and again the variation
of signal strength (if any) noted. In general,
that earth system which gives maximum
signal strength will be found the most useful
when the time comes for receiving actual

RADIO REVIEW 1823
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signals, It may be, however, that signals
from certain stations will be found better on
the water-pipe earth, and, from other stations,
on the ground earth; therefore it is con-
venient to make these two connections easily
available.

Review.

ELECTRONS, ELECTRIC WAVES AND WIRELESS
TELEPHONY. By J. A. Fleming, M.A,,
B.Sc., F.R.S,

HIS book* is a reproduction, with

I some amplification, of the course of

Christmas Lectures given by the author
at the Royal Institution of Great Britain,
London, in December, 1921 and January,
1922.

Professor Fleming, besides being the author
of several standard works, is the inventor of
the thermionic valve. He is also well known
to the readers of this journal through his
contributions from time to time, and this
book gathers together a number of his articles
which have appeared in this journal during
the five months, October, 1922, to February,
1923.

The book opens with a discussion on surface
waves on liquids, waves in the air, and wave
production.

Chapters III and IV deal with the architec-
ture of the atom, the electron theory, electro-
magnetic fields, forces and radiation.

The remainder of the book is devoted to
the practical problems of telephony—the
methods of producing and detecting electric
waves, the nature of sound waves, the valve
oscillator, methods of modulation, valve trans-
mitting and receiving apparatus, and aerials.

Professor Fleming is noted for the remarkable
manner in which he is able to explain difficult
things simply and clearly, and those who
have little knowledge of wireless will find
this little book of the greatest assistance.

The book is a standard work, and fills a
distinct gap in wireless literature.

* ELECTRONS, ELECTRIC WAVES AND WIRELESS
TeLEPEONY. By J. A, Fleming, M.A., D .Sc.,F.R.S.
(London : The Wireless Press, Ltd., 12-13, Henrietta
Street, Strand, W.C.2. pp. 326, Price 7/6. Post
free, 8s).
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY—X.

It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no

idea of the action of their wireless set.

The series has been specially designed so that the reader who follows each section as it appears will
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a
position to successfully design his own wireless equipment.

In previous sections the writer has dealt with the principles of electricity such as the effect of resistance,
capacity and inductance. The last two sections deal with alternating current work, the study of which is
important to those who desire a clear understanding of wireless.

By W. JAMES.

26.—Time Constant.

N section 21 we dealt with the relation
Ibetween current and pressure in a series

circuit comprising resistance and capacity.
When a condenser without resistance is con-
nected with a battery, assuming the battery
and leads have no resistance, the condenser is
charged practically instantaneously. When,
however, resistance is present, a short time
passes before the condenser is fully charged.
The higher the value of resistance, the longer
the time taken. The quantity RC, that is
the product of the resistance in the circuit
and the capacity in farads, is called the time
constant. Considering Fig. §8, when switch
A is closed, at the end of time RC, the condenser
will have received 63 per cent. of its charge.

)
Por o
a s B

‘y

Fig. 58. Curves tllustrating the charging and
discharging of a conden?’qr . a cvreuit as shown.

When the switch A4 is opened and B is closed,
in time RC, the condenser will have lost 63 per
cent. of its charge. Curves 4 and B show
the charging and discharging currents referred
to.*

* Prof. Morecroft.

The current at any instant in the circuit
may be calculated thus:—

i = g (e~*/EC) where

E — pressure of battery.
R = resistance in ohms.
C = capacity of condenser in farads.
It will be noticed the shape of the charging
and discharging current curves is the same.
If the condenser C has a capacity of o'co1
mfds., and the resistance 500,000 ohms, the
time constant of the circuit is 0.0005 seconds.
In the case of a circuit containing resistance

and inductance, the quantity —II-% is equal to the

. 5 ._ P L
time constant, that is, in time = seconds, the

current will have reached 63 per cent. of its
final value. The quantity L is the inductance
of the circuit in henries, and R the resistance
in ohms.

27.—The Series Circuit,

Suppose now we have a circuit consisting of
resistance, capacity, and inductance all in
series, as shown in Fig. 59. When an alternat-
ing pressure is connected to the circuit, a
resultant current, which is composed of three
currents, will flow. There will be a voltage

R A G L 8
T WWWW— ‘———Il ——Jc')‘-; U —
E vots
{ CYCLES
e — oy >
Fig. 59. Series circuit with resistance capacity

and inductance.

drop across each portion of the circuit. The
voltage drop across the resistance of R ohms is
equal to RJ volts. This drop is in phase
with the current as represented in the vector
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construction of Fig. 60, where it is represented
by OA. The voltage drop across the con-
denser of capacity C farads is represented by
OC in the figure, and its magnitude is given

I
by o The condenser current and voltage

differ in phase by 90°, the condenser current
leading and as the drop across the resistance
is represented by the horizontal line OA4, the
drop across the condenser is represented by
the line OC, which is at 9o° to O4. The
drop across the inductance of inductance L
henries is given by JwL volts and is represented
by OB, which is at right angles to O4, because
the current through a choke coil lags behind
the pressure by go°.

It will be noticed the pressure drop across
the inductance and capacity are opposite,
which means that the magnetic energy associ-
ated with the inductance helps to charge up
the condenser and vice versa. The difference
in pressure across the ends of the coil and
condenser, AB in Fig. 59, is therefore less
than the pressure drop across either the coil
or the condenser. The subtraction may be
made arithmetically, since the two pressures
are exactly in opposition ; the total pressure
is thus as represented by the right-hand
Fig. 60. The magnitude of OD represents
the difference between the pressures OB and
OC. The resultant pressure E is given by
OF, which is the vector sum of OD and OA.
From the construction it is seen the capacity
reactance predominates over the inductive
reactance, therefore the resultant current will
lead the applied pressure. The angle of lead
1s represented by the angle ¢ in Fig. 60. From
the vector construction it is seen that the total

pressure £ may be written v (UA)? -+ (OD)?

Since OA4 = RI volts

1
and OD = w—c

or / <wLC - wL)

E—\/(IR)z L <1 [ch wL] >2volts,
E

\/kz + <¢T,Ié . wL>

It is plain that when the quantity wL,
which is the inductive reactance, is greater

wll

and I =

- amperes.
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than, the capacitative reactance o the quan-

2
tity in the brackets, will be <wL ~w—IC> . The

smaller is always taken from the greatér. The
equation just given is Ohm’s law of the alternat-
ing current circuit, the quantity

R <w_1c N wL>2

being called the impedance. Impedance is
comparable with resistance, in so far that
each represents the opposition of a circuit

B

4
c-ml_"
o A O ; A
C-Ri =<9 i
! ‘J\
C'—l l Dl. _______,::_}AF
C |
C
Frg. 60.  Vector diagramm showing phase relationship

in a circust such as Fiy. 59.

to the flow of current. The impedance, like
resistance, is expressed in ohms, and is
represented by Z.

When the inductive reactance wL ohms
. . I
is greater than the capacity reactance, e,

ohms, the resultant current will lag behind
the pressure ; on the other hand, when the

exceeds wL, the resultant

quantity a—)lé
current will lead.
The phase difference (See Fig. 61) is given
by
I

wl — e
Tan 6 —QFx O simply
Tan ¢ _ reactance

resistance

It will be instructive at this stage to take an
example which will serve to bring out im-
portant points.

Suppose the components have the following
values—see Fig. 61. R = 150 ohms, C =
10 microfarads or o.coo0o1 farads, L = 2
henries, E = s00 volts, f = 50 cycles.
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Now w = 2xf = 314
R? = 22,500 ohms
wl = 628 ohms '

| r\®
Z= \’Rz—{— <wL — w_C>
V22,500 + 96,100
= 344.4,0hms.

= 318 ohms

3~

The current I = < or 22

27 3444

The voltage drop across the resistance is
equal to Rl or 150X 1.45 = 217.5 volts.

The voltage drop across the condenser is

= [.4§ amperes.

equal to é or I.45 X 318 = 461.1 volts.

R Coope |- 2 uenrits

15002 II = :

S00VOLTS
8 30 CYCLES
1

Fig. 6l. When the com-
ponents have the values given,
the total current 18 equal to
1:45 amperes.

The lower diagram shows the
vector construction.

The voltage drop across
the coil is equal to wCJ or

L 628 X 1.45 = 910.6 volts.
Now 1t will be noticed

c  the pressure drop across
the condenser is practically equal to the

applied pressure, while the pressure drop across
the coil is nearly twice that of the applied
pressure.  As explained before, the condenser
and coil pressures are in opposition, and one
may be taken from the other. This is shown
in the vector diagram of Fig. 61. In the
I

example wCIl — <= 910.6 — 461.1 0T 4495
volts.

The vector sum of this pressure, and the
voltage drop across the resistance should equal
the applied pressure, or

v/ (217.5)% + (449.5)% = 500 volts.

It may be emphasised here that, as shown in
the above example, the pressure across a portion
of a series circuit may greatly exceed the applied
pressure. The insulation should therefore
be carefully seen to.

28.—Series Resonance.

Now it must be quite plain that the capacity
and inductance in a series circuit may have
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such values that their reactances neutralise.
When this is the case, the magmitude of
the pressure.drop across the coil and condenser
is equal, and only ohmic resistance limits the
current flow. Thus in the vector diagram,
Fig. 61, when OB and OC are equal, they
neutralise exactly, and the pressure applied

drives a current of magnitude g through the

circuit. In the example above, the current
ould be 32 o
w 150 r 3.33 amperes.

Let us suppose the inductance of the coil
L in the above example is variable, and find
at what inductive value resonance will occur.

wC.
substituting

Now wl must be made equal to

. 1 I
Writing ol = o L= 22C
the values given in the example,

SR S——

" (314)% X 0.00001

Thus, when the inductance has this value, the
inductive and capacitative reactances neutral-
ise. The vector diagram is given in Fig. 62

b

, or just over I henry.

wi

1

Fig. 62. When wL is equal to 20

is effeciive tn the circuil so far as the total current
which flows is concerned. We have then electrical
resonance.

only resistance

Now the drop in pressure across the coil is
exactly equal to the drop across the condenser,
and since the two pressures are acting in
opposition, the net pressure is zero. We
have then only resistance limiting the flow of
current in the circuit.

- I
Instead of writing wl = ol for resonance

I
7. or w

LC

- eunl
— J/LC.

we may write ®

Since w = 2nf

f= ;«;—E‘ where L is in henries and C

is in farads. ]
The result is of fundamental importance.
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Wireless Club Reports.

NOTE —Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Societies.

Such reports should be submitted without covering letter and worded as concisely as

possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased

to consider for publication papers read before Societies.

with the Radio Society of Great Britain.

An Asterisk denotes affiliation

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

The West London Wireless and Experimental
Association.*

On Tuesday, May 8th, an article from one of the
wireless publications dealing with  Crystal Recep-
tion,” was read by Mr. A, Labram, and questions
were then raised and answered by various members.

Full particulars regarding membership of the
Association will be gladly sent to all enquirers by
the Hon. Seec.

Headquarters : The Acton and Chiswick Poly-
technie, Bath Road, Chiswick, W.4.

Hon. Sec., Horace W. Cotton, 19, Bushev Road.
Hayes, Middlesex.

The Willesden Wireléss Society.*

“ Capacity ” formed the subject of an extremely
interesting lecture delivered by Mr. E. Farnshaw-
Wall on May 8th. Much attention was devoted to
Leyden jars and particulars of some valuable
experiments witnessed by the lecturer.

Applications for membership should be addressed
to the Hon. Sec., G. D. Wyatt, 70, Craven Road,
Harlesden, N.W.10.

The Kensington Radio Society.*

At the May meeting of the Society, Mr. W. J.
Henderson gave a lecture on the various types
of “B.B.C.” one, two and three-valve receivers.
demonstrating the instruments on the Club aerials,
and the contrasted results obtained from different
combinations were most instructive.

The Hon. Sec., J. Murchie, of 2, Sterndale Road,
W.14., will be pleased to answer any enquiries as
to membership.

The Stoke-on-Trent Wireless
Experimental Society.*

An interesting discussion on * Reaction,” opened
by Messrs. F. J. Goodson, B.Sc., and F. T. Jones,
took place on May 10th. Mr. Goodson first dealt
with re-radiation, what it is and how it is caused,
and Mr. Jones dealt with its detection and pre-
vention. A keen discussion followed, in which
the subject was thoroughly considered from all
aspects.

Hon. Sec., ¥. J. Goodson, B.Se., M.I.Mech.E.,
Tontine Square, Hanley.

and

Sutton and District Wireless Society.*

An instructive lecture was given by Mr. G. G.
Blake on Wednesday, May 9th, entitled ‘‘ Some
Historical Notes on Radiotelephony and Tele-
graphy.”

Meetings are held on the second and fourth
Wednesdays in the month, and the Conmmittee
hopes to arrange regular lectures of interest on
every first meeting in the month, the second
meeting taking the form of a practical evening.

Hon. Sec., E. A, Pywell, “ Stanley Lodge,
Rosebery Road, Cheam, Surrey.

Swansea and District Radio Experimental
Society.*

“The Elementary Principles of Wireless Tele-
graphy ” was the title of an interesting lecture
delivered on May 9th by Mr. R. G. Isaacs, M.Sc.,
AMLE.E.,, of the University College, Swansea.
In passing a vote of thanks, the members also
expressed their indebtedness to the University
authorities.

Hon. Sec., Herbert T. Morgan, 218, Oxford
Street, Swansea.

The Lewisham and Catford Radio Society.*

At a well attended meeting held on May 10th,
Mr. R. J. Stanley lectured on various types
of “ Double Magnification Circuits.”

The Secretary will be pleased to see any prospec-
tive members on any Thursday evening at the
Society’s new headquarters, Y.M.C.A., 432, High
Street, Lewisham,

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road
Brockley, S.E.4.

Paddington Wireless and Scientific Society.*

On Thursday, May 10th, Mr. W. Bursall,
AMILEE., read an instructive paper entitled
“Flow Meters,” clealing with the measurement
of the flow of liquids and steam with the aid of
electricity.

Hon. See., L. Bland Flagg, 61, Burlington Road,
Bayswater, W.2.

The Ilford and District Radio Society.*

On May 3rd, a discussion on ‘ Low Frequency
Amplification ” was held. Mr. J. F. Payne opened
the discussion by enumerating the advantages and
disadvantages of this method of amplification.
Mr. A. E. Gregory (Hon. Sec.) recommended the
use of iron cored choke instead of the customary
L.F. intervalve transformers. Mr. J. N. Nickless,
A.LE.E. stated that in his opinion the question
of the employment of open cored L.F. transformers
had not received sufficient attention,

Hon. Sec., A. . Gregory, 77, Khedive Road,
Forest Gate, E.7.

Wimbledon Radio Society.*

An informative lecture was delivered on Thursday,
May 10th, when Mr. C. E. Palmer Jones dealt with
“The Construction of Valves.”” All interested in
Radiotelegraphy and kindred sciences in Wimble-
don and district are cordially invited to join and
applications for new membership will be welcomed
by the Hon. Sec.. C. G. Stokes, 6, Worple Avenue,
Wimbledon, S.W.19.

Eastbourne and District Radio Society.*

On Thursday, May 10th, a very interesting
lecture was given by Mr. W. S. Maddock, at the
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Techniesl Tnstitute, the subject being * The Origin
of Wirelesa Telegraphy.™

Capt. Adamson then gave a demonstration with
a set designed and built by himself ; with the loud
speaker, reception of speech and music was heard
clearly from 2 LO, both on indoor and outdoor
aerials.

The Society has now been in existence for

11 months and the number of members steadily

increase, the total now being over 50. Many
novel features are in course of preparation in
connection with future programmes. Application
for membership should be addressed to Hon. Sec.,
W. F. G. West, ‘ Bridle Gate,”” Willingdon, Sussex.

The Leeds and District Amateur Wireless
Society.*

At the instructional meeting held on May 1l1th,
the President, Mr. A. M. Bage, lectured upon
¢ Aerials—Outdoor, Indoor and Loops,” discussing
the principles of wave motion through the ether and
showing how the energisation of transmitting and
receiving aerial systems is brought about.

On May 18th, Mr. A. F. Carter, AM.LE.E,
lectured upon ‘‘ Liquid Air and Oxygen,” Mr. W. G.
Marshall presiding. Thanks to the valued support
of Mr. Jakeman, of the British Oxygen Co., Shetlield,
the lecturer was enabled to exhibit apparatus and
conduct a variety of very instructive experiments
using liquid oxygen, which the lecturer dealt with
in its relation to valve manufacture and other
allied work.

The Hon. Secretary has pleasure in announcing
that the subscription for the remainder of the
session, which includes twelve lectures, etc., has
been declared half the annual subscription.

Hon. Sec., D. Ii. Pettigrew, 37, Mexborough
Avenue, Chapeltown Road, Leeds.

Tottenham Wireless Society.*

On Wednesday, May 16th, Mr. A. G. Tucker
lectured on ‘““ Radium and the Constitution of
Matter.”’

The lecture was followed by a competition for
Novel Crystal Sets, some of which took the form
of an inkstand, a book, a matchbox and a paper-
weight. The prize of £1 went to the owner of a
handsome writing case set incorporating special
switching arrangements.

On Saturday, May 19th, 14 members visited
Croydon Aerodrome by kind permission of the
Commanding Officer.

A visit to a Ship Station has been arranged for
the near future. Membership to this Society is
open to all interested in radio, and particulars will
be forwarded on application to the Hon. Sec.,
S. J. Glyde, 137, Winchelsea Road, Tottenham,
N.17.

The Finchley and District Wireless Society.*
At the first monthly summer meeting on May 17th,
Mr. Nicholls, Treasurer, resigned his post, but Mr.
Wilck kindly volunteered to take on the responsi-
bilities and was duly elected.
Hon. Sec., A. E. Field, 28, Holmwood Gardens,
Finchley, N.3.

Plymouth Wireless and Scientific Society.*

A lecture on ‘‘ Magnetism,” was given on May
15th, by Mr. S. G. Monk, B.Sc., who dealt with
the subject particularly in its application to
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inductanees. The Society’'s theee-valve st is
nearing nomplerinn.  Foll partiealars of moembership
can be obtained from the Hon. Sec.. P. M. Fowler,
Plymouth Chambers, Old Town Street, Plymouth.

Chesterfield and District Radio Society.

The Society held its first exhibition of members’
apparatus on Tuesday, May 8th, at the Central
School, Chesterfield.  His Worship the Mayor,
Alderman G. Clarke (President) was present.

Demonstrations were given during the evening
with several of the members’ sets and broadcasting
was received from the various stations.

Hon. Sec.. J. Hambidge, Beetwell
Chesterfield.

The Hall Green Radio Society.

Dr. Ratcliffe (2 OX) delivered an interesting
lecture on May 9th, entitled *‘ The Fundamentals
of Wireless Reception:”” The President, Mr. H. H.
Whitfield (2 LG), occupied the chair. Experiments
and drawings illustrated Dr. Ratcliffe’s excellent
exposition, which was warmly received.

Mr. F. C. Rushton. Hon. Sec., announced that
arrangements had been made for a visit of the
members to the Birmingham station of the British
Broadcasting Company (5 IT) on May 26th.

Street.

Anerley Wireless Society.

Several new members were enrolled on May 9th,
and at the same meeting it was decided that
during the new session special elementary lectures
and demonstrations should be given for the benefit
of beginners.

All interested and who live in the distriet should
communicate with the Hon. Sec.

Headquarters: 177-179, Maple Road, Penge.

Hon. Sec., F, Bailey, 25, Newlands Park, Penge.

Bexhill and District Radio Society.

An instructive explanation and demonstration
of the seven-valve polar set was given by Mr.
L. E. Owen, of the Radio Communication Company,
on Thursday, May 10th. Very clear reception
was obtained from 2 LO, but atmospherics were
annoyingly abundant. The lecturer afterwards
gave some useful advice to the members on the
building of the Society’s three-valve set.

Hon. Sec., A. J. Hill, 15a, Sea Road, Bexhill-
on-Sea.

Salisbury and District Radio Society.

An interesting and instructive lecture was given
by Capt. Hobbs, of the Tank Corps, Wareham,
on May 10th, his subject being ‘‘The Practical
Application of Theory.” Capt. Hobbs described
a new single valve circuit of his own design, and
also gave the constructional details of a heterodyne
wavemeter especially suitable for low wave-
lengths.

It has been arranged to meet only once a month
during the suinmer, and to spend field days with the
Club’s set.

There is plenty of room for new members, and
prospective members should communicate with the
Hon. Sec., H. F. Flutcher, 19, Fisherton Street,
Salisbury.

New Society for Doncaster.
At a meeting held in the Technical College,
St. George’s Gate, Doncaster, on May 10th, it was
decided to form a Society under the name of ** The
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Doncaster and District Radio Society.” The
officials appointed were as follows :—Chairman,
Capt. C. B. Platt, R.E. ; Hon. Treas., J. T. Storrow ;
Hon. Sec., H. Wilson; Assist. Hon. Sec., R. A.
Yates. A Committee of three was also elected.

We shall be glad to have the address of the Hon.
Secretary.

Liverpool Wireless Society.

“ Radio Reception > was the title of a very
<comprehensive and illuminating talk given on
May 10th by Messrs. Pyrah and Atkinson, of the
Igranic Electric Co., Ltd.

Mr. Pyrah outlined the development of wireless
to the present day. By means of lantern illus-
trations the members were shown the complicated
machinery employed by the Igranic Electrical

Company for the manufacture of their honeycomlr

duolateral and gimball mounted coils.

Mr. Atkinson dealt with the hest methods for
overcoming the screening of aerials, illustrating
his remarks with lantern slides.

The Society would like to record publiely their
indebtedness to the Igranic Electric Co., Ltd., and
the Western Klectric Co., Ltd., for a most instruc-
tive and enjoyable evening.

Meetings are held on the second and fourth
Thursdays in each month at the Liverpool Royal
Institution, Colguitt Street. Liverpool.

Hon. Sec., Geo. H. Miller, 138, Belmont Road,
Liverpool.

‘The Southampton and District Radio Society.

A very interesting discussion on wavemeters
took place on Thursday, May 10th, when Dr.
McDougall had on view a buzzer wavemeter of
his own construction, whicli he deseribed in detail.
Great interest also attached to the Hon. Secretary’s
oxhibit of a Townsend wavemeter and a novel
wavemeter of his own construction.

The Hon. Sec. is P. Sawyer, 55, Waterloo Road,
Southampton, who would be pleased to hear from
local enthusiasts desirous of joining the Society.

Bath Radio Club.

A radio auction and social evening was held at
the Red House on May 11th.

Before the auction an important resolution was
put to the meeting, and unanimously carried,
that the local press be authorised, upon experienced
authority, emphatically to contradict recent state-
raents that Bath is a ** blind spot.” The contrary
is evinced by the fact that members of the Cluh
regularly receive all the British and Continental
broadcasting—even America has been heard
and moreover, these results are, in many cases,
obtained upon the smallest and most inexpensive
sets.

Hon. Sec., Geo. J. Barron Curtis,
F.C.IS,, 6, Pierrepout Street, Bath.

"S.AA,

‘The North-West London Radio Society.

A Society has been formed at Willesden under
the above name, with headquarters at ‘ The
Willesden Junction Arms’’ Hotel, near Harlesden
Station (Bakerloo Railway).

At the first meeting, held on Wednesday, May
2nd, the following officers were elected :— President,
W. E. F. Corsham ; Chairman, S. Blake; Hon.
Secretary and Treasurer, L. A. Bray ; Committee,
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A. Turner and S. Cook. Subseriptions were fixed
at 10s. per vear. An interesting programme Iis
being arranged for the summer session, ineluding
visits to places of interest. Meetings will be held

every Wednesday night at 8 p.m., and the Hon.

Sec. will be pleased to receive applications for
memmbership.

Hon. Sec., L. A. Bray, 48, Manor Park Road,
Harlesden.

The Radio Association of South Norwood and
District.

At the Stanlev Halls, South Norwood, on
Thursday, May 17th, a lecture was given by Mr.
E. A. Saunders. entitled ““ A Few Considerations
of Kther, Electrons and Material Phenomena.”
The Chair was taken by Mr. 8. W. Butters (5 VU).
The lecturer advocated the study of the ether and
electron theories in addition to experimental work,
and explained the experiments of great scientists
concerning these theories.

It is hoped in the near future to be able to
arrange a visit to the Croyvdon Aerodrome Radio
Station. .

Hon. Sec.. €. H. P. Nutter, 243a, Selhurst Road,
South Norwood, 5.0,

A NEAT AMATEUR RECEIVER.

Our photo shows the five-valve receiver con-
structed by Mr. Arthur W. Botten, of * Red
Cottage,” Bourne Iind. By means of Dewar type
switches, any combination of valves can be obtained.
Comnpactness has heen aimed at throughout, and
the only visible wires are those to the ’phones or
loud speaker.
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Notes and News

~The first trials with direct wireless communica-
tion between Sweden and America will be made
at the end of this month.

* *

Balmoral Castle, it is understood, will be fitted
with wireless before the annual visit of the King
and Queen in August.

* * * *

With the idea of diminishing the use of narcotics
and sleeping potions, a radio set with 150 pairs of
'phones is being installed in a New York hospital.

* * * *

Evidence on the broadeasting of news’and its
effect on the Press was given by Lord Riddell
before the Postmaster-General’s Broadeast Com-
mittee on May 29th.

* * * *

Messrs. Reuters, Limited. are taking over new
premises to facilitate the handling of news by cable
and wireless.

* * * *

Mr. René Stone (5 FM), of 3p, Bushy Hill Road,

Camberwell, S.E.5, would be pleased to hear from

amateurs who have heard his station working.
* * * *

Birmingham Broadcasting Station.

Birmingham has changed the hour of its day
transmissions, which were formerly 11.30 to
12.30 am, to 3.30 to 4.30 pan. 1t is expected
that this alteration will be of great benefit to the
trading community and similar changes may be
made by other stations.

Our llustration shows « yroup of successful coni-

petitors in a recent wureless competition for schoolboys

organised by Messrs. Arding and Hobbs of Clapham

Junction. The prizes included appuratus presented

by the following firms —Messrs. Munts. Thames

Electric Wireless Co., H. W. Sullivan, Ltd., and the
Lithanode Accunndators Co.

Eastcote Fair.

A wireless programme is promised for the annual
fair, to be held on June 9th at ‘“The Sigers,”
Eastcote, Middlesex. The receiving arrangements
will be in the hands of the Marconi Company.

Eastcote Fair is run in aid of charity, and provides
an excellent opportunity of spending an enjoyable
afternoon in a good cause.

Radio Between Greenland and Denmark.

In a few months’ time regular wireless com-
munication will be established between Denmark
and Greenland, states a Copenhagen correspondent.
Four stations will be erected for the purpose, and
will be fitted with Poulsen Arves.

8 AE and 8 AE.

Apropos of the note in our issue of May 12th
regarding the French amateur call signs 8 AE
and 8 AL, we now learn that these signs represent
two distinet stations. 'The former is that of
Dr. Pierre Corret, 97, Rue Royale, Versailles
(Seine et Oise), and the latter is owned by La T'.S . F.
Moderne, Rue de Suresnes, & Rueil (Seine et Oise).
Wireless and the Blind.

Radio as a hobby appeals very strongly
to the blind, and evidence of this is to be found
in the " Wireless News and Notes ”’ which appear
in that attractive little magazine the ““St. Dun-
stan’s Review,”” published monthly at St. Dunstan’s
Hostel, Regents Park, N.W.1, price sixpence.

St. Pancras Radio Society.

A club has been formed under the above title
to assist enthusiasts in St. Pancras and neighbour-
hood in all spheres of wireless theory and practice.
Will all who desire to learn more of this society
please communicate with the Hon. Sec., R. M.
Atkins, 7, Eton Villas, Hampstead, N.W.3.

Errata.

Anent the portrait in our issue of May 19th,
of Miss Jessie Kenney, it should have been stated
that this lady qualified for the P.M.G.’s first class
certificate at the North Wales Wireless College,
Colwyn Bay.

The special H.F. Resistance with variable Inter-
valve Reaction, described in the advertisement of
Messrs. Radio Instruments, Ltd., in our last issue,
has a wavelength range of 200-4,000 metres, and
not 250400, as stated.

Books and Catalogues Received

Instructions as to the Survey of Master’s and
Crew Spaces. (Issued by the Board of Trade.
pp. 32. D’rice 6d. nett.)

** Sur La Théorie des Surfaces Portantes.’’ By
M. M. Roy. (Paris: Gauthier Villars et Cie.,
53, Quai des Grands-Augustins. pp. 132. Price
12 francs.)

The Lisenin Wireless Co. An illustrated cata-
logue entitled ¢ The Home of Wireless,” illus-
trating and describing the Premierphone Receiv-
ing Sets, for which the Company are the sole
concessionaires. Catalogues and agency terms
on request from the Company, at 59, Kdgware
Road, Marble Arch, London. W.C.2.

The Sterling Telephone and Electric Co.,
Ltd. (210-212, Tottenham Court Road, London,
W.1). ¢ The Miracle of Radio : An Introduction
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to Grand Opera.” An illustrated brochure
dealing with Sterling Radio Instruments and
accessories, and containing portraits of leading
artistes of the British National Opera Company,
Ltd.

Autoveyors, Limited (84, Victoria Street, l.ondon,
S.W.1). Temporary ‘ Wireless” Catalogue of
Complete Receiving Sets of various makes and
of all kinds of components and accessories.
Price 3d. post free.

Brown Brothers, Limited (Great Eastern Street,
London, E.C.2). Catalogue No. 197, giving
particulars of radio instruments, component
parts and accessories retailed by this well-known
establishment. Also Catalogue No. 197/2, 1923,
Nett Wholesale Price List.

A Woman’s Radio Club.

By Eva Coursey, B.Sc.

HE 28th May, 1923, was destined to see

another step taken in the development of
radio in this country, It was the occasion of a
dinner held to inaugurate the ‘ Radio Circle
at the Lyceum Club, Piccadilly. This, which is
one of the largest women’s clubs, having branches
in all the towns of importance throughout Europe,
has study circles devoted to topics of special
interest to its members, and the formation of a
Radio Circle, due to the energy and organising skill
of Miss Dicks, brings the educational side of the
club into the front rank of progress. The Circle
hopes to be alliliated to the Radio Society of
Great Britain, and is the first society composed
only of women to he devoted to this science.

The chair at the dinner was takem by Mrs.
Bigland, better known, perhaps, as Miss Florence
Paxbury, who is already a member of the Radio
Society of Great Britain. She spoke upon the
improvement which may be expected in the quality
of singing and speaking now that broadcasting has
come to stay, since the radio artist will no longer
be able to rely on the attraction of heauty, manner,
or clothes, but will stand or fall simply on the merits
of tlie performance.

Among the guests who favoured the company
with speeches were included such well-known
wireless personalities as Admiral of the Fleet
Sir Henry Jackson, Mr. Reith (general manager of
the British Broadcasting Company), Mr. Hope-
Jones (Chairman of the Radio Society), and
Mr. Burrows, the well-beloved ‘ Uncle Arthur”
of the children’s hour. The last speaker made the
encouraging announcement to amateur experi-
menters that 2 LO will in future close down for
half-an-hour (from 7.30 to 8 p.m.) each evening,
so that real experimental work can be carried on
at a more convenient hour than is now usually
possible, and that the other broaceasting stations
will also close down for a similar or longer period.

After the dinner Mrs. Bigland gave a few examples
of how not to speak by wireless, transmitting from
2 BZ Marble Arch, which station Mr. Buasil Davis,
also one of the guests, had lent for the oceasion.
The reception on the loud speaker was somewhat
marred by the very poor acoustic properties of the
room, but provided a novel and interesting finish
to an important event.
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TRANSMISSION TEST

TO BE CONDUCTED BY THE BRITISH
WIRELESS RELAY LEAGUE.

An official relay test has been arranged for Saturday, June 16th,
and the following members are requested to take part—

2TF, 5MP, 5AZ,2JF, 50W, 2VC, 2MZ, 5K0,5PS, 2DY, 5GJ and 2RH.
The route indicated on the accompanying sketch map is as follows :
Edinburgh, Newcastle-on-Tyne, Blackpool, Liverpool, Manchester,
Nottingham, Gloucester, Bristol, Farnborough, London, Stanford
le-Hope (Essex), and Broadstairs.

=

e ){"\.
o \\\

Programme :—2TF will call 5MP from 11.30 to 11.35 p.m.,
QRK imi QRK K K. 5MP replies and awaits acknowledgment
from 2TF and then proceeds to call 5AZ and follow the same pro-
cedure as above. Other stations will follow in turn until the com-
munication has been established throughout.

Wavelength, 440 metres throughout, maximum power 10 watts.

The utmost dispatch should be used in getting through and,
provided conditions are favourable and sets working efficiently,
the last station should be working by 1.30 a.m. Sunday.

All members are requested to listen-in and report on any of these
call letters heard, with full particulars as to strength, etc. Will all
other amateurs kindly note the times and wavelength, and as far
as possible avoid interference with this test.

All reports and logs should be sent addressed to The Traffic
Manager, with as little delay as possible.

A turther test will be outlined at an early date, and particulars
published.  All communications to be addressed to the British Wire-
less Relay League, care of this Journal 12 13, Henrietta Street, W.C.2
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Forthcoming Events

FRIDAY, JUNE S8th.

Radio Society of Highgate. At 7.45 p.m. At
the 1919 Club, South Grove, N.6. Lecture :
‘ Construction of Amplifiers,” by Mr. G. A. V.
Sowter, B.Se.

Leeds and District Wireless Society. Lecture :
“ Elementary Theory of Transmitting Apparatus,”’
by Mr. D. E. Pettigrew (Hon. Sec.).

Seaforth and District Radio Society. At 8 p.m.
At St. Thomas’ Parochial Hall, Seaforth Road,
Seaforth, Liverpool. Visitors’ night.

SATURDAY, JUNE 9th.
Stoke-on-Trent Wireless and Experimental
Society. Field day. Visit to Cheadle district.
Mount Pleasant Radio Society. At 2la, John
Street, Theobald’s Road, W.C.1. First Annual
Exhibition and Demonstration.

MONDAY, JUNE 11th.
Prestwich and District Radio Society. Ordinary
meeting.

TUESDAY, JUNE 12th.
Winchester Wireless Society. Demonstration
by Capt. Young (of Southampton).

WEDNESDAY, JUNE 13th.

Bath Radio Club. At 8 p.m. Lecture :
and Earths,” by Mr. L. E. R. Boxwell.

Clapham Park Wireless Society. At 7.30 p.m.
Lecture and demonstration: My Research
Work in Loud Speaker Design,” by Mr. J. Grey
(member.).

Sutton and District Wireless Society. At
8 p.m. At the Adult School, Benhill Avenue,
Sutton. Lecture: ‘ Valves for the Beginner
(illustrated), by Mr. 8. H. Naylor.

“ Aerials

THURSDAY, JUNE 14th.

Radio Association of South Norwood and
District. Lecture : ‘° Wireless : Second Trans-
mission.”” by Professor P. M. Baker, B.Sc.,
ANMINME, AM.LE.E.

Broadcasting.

Regular Programmes are Broadcast from the following

Locality. Call Wave- Times. Nature of Transmission.
Sign. length.
GREAT BRITAIN.
London .. 2LO 369
: Regular morniug and
}\xe;clf-(iiyjo evening programmes,
Manchester 2 ZY 385 a.m.* gg;:ggla{: tolfe v:'il::lﬂ\:
Birmingham 5 IT 420 {'5'3§uﬁ£;;1 press, are conducted
. from these stations
- {
Cardift - BWA 353 8'30;‘0'30 by the British Broad-
Newcastle .. 5 NO 400 p.m. J casting Company.
Glasgow .. 58C 415 \
* 51T 3.30-4.30 p.m.
FRANCE. i
Daily
Paris (Eiffel FL 2,600 '6.40 a.n.  Meteorological Forecast.
Tower). 11.15 p.m. P Report and
Forecast.
3.30 p.m. Financial Bulletin
(Paris Bourse).
6.20 p.m.  Meteorological Forecast
and Concert.
10.10 p.m.  Meteorological Report
and Forecast.
Sundays
Levallois- SFR 1,780 2-3 p.m. Concert.
Perret Weekdays
(Radiola) 5.5 p.m. Financial Bulletin.
5.15-6.15  Instrumental Music.
p.n.
8,45 p.m.  Miscellaneous News.
9.30-10.30 Concert.
p.m.
Eocole —_ 450 Tuesday and
Supérieure Thursday
des Postes 7.45-10.0 Concert.
et Télé- p.m.
graphes. Saturday
2.30-7.30 5
p.m.
Daily
Radio- — 460 11.0 am. News and Concert.
Riviera 5- 6 p.m. i %
(Nice). 9-10 p.mn. ) o
Lyons YN 3,100 Weekdays Gramophone records.
10.45 a.m.
-ILI5 am.

European Stations :—

Locality. Call Wave-  Times. Nature of Transmission
Sign. length.
HOLLAND.
Sunday
The Hague PCGG 1,050 3-5 p.m. Concert.
Monday and
Thursday
8.40-9.40
p.m.
Tuesday
The Hague PCUU 1,050 7.45-10 p.m. b
(Heussen
Laboratory). Sunday
9.40-10.40 -
a.m.
Friday
The Hague PCKK 1,050 8.40-9.40 Miscellaneous.
(Velthuyzen). p.m.
Saturday
Timuiden .. PCMM 1,050 8.40-9.40 Concert.
p.m.
Wednesday
Amsterdam PA5 1,050 8.10-9.10 Concert and News.
p.m.
BELGIUM. )
Working days
Brussels . BAV 1,100 12 noon . Meteorological Bulletin.
Daity
4.50 p.m. .. .
Sunday
6 p.m. .. Concert.
Tuesday and
Thursday
9 p.m. .. Concert.
GERMANY.
Daily
Berlin .. LP .. 2,800 7-8am. .. Financial and other
{Koenigs- 12-1.30 p.m. - - news.
wusterhausen) 5-6.30 p.m. N -
CZECHO-
SLOVAKIA
Prague . PRG.. 1,800 8 a.m. 1znoon Meteorological Bulletin
and 4 p.m. and News.
4,500 10a.m.,3 p.m. Concert
and 10 p.m.
SWITZERLAND
Daily
Geneva .. HB1 ‘1,200 6-7p.m. .. Concert (“ Utilitas ”);
Lausanne HB2 — 6-7pm. .. 0
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The Elementary Principles of the Valve*

By E. REDPATH.

Y object is to explain as simply as

possible the elementary principles of

the valve. For the purpose of this
little talk I intend to make a very free and
easy translation of the words *‘elementary
principles,” hecause I helieve that what you wish
to know to-night is what the valve is, how it
works, and why it works. 1 do not intend to deal
with the evolution of the valve, but to come at
onee to the modern three-electrode valve in almost
universal use in wireless receiving sets.

In Fig. 1 is shown a loop (F), the extremities of
which are shown connected to the positive and
negative terminals of a four-volt battery shown
conventionally at B;. If the wire of which the
loop F is made has an appreciable resistance, the
passage of the current from the battery will raise
the temperature and the wire may become red hot
or even incandescent.

In order to control the current flow through the
loop, and consequently the heat of the loop, an
additional and variable resistance, or rheostat, is
introduced between one side of the battery and the
loop of wire. When the temperature of the wire
is raised sufficiently, minute negative charges of
electricity, called electrons, commence to be emitted
from the wire. The electrons, normally in a kind
of regular planetary movement within the atomns
of the wire, are violently agitated by the increased
temperature, and are emitted from the surface of

the wire.
ey 1
LR
l 4

! ]
+ B - + B =
Fig. 1. Fig. 2.

In order to obtain a plentiful supply of electrons
the wire loop must usually be raised to incan
descence, but if this was done in aér, the wire forming
the loop would very rapidly disintegrate. In order
to be able to maintain the wire at a high tempera-
ture without fear of disintegration, the loop F
must be sealed into a closed glass vessel from
which all (or very nearly all) the air has been
withdrawn. Here, then, we have the first stage
in the construction of our valve. A closed glass
vessel, exhausted of air and having a filament or
loop of platinum, tantalum or tungsten, sealed into
the glass, with external connections to which may

*A lecture for Associates arranged by the Radio
Society of Great Britain on April 18th, 1923.

be attached a battery in order to pass an electric
current through the filament and so raise its
temperature, and a variable resistance so that the
flow of current and consequently the temperature
of the filament can be controlled.

Under these conditions electrons emitted from
the filament simply drop back into 1t again, although
there will be a certain tendency for electrons
emitted tfrom the negative side of the filament
(for it should be noted that the extremities of the
filament will not be at the same potential), to be
attracted to the most positive body neac at hand,
namely, the positive side of the filament. I should
mention here that electrons being negative charges,
behave in accordance with the well-known law of
electrostatics, namely, they are attracted to
positively charged bodies and repelled by those
negatively charged. In other words, like charges
repel and unlike charges attract.

The next step in the development of our valve
is the introduction of a metal plate, which I have
lettered '° A,” and which, in most modern valves,
i8 in the form of an open-ended cylinder surrounding
the heated wire or filament.

This plate has a leading out wire sealed in the
glass, by means of which connections may be made
to an external circuit.

For the moment 1 will show another battery, B,,
connected so that the negative side of the battery
goes to the plate A, and the positive to one side of
the heated filament (Fig. 2).

You will see that we now have the plate A
negative to the heated filament. Consequently the
tendency will be for the plate to repel the negative
electron. The plate itself, however, not being
heated, does not emit electrons, and under these
conditions there will be no flow of electricity
through the valve.

Upon reversing the connections of the second
battery, however, the plate becomes positively
charged, and now attracts the negative electrons
emitted by the filament. A heavy flow of electrons
takes place between the filament and the plate,
the rate of flow depending upon the voltage or
electrical pressure supplied to the plate A and the
temperature of the filament F.

You should note here that the flow through the
valve consists of negative charges, and, contrary
to our pre-conceived 1deas, the flow is from negative
to positive. Any little difficulty in appreciating
this change may usually be readily overcome by
remembering that an electron flow from right to
left is, in etfeet, precisely the same thing as an
electric current low from left to right.

We saw that if the battery B, was connected the
other way round, no electron flow occurred. This
property of conducting electricity in one direction
only is known as unidirectional conductivity, and
from it the valve no doubt derives its name. The
technical name given to the metal plate is the
“ anode,” meaning current entering, whilst the
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heated filament is termed the ‘‘kathode,” or
current leaving, the complete device being known
as a two-electrode valve.

Owing to its undirectional econductivity, an
alternating or oscillating potential applied between
the anode and kathode causes an electron flow at
those periods when the anode is made positive to
the kathode. When the anode is made negative
to the kathode no flow takes place. Consequently
the applied alternating K.M.F. becomes changed
into a unidirectional pulse, or, in other words, the
alternating or oscillatory currents are rectified.

;

T

Fig. 3.

Fig. 4.

Under these circumstances the valve functions
in & manner very similar to that of a non-return
valve in a water-pipe system. Impulses applied
in one direction are allowed to pass, whilst all
those applied in the reverse direction are stopped.

The valve in general use to-day is called a three-
electrode valve. In addition to the usual filament
or kathode and plate or anode, it has a third
electrode in the form of an open spiral of wire
surrounding the filament, and placed between the
filament and the anode. This third electrode is
called the grid (G), and is represented in Fig. 3 as
a dotted line.

The introduction of the grid between the filament
and the anode greatly affects the flow of electrons
through the valve. If a battery, B,, is connected
between the grid and the filament in such a way
as to make the grid negufive to the filament (Fig. 4),
it will tend to drive the emitted electrons back
into the filament.

Reversing the connections of the battery so that
the grid is now positive to the filament, the grid
no longer repels the electrons, but permits them to
flow readily through the grid spacing towards the
anode.

The particular negative voltage which has to be
applied to the grid in order entirely to prevent the
flow of electrons depends upon the closeness of the
spiral of wire forming the grid and upon the
voltage applied to the anode. When the adjust-
ments are such that no electrons are passing from
the filament to the anode-—the valve is said to be
at extinction point, that is to say, the electron flow
is extinguished. The maximum electron flow
through any given valve is determined by the rate
at which the heated filament can emit electrons,
and when this maximum flow is attained the valve
is said to be saturated.

Between the two extremes of extinction and
saturation the increase in the rate of electron flow
is by no means uniform, and, in the practical
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example of a modern three-electrode valve, the
rate of flow is controlled by the potential of the
grid.

Very important points, perhaps the most
important, concerning the action of the valve are,
firstly, that the potential of the grid with respect to
the filament controls the flow of electrons through
the valve, and secondly, that when a valve is in
correct adjustment, a small change of grid potential
produces a large change of anode current.

The practical function of valves in connection
with wireless receiving apparatus is as amplifiers,
high frequency or low frequency, and detectors or
rectifiers. .

Whatever type of detector is employed in a
receiving set, a certain minimum amount of
electrical energy must be available before such
detector can work properly. Thus, for the recep-
tion of long distance telegraphy  or telephony
signals the incoming oscillatory current must be
amplified by means of a valve before being passed
along to the detector.

In the diagram (Fig. 5) is shown a typical arrange.
ment in which the valve acts as a high-frequency
amplifier, followed by a crystal detector. This
particular diagram shows a tuned anode circuit,
but, of course, T am not concerned just now with
the circuit arrangement so much as with the action
of the valve itself. In this particular case we have
oscillatory current in the aerial circuit (which,
of course, is in resonance with the distant trans-
mitting station), applied to the grid and filament

1

Kl

|
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| )

Fig. 5.

of the valve. The oscillatory current, it should
be remembered, is at radio-frequency ; that is to
say, for a 300-metre wave the frequency is 1,000,000
per second. Now, remnembering the two important
rules which I mention, namely (1) The potential of
the grid controls the flow of electrons through
the valve, and (2) when the valve is correctly
adjusted a small change of grid potential causes
a large change in anode current, it will be seen that
oscillatory current of the same frequency, but of
greater amplitude, will be set up in the anode
circuit which, in this case, is tuned to that
frequency. Across the condenser in the tuned
anode circuit, therefore, will be set up comparatively
high potentials, and these, of course, are available
for operating the crystal detector and telephone
receivers. As the action in the valve is entirely
electrical, that is to say, there are no mechanical
moving parts possessing inertia, the valve is able
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to respond accurately to frequency variations as
high as 10,000,000 or more per second.

Next consider the case where signals are received
upon a valve or crystal detector, but it is desired
to amplify them in order, for instance, to operate
a loud speaking telephone.

In this case we are not dealing with oscillatory
currents, but with unidirectional impulses after
having passed the crystal detector. These uni-
directional impulses are applied to the grid and
filarment of the amplifying valve, and, by a cumu-
lative action, vary in potential with respect to the
filament, thus giving rise to amplified impulses of
current in the anode circuit, in which circuit are
now placed the telephone receivers.

Fig. 6.

B I now come to the last of the three functions of
the valve which I mentioned earlier, namely
rectification. In Fig. 6 is shown a typical detector
valve arrangement to assist in the explanation.

I give a simple single circuit receiver with valve
detector, and the usual high resistance teleplione
receivers included in the anode circuit. Here the
differences of potentials existing hetween the ends
of the aerial tuning inductance are applied to theo
grid and filament, the connection to the former
being made through a small condenser (C) known
as the grid condenser, which in turn is shunted by
a high resistance I, or leak, having a value of
about 2 megohms (2,000,000 ohms). Note par-
ticularly that in this instance the lower end of the
aerial tuning inductance is connected to the positive
side of the filament. Under these conditions the
grid will have a slightly positive potential to the
filament, and quite an appreciable steady anode
current will be flowing. The grid condenser
affords an easy path for oscillatory currents, but
any direct current flow from the grid must take
place via the two-megohm grid leak. During the
arrival of signals, the opposite ends of the aerial
tuning inductance are made alternately positive
and negative. The grid, therefore, will become
alternately positive and negative to the filament.
Each time the grid is made positive, it intercepts
and collects electrons on their way from the
filament to the anode. Each negative half wave
produces no effect upon the grid other than to
make it momentarily more negative. As the
negative charge accumulating upon the grid
cannot readily escape owing to the high resistance
leak, it follows that the totul effect of un incoming
signal (for instance a group of waves from a spark
transmitting station) is to cause one steady reduction
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of anode-telephone current. In the modern hard
valve (by hard is meant a valve having a very good
vacuum), there is no sharply defined critical point,
as in the case of a crystal detector for instance, and
it is necessary to employ the grid condenser and

S

.
1 =5 | _
—_JT_— -~ T

Fag. 7.

leak method of rectification. It is to be noted,
however, that when this method is employed,
actual signals in the telephone receivers are due to
a reduction of anode eurrent.

Upon the cessation of incoming signals (say in
the interval between wave trains), the negative
charge upon the grid leaks away, and the grid
resumes its normal average potential in readiness
for the arrival of the next signal.

My remarks would be scarcely complete if I did
not refer to the well-known ecircuit arrangement in

_which the receiving detector valve may be made

to act as a feeble generator of continuous oscilla-
tions (with disastrous effects upon the tempers of
the owners of adjacent receiving stations if employed
during broadeast hours).

Tn the arrangement shown in Fig. 7 the second
coil, which is lettered ‘“R,” and known as the
reaction coil, is included in the anode circuit of the
valve, and inductively coupled to the A.T.I. in such
a direction that energy from the anode circuit is
passed back again into the grid circuit, where it
undergoes further amplification.

When the direction of the winding of the
respective coils is correct and the coupling is
sufficiently tight, the natural loss of energy whieh
oceurs in the aerial circuit is more than ecompensated
for by the additional energy from the anode circuit,
and the aerial circuit is maintained in a state of
continuous oscillation.

Referring to the circuit diagram (Fig. 7), that
of a self-oscillating receiver, I need scarcely
mention that such an arrangement is not permitted
upon the broadeast wavelength during broadcasting
hours.

Radio Society of Great Britain.

The next of the series of elementary lectures
especially arranged for Associates will be given at
6.30 p.m., on Friday, June 15th, at the Institution
of Electrical Engineers, Savoy Place, Victoria
Embankiment, W.C.2. Mr. J. H. Reeves, M\.B.E,,
will lecture on ¢ Early Mistakes due to lack of
appreciation of Capacity Effects.”
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(QUESTIONS AND ANSWERS

*“ BEGINNER *’ (Walthamstow) refers to the
tssue of May 12th and asks (1) With reference to
Fig. 4, page 166, would the arrangement be suitable
for the reception of broadcast transmissions. If not,
would the arrangement given in Fig. 5 be suitable.
(2) Muy a vario-coupler he used in a receiver of this
description. (3) What would be suitable dimen
sions for the vario-coupler mentioned in question (2).
(4) What would be suitable dimensions for the low
Jjrequency transformer.

(1) We do not recoinmend the arrangenent given
1 Fig. 4 for the reception of broadcast transiissions,
but we have no hesitation in recominending the
arrangement of Kig. 5. (2) and (3) A vario-
coupler may certainly be used. The coil L may
be one winding and coil L, the second winding.
Full particulars of these coils are given below the
diagram referred to. (4) \ low frequency trans
former inay have a primary winding of 7,000 turns
of No. 42 single silk eovered wire, and a secondary
winding of 21,000 turns of No. 44. T'he core

should be built up to a diameter of }’ with soft
The bobhin may he 3’ long.

iron wires.

recetved on a loud speaker he s not able to receive the
transmissions from The Hague. (4) What are the
hoops of a cage-aerial made of, and are the wires at
the end of the aerial soldered together.

(1) The circuit is correct. although when you are
using only the aerial cireuit, without a closed circuit,
You will not be able to make fine tuning adjustments
or eliminate undesired signals. (2) We suggest
vou use a closed cireuit, which mav consist of a

plug-in coil and a 0-0005 variable condenser. ‘T'he
plug-in coil will couple with the aerial coil. With

fine tuning and loose coupling, you may be successful
in tuning out the transmissions of 2 LO. (3) 1t is
difficult to say exactly why you do not hear the
transmissions from The Hague, when you are able
to operate a loud speaker from the Freunch trans-
raissions, but it inay be that you are poorly situated
with regard to The Hague, and tuning being véry
sharp, you may not successiully tune to their
wavelength. (4) The free ends of the wires on
the cage may be soldered together. The hoops are
generally wooden hoops, although sometimes metal
hoops are used.

T B P ‘51
.
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‘*H.P.N.”" (London, W.14).
Switches arc provided fo control the number of valves in circuit.

Fig. 1.
and two L.F. stages.

‘**H.P.N.”” (London, W.14) usks (1) For a
d'agram similar to that given in reply to ** G.S.E.”’
(tretford) in our issue of April V4th, 1923, but
rrovided with switches for cutting out valves Nos. 1,
2 4, and 5.

The diagram is given in Fig. 1.

‘“R.S.B.”" (E.2) submits a sketch of his receiver,
awd asks (1) For criticiem of the circuit. (2) Why,
wien receiving the Radiola transmissions, he is still
acle to hear the transmissions of 2L0O. (3) Why

is 1t that although French transmissions may be

Diagram of a five valve receiver with two H.F., detector

‘* STATION »’ (Co. Down) refers to diagram
No. 51 in'* The Amateur's Book of Wireless Circuits,”
by F. H. Haynes, and asks (1) For description of
the operation of a receiver wired according to this
diagram. (2) What is the value of the variable
condenser connected across the centre tuning coil.

(1) and (2) The circuit has an aerial coil, with
which may be connected in series or parallel the
aerial tuning condenser by means of the switch.
The closed circuit consists of the centre coil and
the variable condenser, which has a capacity of
0-00056 mfds. A switch is connected so that the
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aerial or the closed circuit may be connected with
the grid and filament of the first valve. In the
anode cireuit of the first valve is a coil and a tuning
condenser. This forms a tuned anode circuit.
The second valve has in its anode circuit a trans:
former and a switch. The purpose of the switch
i8 to conneet the reaction coil so that it may be
coupled with either the tuned coil or with the
secondary coil. With the switch in position A,
the reaction coil should be plugged into position A.
With the switch over to position B, the
reaction coil should be connected at position B,
when reaction effects will be obtained in the closed
and aerial circuits. The remainder of the receiver
consists of an ordinary note magnifier. A poten-
tiometer is connected to control the grid potential
of the first and second valves. In the grid circuit
of the last two valves, grid cells are connected for
the purpose of giving the grids a suitable negative
potential to work with the higher anode voltage,
which is provided by the tapping from the top of
the high tension battery.

‘“R.G.M.’’ (Lancashire) refers to the diagrum
submitted und asks (1) With a recetver wired according
to the diagram, will it be possible to receirve (he trans-
missions  from the stations mentioned. (2) Will
stgnals be strong enough to operate a loud spealer.

(3) What will be the correct setting for the tnductance.

coils and variable condensers for the stations men-
tioned. (4) Wihich would provide the strongest
signals—two stayes of high frequency amplification,
with a detector, or one stage of high frequency, detector,
and a note magnifier.

(1) We have examined the diagram submitted
and the connections are not correct. The connec-
tions of a receiver with two stages of high frequency
amplification and a note magnitier may be obtained
from several recent issues of this journal. Also
see Kig. 56, ““The Amateur’s Book of Wireless
Circuits,” by F. H. Haynes. For a diagram of a
three-valve receiver with one H.F., detector, and
one L.F. valves, we would refer you to diagram
No. 45 in the circuit book referred to. (2) With
a receiver correctly wired according to the first
diagram, you should receive the transmissions of
the stations referred to, altliough the signals will
probably not be of sufficient strength to satis-
factorily operate a loud speaker. (3) We cannot
give you the exact settings of the variable con-
densers, but with the aerial tuning condenser in
series, the aerial coil should be a No. 75, the closed
circuit coil a No. 50, and the anode coil a No. 75.
You will then, by varying the tuning condensers,
be able to tune in the broadecast transmissions.
(4) For the station in Kent we suggest you use a
receiver with one H.F., detector, and one L.F.
valves.

‘' J.W.”’ (Somerset) asks for a diagram of a
high frequency panel to be connected with his recewver,

The diagram in Fig. 2 shows the method of
connecting one stage of high frequency amplification
to your receiver, which has one H.F., detector, and
one L.F. valves.

‘¢ R.A.W.”’ (Bradford) submits a diagram of an
unusual circuit and asks whether we have any com-
ments 1o make.

The low frequency portion of the. receiver is
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quite standard, but the novelty consists in con-
necting the frame aerial together with a small coil
between the earth and the plate of the first valve.
In the grid cireuit is the grid condenser and leak
and a tuned circuit. We cannot say definitely
whether a receiver of this description will give you
satisfactory results, because the connections are
rather unusual, and although we see no reason at
all why it should not give satisfactory results, it is
difficult to see whether any advantage is gained
through making use of the unusual connections.

‘“F.B.”’ (Burnley) submits a diagram of an
Arinsirong super-regenerative recetver, and asks
(1) Whether the connections are correct. (2) Suatable
condenser wvulues. (3) Could The Hague concerts
be received on a receiver of this description. Should
a special low frequency transformer be used.

(1), (2) and (3) We do not care for the diagram
of the receiver which you have submitted. We
would refer you to diagram No. 70 in “ The
Amateur’s Book of Wireless Circuits.” In the
diagram referred to you will find full particulars of
capacities and inductances. (4) Any low frequency

transformer of reliable make will be found
satisfactory.
+ HY
00003 uF
00003 #F G
G 3 Mo r
T0
TUNER =4
LT
£ -
Fig. 2. **J.W.’’ (Somerset). Method of connect-

ing one stage of H.F. amplification with a recetver.

** MEGOHM ’’ (Leeds) submits circuit diagram
of his receiver and asks (1) For criticism. (2) If
he should be able to receive all British broadcast
transmissions on a loud speaker with this circuil,
which consists of one H.F. detector and two L.F.
valves.

(1) Your circuit is correct. We suggest, however,
that you use a 0-001 mfd. fixed condenser across
the primary winding of the first low frequency
transformer, and the same value fixed condenser
across the telephones. (2) For the reception of
all British broadcast transmissions on a loud
speaker, you would probably find it necessary to
use an additional H.F. amplifying valve.

““F.H.W.” (Folkestone) 1is having trouble
with the H.F. transformer of a H.F. amplifying
panel, and asks if there is any simple way of testing
a H.F. transformer.

Your diagram of the H.F. transformer wiring
is correct, but you must take care that the two
windings are connected up in the right sense in
the circuits, ¢.e., with due regard to the input and
output ends of each. The continuity of the windingx
may be tested with the aid of a battery and a pair
of telephones or a galvanometer. The wavelength
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range of the transformer may be tested by con-
necting the transformer in ecircuit, and inducing
energy into the transformer from a wavemeter.
With the receivers connected in the detector valve
circuit, the signal will be loudest when the wave-
meter is in tune with the H.F. transformer.
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A diagram of a circuit which we recommend is
given in Fig. 4. Four valves are used, two H.F.
with tuned anode coupling detector, and one L.F.
The tuning coils may be plug-in honeycomb type:
The reaction coil may be coupled with the anode
coil of the first valve.

Y

0001 4F

0001 oF

e}
-
N |
o Q

/'i\ 00002 uF

SERIES

Frg. 3. ‘* AERIAL "’ (Rugby). Diagram of a three-valve receiver suituble Jor the reception of
There are two H.F. transformer coupled valves and a rectifier. The

broadeast transmissions.

reaction coil is coupled with the first H.F. transformner.

‘* AERIAL ** (Rugby) submits diagram and
description of his set; one H.F. walve with crystal
rectification, and asks whether with modifications
he will be able to receive all the British broadcasting
stations clearly.

We suggest that to receive all the British broad-
casting stations clearly, you adopt a circuit em-
ploying a type of loose-coupled tuner, and use three

‘* ANXIOUS *’ (Glasgow) encloses diagram of
crystal set, and asks (1) If the circuit is suitable for
the reception of broadcast transmissions at a distance
of three miles. (2) and (3) Whether a plug-in type
coil and a 0-001 mfd. tuning condenser may be used.
(4) Whether a pin may be used to make contuct
with a galena crystal and if the crystal detector can
be wired either way round the circuit.

o [
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**B.G.A.”’ (Guernsey).
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Diagram of a four-valve broadcast receiver with two H. F. (tuned

anode), rectifier and one stage of note magnification.

valves, two H.F. and detector.
is given in Fig. 3.

A suitable circuit

‘“B.G.A.”’ (Guernsey) asks for particulars
and diagram of a selective valve receiving set which
will give him good results in Guernsey.

(1) The circuit submitted is quite correct and
suitable for the reception of British broadcast
transmissions, but the condenser should be con-
nected in series with the coil. (2) and (3) A plug-
in type of coil is quite suitable. We suggest a
No. 75. (4) We think vou would find the usual

x2
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“atawhisker 7 a more salisfuvlory eontact for
uae with galena. It is immaterial in which sense
the erysinl detector is wired up in the circuit,
ulthough you should try reversing the connections.
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mienlioned in question (1) will satiafactorily work a
loud speaker when receiving Britizh broadcast trans
missions and some of the nearer Continental

stations.

—— Ly
g il

..1]|

Fig, 5. **H.H.” (Leyton, E.10).

A five-valve receiver suitable for the reception of broadcast

transmissions with two H.F. (transformer coupled), rectifier, and two stages of note magnification.

““C.A."" (Thornton Heath) submits diagram
and particulars of five-valve set, and asks (1) For
criticism.  (2) If the volume of sound when using a
single detector valve should be greater than when
wsing @ crystal as detector. (3) If he should be able
to operate a loud speaker from the transmissions of
2 LO using detector and two L. F. valves.

(1) Your circuit diagram is.correct except for
the series-parallel wiring of the aerial tuning
condenser. The correct wiring is given in almost
every issue of this journal. (2) The volume of
sound when using a single detector valve should
be somewhat greater than that obtained from a
crystal detector. (3) You should be able to operate
a loud speaker satisfactorily from 2 LO with detec-
tor and two L.F. valves.

““H.H.’' (Leyton, E.10) asks (1) For a diagram
of a five-valve receiver wusing two H.F., detector,
and two L.F. valves, with loose coupled tuner, to
receive British broadcast transmissions, Paris and
the Hague, and to cover a range of wavelengths from
120 to 3,000 metres. (2) Details of H.F. trans-
formers to cover the following wavelengths from 200
to 2,600 metres. (3) Means of calculating wave-
lengths of signal received. (4) If the fwe-valve
receiver mentioned in question (1) will satisfactorily
operate a loud speaker.

(1) The diagram is given in Fig. 5. The aerial
tuning coil may be a winding of No. 22 D.C.C.
copper wire on & former 4" in diameter X 7’ long
with 14 tappings. The secondary coil may be
a winding of No. 26 D.C.C. on a former 3} x7”
with 14 tappings. (2) The best values of the wind-
ings for these transformers will be found experi-
mentally. Use No. 30 8.8.C. wire wound on
bobbins 23" diameter with groove " deep. x}”
wide with a primary and secondary winding of

120 turns. This transformer will be suitable for
300-480 metres. Also see page 818, September
23rd issue. (3) If you can determine with some

degree of accuracy the values of the inductance
and capacity in the closed or secondary circuit
of your receiver, you will be able to calculate the
wavelength on which you are receiving by means
of the formula A\ = 18854 LC when A\ wavelength
in metres, L =induectance in microhenries, ' — capac-
ity in microfarads. (4) The five-valve receiver

A good deal depends upon the skill of the person
using the receiver. 1t is possible to spoil a good
transmission through poorly adjusted receiving
apparatus. The tendency nowadays, it would
appear, is to connect the receiver up anyhow,
without due regard to the layout of the apparatus
and the wiring. Kurther, it will be found
economical in the end to purchase components
manufactured by a firm with a good reputation
for the excellence of their designs, rather than to
purchase inferior apparatus at a more attractive
price. A lot of irritation is then avoided.

N OTE This section of the magazine is placed

sat the disposal of all readers who wish
10 recetve advice and information on matters pertaining
to both the technical and non-technical sides of wireless
work. Readers should comply with the following
rules :—(1) Each question should be numbered and
written on a separate sheet on one side of the paper,
and addressed ° Questions and Answers,”’ Editor,
The Wireless World and Radio Review, 12/13,
Henrietta Street, London, W.C.2. Queries should be
clear and concise. (2) Before sending in their
questions readers are advised to search recent numbers
to see whether the same queries have not been deall
with before. (3) Each communication sent in to be
accompanied by the *‘Questions and Answers”
coupon to be found in the advertisement columns of
the 1ssue current at the time of forwarding the questions.
(4) The name and address of the querist, which is for
reference and not for publication, to appear at the top
of every sheet or sheets, and unless typewritten, this
should be in block capitals. Queries unll be answered
under the initials and town of the correspondent, or,
if so desired, under a * nom de plume.” (5} In view
of the fact that a large proportion of the circuits and
apparatus described in these answers are covered by
patents, readers are advised, before making use of
them, to satisfy themselves that they would not be
infringing patents. (6) Where a reply through
the post is required every question sent in
must be accompanied by a postal order for the
amount of 1s., or 3s. 6d. for a maximum of
four questions. (7) Four questions s the maxi-
mum which may be sent in at one time.
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Dual Amplification Circuits.

From time to time in the history of amateur
wireless there comes along some new circuit
or some new application which finds special
favour, and is introduced into the design of
the amateur experimental station. These
new introductions succeed one another as
definite phases of development. For instance,
at one time special attention was paid to
tuned anode coupling for high frequency
circuits, which was brought prominently to
the notice of amateurs in this country through
a paper read before The Radio Society of
Great Britain by C. F. Phillips in February,
1922.

Then again, Mr. Campbell Swinton’s paper
on “ A Universal Amplifier Suitable for all

JUNE 16th, 1923.

WEEKLY

Wavelengths,” which was described in The
Wireless World of June 2sth, 1921, attracted
special attention to transformer coupled high
frequency amplifiers. In December, 1921,
and again in May, 1922, articles appeared
by P. G. A. H. Voigt on “ Dual Amplifi-
cation Circuits,” which also attracted con-
siderable notice at the time.

More latterly we have had what may be
described as a ““ boom ” in super-regenerative
circuits, which practically every experimenter
has tried out in some form or another, not
forgetting the Flewelling Circuit, recently
described.

At the present moment interest is centred
around dual amplification circuits, which have
been made especially practical by a rearrange-
ment of the circuit, the principle of which
has been described, together with the details
of the circuits, in recent issues of this journal.
In America this new arrangement of dual
amplification circuits is known as the
“ Grime’s ” circuit, after the engineer to
whom its introduction is attributed. Great
possibilities lie in the direction of the develop-
ment of dual amplification circuits, and it is
a subject to which nearly every experimenter
is now devoting special attention.

It is of interest to note, also, that dual
amplification is at present made use of in
more than one standard Broadcast receiver
now marketed.

There must be a vast amount of information
available on this subject from individual
experimental work, and we should very much
appreciate the co-operation of readers in
supplying their results for publication for the
benefit of others.

The Wireless World endeavours to assist
the experimenter in every way possible, but
this can only be achieved with complete
success if the experimenter in his turn will
give his results to the journal for publica-
tion.
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AN INTERESTING SEVEN-VALVE RECEIVER

The high-class workmanship and excellent finish of this receiving installation should serve as an
incentive to the experimenter to put his very best work into the instrdments he may construct.
Care tgxken in instrument-making produces reliable and valuable apparatus, whilst hurried work
may give an instrument which functions, but when abandoned for another circuit arrangement can

only be scrapped.

The circuit principle and constructional details are of special interest.

By Murray D. ScoTT.

S the design and construction of this
Areceiver has afforded the writer con-

siderable spare time amusement, and
has been of decided educational value, it is
thought that a brief description may be of
interest to readers of The Wireless World and
Radio Review.

characteristic to be worked, giving clear
reception of ““ upper tones.”

The complete receiving set (Figs. 1 and 2),
comprises five units as under :—

(1) Tuner; (2) Amplifier and Detector ;
(3) Power Amplifier with self-contained grid,
voltage control for valves six and seven;

T

Fig. 1.
and two L.F. amplifiers.

The aim in design has been to secure
(a) Selectivity ; (b) Long range reception ;
(c) Reception from any two stations trans-
mitting on a wavelength within 8o metres
of each other by the movement of a single
switch ; (d) Distortionless reception.

The conditions governing these objectives
preclude the attainment of all simultaneously,
but the instrument has been designed so that
the operator has at his disposal, means of
obtaining each with a large measure of success,
i.e., for (a) and () the tuning arrangements
allow of a high degree of resonance, with
consequent low resistance.

For (d) the anode, grid and filament control
to each valve enables the flat part of the

The tuning unit is on the left, while the centre instrument comprises two H.F. amplifiers, detector,
On the right is the power amplifier followed bu the lowd speaker.

(4) Self-contained high tension batteries with
stud switches, giving separate anode control
for the first three and last four valves, and
negative grid potential for valves four and five ;
(5) Low tension battery.

The units are connected together by copper
link strips, and all internal connections, with
the exception of those in the H.T. battery
unit, are made with No. 18 gauge bare copper,
and are arranged to reduce unwanted capacity
effects. The headphones and loud speaker
are connected by jacks and plugs.

The receiver, as at present constructed,
presents a neat and finished appearance, but
each component has undergone a careful test
and comparison in various circuits, arranged
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Fig. 2.

on a rough deal test board before assembly.
The present components, before final assem-
bly, and without the inclusion of the power
amplifying unit and loud speaker, at one time
occupied a board measuring 6 fr. X 4 ft.

The writer’s workshop facilities being limited,
the method of construction has been to
use standard components wherever possible,
and to make such modifications to these as
experience has shown to be necessary.

The purchase of a “ Magnavox” loud
speaker by the time the fifth valve stage was
reached necessitated a complete revision in
the circuits employed, and stimulated the
design and construction of the low frequency
transformers, which will be described later.
The purchase of this loud speaker and a
milliammeter proved of the greatest edu-
cational value in the detection and elimination
of distortion, and it is the writer’s experience
that in the majority of cases criticism levelled
at a loud speaker should be more rightly
addressed to the receiving instrument itself.
Provided that the transmitted signals are
correctly modulated, and the received signals
correctly rectified, the average loud speaker,
when not overloaded, will give results approxi-
mating to those obtainable with the best
headphones.

Tuner Unit.

This unit, which follows generally accepted
practice, is mounted in a case 13in. X I0% in.
X §1in.,, and comprises a three-coil holder
for the aerial and closed circuit inductances.
These inductances are tuned by condensers
of 0.001 mfds. with extended handles, whilst
fine tuning is obtained by vernier condensers
of 0.0001 mfds. connected in parallel.

A two-way switch mounted in the centre
of the tuner enables the aerial circuit condenser
to be placed in series or in parallel with the
aerial circuit inductance, and provision is
made for regeneration when required in the
anode circuit of the detector valve.

The tuner, detector and amplifying unats.

An unusual feature 1s the fact that both
the aerial and closed circuits may be visually
tuned. This is done by means of a small milli-
ammeter mounted in the high tension unit.
The accumulating negative potential on the
grid of any valve is clearly recorded by the
reduction in anode current shown on the
milliammeter. In addition, the maximum
degree of resonance in all the tuned circuits
can be “ seen ” without listening for signals,
As, moreover, the inductance coil holder is
not graduated to any scale, the value of the
condenser readings will vary with the vario-
meter effect for each position of coupling, so
that provided the correct value of the induc-
tance is known for various wavelengths it is
unnecessary to log condenser settings to obtain
quick tuning.

The author finds that much sharper tuning
can be obtained in this way than by relying on
the ear. Further, tuning can be effected
immediately the carrier wave is located, and
before signals are actually transmitted.

Amplifier and Detector Unit.

This unit is mounted in a case similar to
the tuner, size 251in. X I10{in. X 5iin., and
comprises two V.24 valves for high fre-
quency amplification, a “ B ” valve for recti-
fication, and two L.S.1 valves for audio
frequency amplification.

Switches are connected to give any combina-
tion from the detector valve upwards.

The coupling between the high frequency
valves and the detector may be by the trans-
former or tuned anode method, the connec
tions being taken into ordinary four-socket
valve holders.

In order to comply with objective (¢) the
primary of the high frequency transformers
or the anode inductances are tuned by
0.0002 mfds. condensers, arranged in duplicate.
In this way two condensers for each winding
are available. A switch throws either pair into
operation, and when it 1s desired to receive
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from two transmitting stations, the more
distant of the two stations is accurately tuned
with the A.C.I. and C.CI. The primaries
of the high frequency transformers are then
brought into resonance by means of one pair
of condensers. To receive from the nearer
station, the other pair of condensers is then
used to tune the primaries of the high frequency
transformers into resonance with the new
wavelength, no alteration being made on the
tuner unit.

Selectivity is such that, situated ten miles
north of London, items from the Glasgow

ANDF BADLG REYIEW Jurxe 16, 1923

which could be used to couple the valves with-
out producing undesirable distorting influences
has been a matter of considerable experiment,
and the one at present employed is arranged
to obtain voltage amplification in the stage
between the detector and the first low frequency
valve. A small blocking condenser of o.o001
mfds. is connected across the primary winding
to eliminate errors in rectification and a similar
condenser of the same value is connected
across the secondary to reduce the natural
frequency of this winding. This second
condenser, while it somewhat reduces the

signal strength, has effected

a very marked improvement
in reception, especially where
several further low frequency
stages are used, in particular,
the percussive effect of the
high notes of the piano
and the sibilance in speech
is markedly reduced.

The second stage of audio
frequency amplification is
carried out in the valve itself,
the transformer being simply
a means of coupling. This
and the following trans-
formers were wound by the
writer and consist of slab
coils approximately 2 in.
% % in. with § in. centre hole,
each wound with No. 41

gauge single silk covered
wire, to a resistance of
approximately 250 ohms.

Seven of these coils joined

I'ig. 3. Iuterior of the power amplifier.

the tranformers is of special interest.

broadcasting station on 415 metres, or Birming-
ham on 425 metres can be received at will
whilst London is transmitting.

A potentiometer is provided to control the
grid potential of the two high frequency
valves, and the anode potential is adjustable
by a rotating stud switch on the high tension
unit.

Rectification is carried out in the usual
manner, with a leaky grid circuit of two
megohms, connected between the grid and
the positive low tension. No potentiometer
is used.

Two low frequency amplification stages
follow the detector valve. The circuits are
conventional, but the selection of a transformer

The unique construction of

in series form the primary
winding, and a similar num-
ber of coils with same gauge
and resistance for secondary.

The coils are interspaced one primary, one
secondary, and are mounted on a soft iron core,
each coil being insulated from its fellow by
means of two layers of empire cloth. The
windings are clamped together with ebonite
cleats, which can be seen in the illustration,
(Fig. 3). A tight coupling is possible,
and using “ L.S.1” valves a voltage ampli-
fication of five is obtained.

When using the head telephones the im-
pedance in the anode circuit of the last valve
is adjusted by plugging the headphones in
series or in parallel by means of the jacks pro-
vided. It has been found -unnecessary to con-
trol the normal grid voltage of the first low

www americanradiohistorv com

»


www.americanradiohistory.com

Juxe 16, 1623

frequency valve, but a rotating stud switch,
allowing a negative potential of from 3 to 40
volts is mounted on the high tension unit to
control the grid of the second valve, preventing
saturation and excessive “ grid current.”

The anode voltage of both valves is con-
trolled by another rotating stud switch from
30 to 600 volts.

When the head telephones are employed,
the switch controlling the first stage of low
frequency automatically connects the telephone
to the battery supplying the anode of the
high frequency and detector valves. This

THE WIRELESS WORLD AND RADIO REVIEW
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this plate is now charged with the same anode
potential as has been applied to the valve
following, so that a fresh adjustment of fila-
ment emission and possibly grid potential
would be necessary ofter the change is effected.

In actual practice the writer employs the
same anode voltage for the last four valves,
which may be, as previously explained, any-
thing up to 600, but when the first stage of
low frequency amplification is cut out, it will
result in the telephones being connected
between the plate of the detector valve and the
high tension positive previously controlling

e )

U]

30f600 Vv

i T oS

Fig. 4.

switch prevents the possibility of the plate
on the first three valves being energised at
a potential above 100 volts. The connections
of this switch are unusual, and are the out-
come of a problem which became apparent
as soon as separate anode voltages were available
for valves. Reference to the diagram (Fig. 4)
will show that the telephones or loud speaker
can be connected between the positive high
tension and the plate of any of the last five
valves. Obviously, if each valve has been care-
fully adjusted as regards filament emission,
grid potential, and plate voltage, the movement
of the telephone leads from the plate of one
valve to the one preceding it will mean that

Circuit of the seven-valve receiver.

the plate of the first low frequency valve,
unless special precautions are taken. In other
words, when this switch is moved, both the
high frequency and detector valves may be
charged to a pressure of 600 volts. The
solution of this problem was effected by means
of the switch shown in the circuit diagram.

It will be noted that each valve has a separate
filament resistance, which is mounted on the
face of the panel in such a way as to dissipate
heat rapidly, and prevent condensation which
would otherwise occur in the unit.
Power Amplifier Unit.

The power amplifier unit is self contained in
a case 13 ins. by 10} ins. by 5} ins, and is
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arranged for two stages of current amplifica-
tion, with I:I ratic open core transformers
as previously described for coupling the two
“L.S.2” valves employed.

Dewar switches not being available when this
panel was made, small surface double-pole
change-over switches were fitted.  These
switches are an improvement from the point
of view of ease of connection, but a slightly
larger interval occurs when changing over,
and it is possible to get a shock unless carefully
manipulated. The self capacity is negligible,
and these switches would therefore be admir-
ably suited to H.F. circuits.

The circuit diagram is shown in Fig. s,
and it will be noted that on the left-hand side
of the panel are terminals for connecting the
low tension supply from the power amplifier
to the amplifier and detector panel. Two ter-
minals bridged with a copper link are provided
for the attachment of a separate high tension
battery. When using the power amplifier with
an ordinary standard wireless receiver a jack
is used for connecting the anode circuit of the
preceding voltage amplifier.

On the right-hand side of the panel are
terminals for connection to the low tension
battery, terminals for connection to field
of the Magnavox loud speaker, and jacks
arranged to permit plugging one or more loud
speakers or telephones in series or parallel.

A 36-volt dry battery is mounted under the
panel, connected to a multi-stud switch,
with separately insulated arms operating on
the same studs for applying a variable grid
potential to either valve. This battery is
connected by flexible leads with plug pins to
enable a change of battery to be readily made.
This rotating switch is extremely canvenient
to operate, and is a great advance on the em-
ployment of a wandering plug, or separate
stud switch for each valve.

Loud Speaker.

The loud speaker employed is a standard
“ Magnavox » junior, except that it has been
mounted in a mahogany case to match the
receiver, and means have been provided for
controlling the natural frequency of the
diaphragm or armature by means of :—

(1) Change-over switch fitted in the field
circuit, so arranged that the polarity
of this field may be reversed.

(2) A rheostat in the field circuit arranged
so that the amplitude of the diaphragm
oscillation may be controlled.

WIRELESS WORLD AND RADIO REVIEW
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Normally no adjustment whatever is neces-
sary to the Magnavox as purchased provided
that the input to the instrument is undistorted.
The modifications described will be found
an improvement when it is necessary to clarify
signals owing to interference.

High Tension Unit.

The high tension unit shown in Fig. 1 is
contained in a case 25 ins. by 10} ins. by 124 ins.
with a sloping front panel. On the panel
are mounted three stud switches, the one on
the left controlling the anode potential of the
first three valves, and that on the right con-
trolling the anode potential of the last four
valves. The right-hand switch, however, is
arranged to connect the last four valves to the
first battery when it is desired to work the
headphones with several stages of low frequency
amplification.

Each battery is a separate unit with a common
negative, and is shunted with a 2 mids.
condenser, and as an example of the good
insulation obtained, it is possible to receive
signals from three to five minutes by means
of the discharging condensers, and this,
twenty-four hours after the high tension
supply has been switched off !

In the centre of the panel is mounted a o-5
milliammeter, and below this is a change-
over switch connecting it in series with the
plate circuit of either of the first three valves or
the plate circuit of either of the last four valves.
The use of the milliammeter for tuning-in
the oscillatory circuits has already been des-
cribed, and it is also invaluable for measuring
the current modulation cn the low frequency
stages. Unfortunately, it is of too low a reading
for use with more than two stages of low
frequency amplification, but with two valves
in circuit it records to 2 to 2} milliamps
modulation in the anode circuit. The Paris
time -signals are invariably recorded visually
in this way. Contained in thi$ unit also is a
separate battery for supplying negative grid
potential to the first two low frequency valves.
A seven-stud switch will be seen to control
this feature.

Valves.

The selection of a most suitable valve for
the function which it is desired to perform is
most important, and it is to be regretted that
so little information is available from the valve
manufacturers in this country. When charac-
teristic curves are obtainable, they are stated
to be based on ““average > results, and the
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writer finds it desirable to prepare a character-
istic of each valve and to check this from time
to time as the valve softens.

The V.24 ” valve is very suitable for high
frequency amplification on short wavelengths,
but it is extremely critical—a very slight altera-
tion in anode potential or filament emission
is quite sufficient to completely interrupt
signals. This valve, also, is not very economical.

For rectification the “ R.4B * valve has been
found most suitable, although the ordinary “R”’
valve, if moderately soft, gives good results.

For audio-frequency amplification both the
“L.S.1”and “L.S.2” valves give very good
service. They are expensive, but allow a very
much higher potential, without saturation and

THE WIRELESS WORLD AND RADIO REVIEW
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it then be desired to switch in a further low
frequency stage a very slight drop in filament
potential will occur with consequent reduction
in the anode current. Unless this is noted and
corrected by decreasing the filament resistance
of the V.24 ” valves a loss of signal strength
will result. With the use of the milli-
ammeter it is a simple matter to increase the
filament current until the ammeter needle
reaches the previously recorded reading. The
writer also uses the milliammeter to ensure
that the best portion of the characteristic
curve of the detector is being worked on.

The D.C. component on the low frequency
valves is practically uscless, and until the
milliammeter records the minimum steady
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distortion, than any other receiving valve the
writer has used.

There are no maker’s characteristic curves
available with these valves, and the impedance
of various specimens varies tremendously.
It is, therefore, absolutely essential to have
grid voltage control to each valve.

It is most desirable to employ a separate
high tension battery for the * high frequency
and detector” and the “low frequency
stages.” Until this battery was separated a
considerable amount of distortion arose, due
to comparatively large current taken by the
power valve, causing a slight drop of voltage
on the plate of the high frequency valves.
This distortion was brought to light by a milli-
ammeter placed in circuit with the high
frequency anode.

The best tuning adjustment when found is
recorded visually on the milliammeter. Should

Circuit diagram of two-valve power amplifier.

anode current and maximum modulation, the
grid potential can be raised.

It will be noted that both voltage and current
amplification is obtainable. The former is
preferable with head telephones, and loud
speakers constructed on the telephone receiver
principle. It has been found that current
amplification produces very little increase
in sound volume when this type of loud specaker
is used.

With the moving field loud speaker further
stages of current amplification produce a very
noticeable increase in the volume of sound.

Although there are §1 separate controls
on this receiver, it is by no means unmanage-
able. Care is needed with the high frequency
amplification stages, and, of course, with the
reaction circuit when this is employed. The
writer’s daughter, aged 6, regularly tunes in and
listens to 2 LO, using the detector valve only.
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THE WIRELESS WORKSHOP

MAKING THE INSTRUMENT PANEL

FOR A FOUR-VALVE RECEIVER.

This article deals with the setting out the components of a receiver and preparing the ebonite

mounting panel for the engraver.

Complete and detailed instructions are given in this and

subsequent instalments for making a well designed four-valve receiver,

By F. H. HayNEs.

HE methods by which the ebonite

I panels are accurately cut to shape,

the procedure for transferring the
dimensions to the ebonite, and drilling and
tapping having been dealt with, it now remains,
before describing further workshop processes,
to go into the principles of the receiver itself.

Most experimenters will need their receiving
apparatus to be capable of operating efficiently
on all wavelengths, and thus it becomes
necessary for tuning to be effected by means
of interchangeable coils. As high frequency
amplification is to be embodied and selectivity
obtained, no less than five holders for tuning
inductances must be provided. A three-coil
holder is to be arranged in the aerial circuit,
and a two coil holder in the plate circuit of
the high frequency valve. To extend the
tuning range of the aerial circuit a switch is
arranged to connect the aerial tuning condenser
either in series or parallel with the aerial
tuning inductance. As a closed circuit is
employed a switch will be required for in-
troducing the closed circuit inductance after
the aerial circuit has been tuned, known as
a “stand-by ” and “ tune” switch. The
tuning of the high frequency amplifier circuit
introduces manipulating difficulties, and hence,
apart from the necessity of producing the
desired degree of amplification, it is helpful
if a switch is arranged to throw the high
frequency amplifier out of circuit. Switches
are also introduced for taking out of circuit
the two note magnifying valves according
to whether head telephones or a loud speaker
are used for reception.

Five switches in all will be needed, and
these must be of the double-pole two-position
type. There are many varieties on the market,
possessing various advantages, such as that
of occupying small panel space, single spring
lever or rotating knob action, contacts that
“ wipe,” and so give reliable electrical con-
nection, minimum capacity between adjacent
contacts, and simplicity of mounting. A useful

pattern, possessing many of the advantages
mentioned, is shown in the adjoining diagram,
and is embodied in the design under des-
cription, though ample space is allowed on
the panel so that any of the many other
excellent types may be substituted, according
to the tastes of the reader.

(One of the many types of multi-contact switch suitable
Sfor wvarying the circuit arrangements of receivers.

Before proceeding with the setting out of
the front panel the reader should purchase the
components which are to be assembled upon*
it. These comprise :—

Four circular pattern filament resistances
complete with knobs. Good quality re-
sistances should be purchased, which have
smooth movement and make positive con-
tact. Three filament resistances of well-
known make are illustrated.

Five multi-contact switches as described
above.

Three variable condensers, two having
a value 0-0003 mfds. for use in the closed
and tuned anode circuits and another of
0-0005 mfds. These condensers are to be of
solid construction The top plate on which
the fixed plates are mounted should be of
metal or hard insulating compound, and in the
latter case should be provided with a metal
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bush. An end plate of metal or bushed
insulating compound should be employed
to form the lower bearing for the spindle.
The spindle of the moving plates must be
held tightly in the bearings so that it will
not slip round when the condenser is
mounted edgewise. Alternatively the plates
may be balanced. The condensers should
be complete with knobs and dials and ready
for panel mounting.

A dimensional drawing of the panel showing
the setting out of the centres of the various

Jow 1923
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The mounting of the switches is quite simple.
A clearance hole is made to take the threaded
portion, whilst the point of a } in. drill will make
a hole to take the small projecting piece of
screw which is £ below the spindle and
projects for the purpose of preventing the
switch from turning.

The precise method of mounting the con-
densers depends on the pattern employed.
The reader should aim at avoiding a number
of screw heads appearing on the face of the
panel, and it is usually less work to tap blind
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Panel lay-out for supporting the resistances, switches and condensers of a four-valve receiver. Suitable

engraving is also indicated. The cross lines represent the centres of the holes for the spindles, the top row
being for resistances, the second for the switches and at the bottom the variable condensers.

components is given, and before proceeding
with the drilling the reader should look over
the parts he has purchased with his rule to
make sure that he has not obtained fitments
of unusual size, such as would require slight
modifications in the setting out given.

The filament resistances will probably need
tapped blind holes for securing them to the
panel. If their knobs are provided with
pointers it is as well to arrange for the ““ off
and * maximum > positions to be near the

.top of the panel.

holes from the back of the panel than to make
clearance holes, and as a consequence, have
to lacquer the heads of the screws appearing
on the front.

All apparatus should now be temporarily
mounted on the panel, and any defective fit
adjusted. When everything is in order, remove
the components and proceed to rub down
the faces. Eight nails driven into the bench,
two at each corner of the panel, will hold
it secure, while the polished surface is removed
by rubbing with a circular motion with a
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small block of wood wrapped with a medium
grade of emery cloth. This is usually done
without any form of lubricant, the use of which
tends to give the surface of the panel a some-
what shiny appearance, especially when rubbing

MAX

The centre of the words to be enyraved on
the panel may be indicated by cross lines.

down with a cloth to remove the traces of
lubricant used. If a little shine is desired,
turpentine may be used while rubbing down.
A good matt finish should be aimed at, free
from predominating scratches, giving an ap-
pearance similar to that which would be obtained
by sand blasting. It might be mentioned here
that ebonite panels should not be cleaned

THE WIRELESS WORLD AND RADIO REVIEW
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readily remove the dust from parts inaccessible
by a duster. Both sides of the panel, as well
as those of the valve panel described hitherto,
should be treated, and as the area to be covered
is by no means small, patience must be
exercised.

Engraving may now be considered. With the
surface of the panel quite clean, lettering should
be put on in pencil in the precise position
and exact size as will be required. It is as well
to rule lines through each word indicating
the centre of the word, as the reader will
probably be unacquainted with the spacing
of the letters. Machine engraving is carried
out by means of a pantograph reducing
arrangement with a stylus which travels
in recessed type, while a revolving cutter
on the surface of the ebonite reproduces
the letters with the required degree of re-
duction. The copy type usually employed in
the machine 1s one 1nch m height, and a re-
duction of §, i, 2, &, 4 . and /th can usually
be obtained. Thus, it is as well to indicate

By courtesy of Messrs. Taylor, Taylor and Hobson, Ltd.]
The mechanism of the Engraving Machine, showing the pantogragh action and the revolving cutter.

with oil as a patchiness will result. The
casiest way of keeping ebonite instrument
panels clean is to use a soft brush which will

the size of the lettering required as i, %, etc.,
these being the height of the letters on the
ebonite, in inches.

It has been found necessary to postpone the Transmission Test, arranged by the British

Wireless Relay League for June 16th, in consequence of the inability of certain of

the transmitting stations from taking part
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The New Meteorology.

PREPARING WEATHER FORECASTS FROM WIRELESS REPORTS.

By W. G. W. MrrcHeLL, B.Sc,, F.R.AS, F.R.MetS.

HE reader who has followed the

I previous articles on the subject of

“ Wireless and Meteorology,” the last
of which appeared in this journal on October
14th, has probably realised that the progress
of meteorology is entirely dependent upon
international co-operation, the weather at
any particular place bearing a constantly
changing relationship with the weather con-
ditons over at least a whole hemisphere.
The chief aim of the local weather forecaster
must be to “ link up > the changes of weather
going on around him with the changes taking
place over a much larger surrounding area.
To do this he must first of all carry in his mind
a mental picture of the movements of high
and low pressure areas from a recently pre-
pared synoptic chart, which should be as com-
plete as possible, and extend over a fairly
large portion of the northern hemisphere.
Then by supplementing his chart with local
readings of meteorological elements, the most
important being barometric pressure, wind
direction and temperature, he will be able to
anticipate the direction of motion of these
centres of high and low pressure and estimate
fairly accurately their time of arrival locally.

The importance of the synoptic chart as
the basis of all modern weather forecasting
1s now firmly established. For obvious reasons
it is desirable that the “ bird’s-eye” view
disclosed by the chart should be as recent
as possible. The next point to consider is
the area to be covered by the chart.

Until recently, that immense area com-
prising the whole of Europe and North Africa
was effectively linked up for meteorological
purposes by a network of central W/T issuing
stations, which received reports either by
W/T or land-line from a number of subsidiary
reporting stations or observatories. The posi-
tion of our own meteorological service was,
even under those conditions, one of special
difficulty, chiefly by reason of our insular
situation at the edge of the European land
areas. Although we could receive reports
from the south and east, we were dependent
upon reports from Atlantic liners for indica-

tions of any changes on our Western seaboard.
The service of weather reports from ships at
sea is a voluntary service, and messages are
often relayed through other ships. It is not
surprising, therefore, to find that on an average
one out of every four or five messages contains
errors. Early in 1921 the service was vastly
extended and reorganised, the most important
improvements being the simplification of the
meteorological data asked for and the intro-
duction of a system of * check figures,” so
that now, although a whole group of the coded
figures might be lost before the message
was received by the Central Meteorological
Office, it is quite possible to replace these
with certainty. A further extension of the
area covered by the synoptic chart was made by
the inclusion of reports by W/T from Iceland,
and more recently by the addition of observa-
tions from the United States and Canada.
The practicability of such a service was
demonstrated three years ago when, as a
temporary measure, reports were transmitted
to us for a short time, in connection with
transatlantic flights. The American observa-
tions are taken at oroo G.M.T., and are sent
daily to France and incorporated in the
International Collective Report issued by the
Eiffel Tower at 1005 G.M.T. on a 2,600 m.
wave (spark). It has thus become possible
for the Meteorological service to have within
nine hours of the taking of the observations,
a representation of the meteorological situation
over the greater part of the Northern Hemi-
sphere, extending from the Pacific Seaboard
of America in the west to Russia and Egypt
in the east. A specimen synoptic chart
prepared from details sent by the Eiffel Tower
is illustrated. So that amateurs can pick
this message up and decode it, patticulars
of the transmission are now given.

International Collective Report sent daily
from FL at 1005 G.M.T.; wavelength
2,600 m., spark.

Form of Message.

The message commences with ONM (Office
National Météorologique), and is divided
into four parts.
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Part L—Commences with * Météo Europe Lisi of Stations (I,1).
. ) p s
and contains observations of 0I00, 0700,  (ode. Cads,
1300 or 1800 G.M.T. from stations in Europe . :
and North Africa. or Paris 28  Aspio
Code for observations at o700: LI, aa \I\;!adnd 29 II;IAells;mgfors
BBDDF w,TTK'R, and for observations at — Slenl?}?l 3o S ad on
0100, 1300 and 1800 (the last two times  ©4 Ltoc : ;’(m 31 Hulages(ti '
indicating the previous day’s readings) I,I, 95 Lerwic 32 Holynea
BBDDF w, TTK!W. 06 Lyon 33 ZurlCl:l
Where w, is the initial figure of the present og ISValm .Firnando 34 ge Bilt
weather code ww (see New International  © Humc d 32 Lomde
Code, page 821, The Wireless World and Radio ~ ©9 Tﬁparﬁn a 3 Hon ‘t?n
Review, September 23rd, 1922), and so indicates — B (e 3% 5 an& urg
the general state of the weather, and L A;qst 3 Bor ealux
K! is a single figure indicating the manner 12 ngers 39 V;}usse's
in which the barometer is changing (i.e., 13 4 ek o N bemla
barometric tendency) as follows :— o 41 Rabat
Ch . 15 Renfrew 42 Lisbon
Code Sign of 2ot ang}e‘o:ﬁs 16 Bucharest 43 Horta
figure. tendency. [ast 3 b 17 Tunis 44 Messina
Syt getler 18 Prague 45 Reykjavik
) + 0 to 05 19 Ingoy 46 Helwan (Egypt) 4
I —+- o5 to I 20 Seydisfiord Oran
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2 + I'5 t0 3°§ 21 Prerov 48 Cassel
3 + 3'5 to 60 22 Nice 49 Malna
4 + more than 6-0 23 Lemberg 50 Constantinople
5 - oto I'§ 24 Copenhagen 51 Taranto
6 15 to 3°5 25 Perpignan 52 Sofia
7 = 35 to 6:0 26 Lister 53 Bizerta ‘
8 — more than 6-0 27 Corunna 54 Tripoli
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A specimen Synoptic Chart prepared from details transmitted by Eiffel Tower.
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Code. Code.
55 Agadir 58 Tangier
56 Athens 59 Belgrade
57 Funchal 60 Pertusato

Part II (occasionally) commences with
“ Navires ” and contains observations taken
on board ship at sea:

Code: PQLLL 1lIGG BBDDF
Where P = day of week (1 = Sunday,

2 = Monday, etc., 7 = Saturday).
Part III  commences with “ Météo
Amérique,” and contains the observations of

13 stations in the United States and Canada.
Code : PPGG I (or LI, or I,I.I,) BBDF

This is followed by the positions of the
centres of highest and lowest pressure.

Name of station in full BBDF
List of stations (I, or I.I, or LI I).
Code letter.

J St. John’s (Newfoundland).

S Sydney (Nova Scotia)
FP Father Point
PN Parry Sound
WR White River
WI Winnipeg
LP Le Pas
ED Edmonton

T Nantucket
WA Washington

H Hatteras

C Charleston

B Bermuda

K Key West
Little Rock
Nashville
V  Cleveland
Chicagp
Duluth
Huron
Salt Lake City
Helena
Denver
Roseburg
Tatoosh
San Francisco
San Diego
FW Fort Worth
EP El Paso

PART IV (occasionally) observations by the
Amundsen Polar Expedition vessel Maud.

Code : “Maud ” PQLLL 1IGG BBDDF
TTTw,

HN
SLC
HL
Dv
RO
TAT
SF
DI

THE WIRELESS WORLD AND RADIO REVIEW
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Where w, = state of weather in special
code below :—

Code

o0 = Clear sky, fine weather.

2 = Cloudy, with intervals of blue sky.
4 = Overcast.

5 = Rain, drizzle or hail.

6 = Snow or sleet.

All the other symbols given have the same
meaning as in the New International Code.

Equipment of Local Station.

To enable the local observer to “ link up
his weather as outlined in paragraph (1) above,
he will need certain equipment. A barometer
and thermometer (Fahrenheit or Centigrade)
are all that is really necessary. If both these
instruments are of the self-recording type,
it will be a distinct advantage, although of
course the latter are more expensive. The
graphical representation given by self-recording
instruments enables the eye to gauge the
barometric gradient and change, and is also
useful at first in checking forecasts by referring
subsequently to the past behaviour of local
weather. If the thermometer is of the ordinary
mercury pattern it should be remembered that
it is the temperature of the free air that is
required, and the thermometer should there-
fore be placed in a screened position on the
north side of the house.

Let us consider now one typical example of
the method of procedure, and we will take
the case of a cyclone moving from W. to E.
Having beside him the latest available synoptic
chart, he notices that the barometer begins to
fall quickly, and wind changes most likely
occur. These are known by observing the
motion of low clouds. Buy’s Ballot’s Law
enables the bearing of the centre of the cyclonic
depression to be found, and the chances of
its passing north or south of his station. A
sudden reversal of wind direction would indi-
cate that the centre of the depression was
almost immediately over the local station.
He then refers to the charts given in this
iournal on page 746 of the issue of September
gth last, giving the nature of the weather
to be expected from typical arrangements of
isobars, and in this connection he may be
guided largely by past experience.
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THE AMATEUR’S
EXPERIMENTAL LABORATORY

VI.-~APPLICATIONS OF THE CALIBRATED CONDENSER.
By Puirr R. Coursey, B.Sc., F.Inst.P., AAM.LEE.

Yy AVING once obtained a reasonably
H accurate calibration of a variable
condenser, by one of the methods which

have been described in the preceding articles,
there is no need to follow through that lengthy
calibration process if it is desired to calibrate
a second condenser. The condenser that
has already been calibrated can be employed
as a comparison condenser against which
other condensers can be measured. For this
purpose, probably one of the simplest arrange-
ments to employ is that which was described
in Article III in this series.* For convenience
in reference, the diagram of that arrangement
is reproduced here (Fig. 1). In this diagram

1_3 )

o,

| 1 L
—\_J i l "

I f
W
C,
Fig. 1.

both the known condenser C; and the new
test condenser C, are shown as variable
condensers, since in this case the Fknown
condenser C, is the variable condenser which
has already been calibrated, and for which the
calibration curve has already been plotted out.
The test condenser C, is now the new variable
condenser, which it is desired to measure
up so that a calibration curve can be plotted.

The procedure for this test is obviously
the same as that outlined in the article referred
to above, except that in lieu of employing

*Wireless World, May 5th, 1923, pp. 139-142.

several fixed comparison condensers we now
have the calibrated variable. It simplifies
the carrying out of the test if a table is drawn
up into the columns of which the readings
that are taken can be written for subsequent
reference and use. The headings required
are as indicated in Table I. In these headings,
and in subsequent use, the term ‘test con-
denser ” is understood as meaning the con-
denser that is being measured or tested,
while “standard condenser ” is taken as
referring to the variable condenser which has
already been calibrated, and which is now
being used as a comparison standard.

TasLE 1.

Corresponding
Scale Reading
of Standard
Condenser.

Scale Read-
ing of Test
Condenser.

Capacity of
Standard
uF.

o
10°
20
40°
60
80

100

120

140°

160°
170°
180°

The figures filled in in the first column are
intended to apply to those condensers Wthh
have a scale graduated in degrees from 0° to
180°, as is the case with most condensers on
the market to-day. If the scale is differently
graduated, a different series of intervals can
be chosen, but when the scale runs from 0° to
180° it will generally suffice to obtain readings
at the points tabulated. It will be noted that
these are ecvery 20° with the exception of
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10° and 170° where the interval is made 10°
in order to obtain an indication of the curvature
of the ends of the scale if there should be any
As a matter of fact, for most purposes it will
suffice if the interval between readings is
made greater than 20° in the centre of the
scale where the calibration curve should be a
straight line in most cases. Thus, if it is
desired to save time or labour in making the
calibration, readings could be taken at o°,
10°, 20°, 60°, 120°, 160°, 170° and 180°,
making a total of eight readings instead of
twelve.

The procedure to be followed in making
this calibration is as follows :(—

Set the test condenser at ‘‘ zero,” and
adjust the oscillator until it is in resonance
with the test circuit, the switch Sw being
in contacts (2). Then throw over the
switch to contacts (1), and while keeping the
oscillator at the same settings, adjust the
¢ standard * condenser C; until the circuit
is again in resonance with the oscillator.
The reading of C; at which this condition
is obtained (as indicated by the * clicks
in the telephones) should be entered in the
second column of the Table I opposite
0° in the first column.

This procedure should be repeated for
each of the settings of the test condenser that
are tabulated in the first column of Table I,
and the corresponding readings of the
¢ standard ” condenser filled in the proper
places in column 2 of that table.

Having obtained the measurements of the
test condenser in terms of the standard con-
denser in this manner, it remains to translate
them into capacity values. This may be
done by the help of the characteristic curve
of the standard condenser which has already
been plotted out (see Fig. 3 on page 203 of
Article IV in this series, The Wireless World
and Radio Review, May 19th issue). Each of
the scale readings entered in the second column
of Table I, after it has been filled up with
the test readings, should be taken in turn, and
found on the lower (horizontal) scale of the
calibration curve of the standard condenser.
The vertical line through this scale reading
should be followed upwards until it intersects
the plotted curve, whence the horizontal
line through this point should be followed
along to the left to obtain the corresponding
point on the vertical left-hand scale, which is
marked in capacities. The capacity values

<
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so found should be entered [in column 3
of the table, opposite their appropriate scale
readings.

The calibration curve of the test condenser
can then be plotted out, using the figures in
the first and third columns of Table I, setting
out the scale readings (column I) along the
horizontal scale, and the corresponding
capacities (column 3) along the vertical scale
of the chart. The curve drawn through the
points so obtained gives the calibration curve
of this condenser. It should be marked with
the number and description of the condenser
so that it can be seen at a glance to which
condenser it refers.

It has been assumed in the above that the
maximum capacity of the test condenser is
less than the maximum of the * standard
comparison condenser, and also that its
minimum value is greater than the minimum
of the standard condenser. If these conditions
should not be complied with it will not prove
possible to complete the measurements at
both ends of the calibration curve. This
difficulty can be overcome by the use of a small
auxiliary fixed condenser, the exact capacity
value of which need not be known but should
preferably be of some value between about
000025 and 0'0006 microfarad.

Taking first the difficulty that is the more
likely to be met with, viz.,, the minimum
value of the test condenser either being
less than that of the standard condenser or so
close to it as to render adjustments either
difficult or impossible, as much as possible
of the calibration curve that comes within
the range of the standard condenser should first
be measured and plotted out. The test
condenser should then be set at some value
near the lower end of its scale, such as 30°
or 40°, that comes within the limits of the
portion of the calibration curve that has
already been plotted, and the auxiliary fixed
condenser should be connected in parallel
with its terminals. Then, with the switch
Sw on contacts (2), putting the test condenser
into circuit, the oscillator is adjusted to
resonance with the test circuit. The switch
Sw is changed over to contacts (1), and the
standard condenser adjusted until the test
circuit is again in resonance with the oscillator.
This setting of the standard condenser should
be noted—call it “ A ” for the moment. The
test condenser should now be put at 0° on
its scale (leaving the auxiliary fixed condenser
in parallel), and the oscillator adjusted to
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resonance with the switch Sw in contacts (2).
The switch should be thrown over to contacts
(1), keeping the same settings of the oscillator,
and the standard condenser adjusted till the
test circuit is again brought into tune with the
oscillator as indicated by the “ clicks > in the
telephones. This scale reading of the standard
condenser should be noted—call it “ B ™ for
reference purposes.

Now, by reference to the calibration curve
of the standard condenser, find the capacity
corresponding to scale reading (A), and that
corresponding to scale reading (B). Subtract
the second of these capacity values from the
first—the difference is the difference between
the capacity of the test condenser at zero and
at 30° (or whatever other setting was used
for the first reading). But since we know
from the portion of the calibration curve
that has already been plotted, the capacity
of the test condenser corresponding to 30°
on its scale (or whatever other initial point
was chosen for the first of the above pair of
readings), we can by subtraction determine
the capacity of the test condenser at the zero
of its scale. Similarly, by taking other
readings by the same method its capacity at
10° and 20° can also be determined if it has
not been possible to measure them by the
direct method described at the beginning of
this article.

This method enables the lower bend of the
calibration curve of the test condenser to be
plotted out easily. Should the maximum
value of the test condenser, however, exceed
the maximum of the standard comparison
condenser, it becomes necessary to extend
the range of the standard condenser by means
of the small auxiliary fixed condenser that
was used for the last test.

In this case, the calibration curve of the
test condenser should be plotted out as far
‘as possible by direct comparison with the
standard condenser, in the manner already
described, then placing the standard condenser
at 1807, the oscillator should be brought into
resonance, with the switch Sw on contacts (I1).
The auxiliary fixed condenser should then be
connected in parallel with the standard, and
still not touching the setting of the oscillator,
the standard condenser should be adjusted
until the test circuit is again in resonance
with the oscillator. Call this reading of the
standard condenser “ D.” From the calibra-
tion curve of the standard condenser, find its
capacity corresponding to scale reading “ D,”

AND RADIO REVIEW Ju~Ne 16, 1923

and subtract this capacity from the maximum
capacity of the condenser (corresponding to
scale reading = 180°). The difference is the
effective capacity of the auxiliary fixed con-
denser.

Now, leaving this auxiliary condenser in
parallel with the standard, continue the
measurements on the test condenser in the
usual way, and fill in the values in the proper
places of the table (Table I), making a note
of where the extra condenser was added.
Then when filling in the capacity values in
column 3 of the table, the effective capacity of
the auxiliary condenser, as determined above,
must be added to the capacity values read off
the calibration curve of the standard condenser
for all readings taken when the auxiliary con-
denser was in use.

In this way, by using an appropriate size
of fixed condenser, the range of the standard
condenser (here assumed to have a maximum
value of o0-oor microfarad) can readily be
extended to about o0-0017 or 0-0018 micro-
farad. It can, if desired, by a further applica-
tion of the same method, be extended to still
larger values, but this entails greater care in
manipulation, and is seldom required.

In accordance with the instructions laid
down in the previous articles, proper care must
be taken to ensure that the connecting wires
on the two sides of the switch Sw are equal
in capacity value. This may be done by
interchanging the condensers, in the manner
that has already been described in the earlier
articles.

TRANSMISSION TEST.

The British Wireless Relay League are holding
an official test on Saturday, June 16th, com-
mencing at 11.30 p.m. The following stations
are taking part:-2 TF, 5 MP, 5 AZ, 2 JF,
5 OW, 2VC, 2MZ, 5KO, 5 PS, 2DY,5GJ,
and 2 RH. A wavelength of 440 metres and a
maximum power of 10 watts will be used. All
members are requested to listen-in and report on
any of the stations heard with full particulars.

The League still requires members for the
following districts :——Aberdeen, Glasgow, Berwick-
on-Tweed, Carlisle, Lake District, Hartlepool.
Scarborough, Hull, York, Lancaster, Sheftield.
King’s Lynn, Shrewsbury, Birmingham. Northamp-
ton, Hertford, Hereford, Aberystwyth, Milford,
Swansea, Cardiff, Barnstable, Penzance, Devonport,
Exeter, Weymouth, Southampton, Reading,
Brighton, Hastings, Dover, Harwich, Cambridge,
Brandon, Norwich, and for other places near
those mentioned.

All communications to be addressed to the
British Wireless Relay League, care of this Journal.
12-13, Henrietta Street, W.C.2.
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w—HQGHf}_W ‘Hwkyzmzﬂmmﬂczm | Corrected to June

Time
G.M.T.

9055
0150
0150
0200
0200
0200
0200
0200
0215
0220
0255
0255
0300
0315
0328
0330
0330
0330
0336
0400
0415
0422
0428
0436
0444
0447
9158
0503
0505
0508
0510
0522
0525
0528
0530
0535
0536
0544
0550
9550
0600

0603
0605
0608
0622
0625
0628
0630
0635
0636
0640

0644
0650
OEA5N

OF METE

Station.

Malabar-Java
Bucharest-Herestrau
Toulon-Porquerolles
Air Ministry
Land’s End
Malin Head
North Foreland
Wick

Warsaw

Paris

Annapolis
Washington
Ain-el-Turk
Sidi Abdallah
Le Bourget
Cullercoats
Fishguard
Valencia

Air Ministry
Paris

St. Inglevert (Calais)
Uccle (Brussels)
Le Bourget

Air Ministry
Soesterberg
Romilly
Massawa-Eritria
Valenciennes
Romilly

St. Inglevert (Calais)
Mayence

Uccle (Brussels)
Metz

Le Bourget
Pola

Tours

Air Ministry
Soesterberg

L.e Bourget
Paris

Air Ministry

Valenciennes
Romilly

St. Inglevert (Calais)
Uccle

Metz

Le Bourget

Rome Centocelle
Konigswusterhausen
Air Ministry

Paris

Soesterberg
Konigswusterhausen
T.0 Ronroet

Call
Sign.

PKX
BUC
FUQ
GFA
GLD
GMH
GNF
GKR
WAR
FL
NSS
NAA
FUK
FUA
FNB
GCC
GRL
GCK
GFA
FL
FNG
OoPO
FNB
GFA
STB
FNR
ICX
FNV
FNR
FNG
LUX
OoPO

FNB
IQZ

GFA
STB
FNB
YAQ
GFA

FNV
FNR
FNG
oPO
YC
FNB
ICD

GFA
FL

STB
FNB

Wave-
length.

8,800
7,500
3,300
4,100
600
600
600
600
2,300
7,300
17,145
2,500
3,500
5,150
1,680
600
600
600
1,680
7,300
1,400
1,680
1,680
1,680
1,680
1,400
3,500 |
1,400
1,400
1,400
2,200
1,680
1,450
1,680
3,000
1,850
1,680
1,680
1,680
2,100
4,100

1,680
1,680
1,680
1,680
1,450
1,680
2,250
5,700
1,680
2,600

1,680
5,700
1,680

System.

C.W.
C.W.
C.W.
C.W.
Spark
Spark
Spark
Spark
Spark
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
Spark
Spark
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.

C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
Tele-
phony
C.W.
C.W.
C.W.

Remarks.

Tine signals.

Rumanian synoptic report.

Southern France synoptic report.

British synoptic report.

Navigational warnings.

Navigational warnings.

Navigational warnings.

Navigational warnings.

Polish synoptic report.

French synoptic report.

Time signal (American scheme).

Time signal (American scheme).

Algerian synoptic report.

North African synoptic report.

Hourly route report (summer only).

Navigational warnings.

Navigational warnings.

Navigational warnings.

Hourly route report (summer only).

European synoptic report.

Hourly route report (summer only).

Hourly route report (summer oniy).

Hourly route report (summer only).

Hourly route report (summer only).

Howly route report (summer only).

Hourly route report (summer only).

Time signals.

Hourly route report (summer only).

Hourly route report.

Hourly route report (summer only).

Rhine region synoptic report.

Hourly route report (summer only).

Lastern Firance synoptic report.

Hourly route report.

Navigational warnings.

Western France synoptic report.

Hourly report route (summer only).

Hourly route report (summer only).

Repetition of 0100 observations.

Hourly route report.

Repetition of British
transmitted at 0200.

Hourly route report.

Hourly route report.

Hourly route report.

Hourly route report.

Eastern France synoptic report.

Hourly route report.

Navigational warnings.

Furopean upper air report.

Hourly route report (winter excepted ).

District forecasts (Sundays excepted).

synoptic report

Hourly route report (summer only).
European synoptic report.
Route forecasts for the morning.

Time

G.M.T.

1035
1036
1044
1044
1045
1050
1050
1050
1100
1100
i 100
1100
1103
1105
1108
1115

1115
1116
1119
1120
1122
1125
1128
1130

1136
1140
1144
1145
1150
1155
1155
1200

1200
1200

1203
1208
1210
1215

1216
1219
1222
1228
1230
1236
1244
1250
1300
1302
1303
1305
1305

199N

Station.

Athens

Air Ministry

Paris

Soesterberg
Swinemiinde

Le Bourget
Toulon-Porquerolles
Tours -

Borkum

Copenhagen
Reykiavick

Brussels (Haren Aero.)
Valenciennes
Romilly :
St. Inglevert (Calais)
Paris

Scheveningen
Cologne

Ostende
Blaavand

Uccle (Brussels)
Metz

Le Bourget
Pitlau

Air Ministry
Paris
Soesterberg
Ain-el-Turk
Le Bourget
Nauen
Nauen
Lausanne

Call
Sign.

SXG
GFA
FL
STB
KAW
FNB
FUQ
YG
KAN
OXA
TFA
FNV
FNR
FNG
FL

PCH
GEK
oPrPvVoO
OXB
oPO
YC
FNB
KAP

GFA
YAQ
STB
FUK
FNB
POZ
POZ

Sidi Abdallah (Bizerta) FUA

Uccle (Brussels)

Valenciennes

St. Inglevert (Calais)
Vossegat

Karlsborg

Cologne
Ostende -

Uccle (Brussels)
Le Bourget
Nantes

Air Ministry
Soesterberg

Le Bourget
Manchester
Castle Bromwich
Valenciennes
Renfrew

Romilly
Q4+ Trmalovrart ((alais)

oPO

FNV
FNG
BE
SAJ

GEK
OPVO'
OPO
FNB
UA
GFA
STB
FNB
GEM
GEC
FNV
GER
FNR
TN

Wave-
length.

3,600
1,680
2,600
1,680
1,000
1,680
3,300
1,850
1,250
600
1,800
1,100
1,680
1,680
1,680
2,600

1,800
1,680
1,680

600
1,680
1,450
1,680

600

1,680
2,100
1,680
3,300
1,680
3,100
12,000
1,650

1,350
1,500

1,680
1,680
1,000
2,600

1,680
1,680
1,680
1,680
2,800
1,680
1,680
1,680
1,300
1,300
1,680
1,300
1,680
1 ARN

System.

Spark
C.w.
Spark
C.W.
Spark
C.W.
C.W.
C.W.
Spark
Spark
Spark

C.W.
C.W.
C.W.
Tele-
phony
Spark
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
Spark

C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W,
Tele-
phony
Spark
C.W.

C.W,
C.W.
Spark
Spark

C.W.
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
W,

Remarks.

Synoptic report for the Near Kast.

Hourly route report.

Time signal (French scheme).

Hourly route report.

Synoptic report.

Forecasts for Paris-London-Brussels routes.

Southern France synoptic report.

Western France synoptic report.

Synoptic report.

Navigational warnings.

1celandic synoptic report.

Weather report.

Hourly route report.

Hourly route report.

Hourly route report.

General inference for 0700 and forecasts for
the seaboard. (Sundays excepted.)

Special report for Mariners.

Hourly route report.

Hourly route report.

Navigational warnings. .

Hourly route report.

Eastern France synoptic report.

Hourly route report.

Synoptic report and forecast for the Eastern
Baltic.

Hourly route report and forecasts.

Hourly route report.

Hourly route report.

Algerian synoptic report and forecasts.

Route forecasts for the afternoon.

Time signal (International scheme).

Time signal (Intergational scheme).

Weather report. for Switzerland.

Algerian synoptic report and foreeasts.

General inference and forecast (slow trans
mission).  (Sundays only.)

Hourly route report.

Hourly route report.

Forecast in Dutch (very slow transmission ).

Scandinavian synoptic report and coded
forecasts.

Hourly route report.

Hourly route report.

Hourly route report.

Hourly route report.

General inference for 0700 (in French).

Hourly route report.

Hourly route report.

Forecasts for Paris-London-Brussels routes.

Hourly route report.

Hourly route report.

Hourly route report.

Synoptic report.

Hourly route report.

Hourly route report.

Time

G.OM.T.

1850
1850
1850
1900
1900
1900
1900
1902
1915
1920
1940
1940
1945
1950
1950

1955
1955
1955
2000
2000

2000
2005
2000
2000
2000
2000
2000
2020
2030
2030
2030
2030

2045
2045
2050
2050

2100
2100
2100
2100
2100
2100
2100
2120
2130

2135
2145
2155
2155
2200
2210.
2210

Station.

Monsanto
Toulon-Porquerolles
Le Bourget

Air Ministry
Petrograd
Manchester
Reykiavick

Castle Bromwich
Warsaw

Paris
Konigswusterhausen
Vossegat

Mediouna
Koénigswusterhausen
Le Bourget

Bordeaux
Sandhamns
San Diego
Ain-el-Turk
Air Ministry

Bordeaux
Konigswusterhausen
Lisbon

Land’s End

Malin Head

North Foreland
Wick

Sidi Abdallah
Carabanchel

Pola

Prague
Toulon-Porquerolles

Rome

Rome Centocelle
Reval

Bergen

Copenhagen
Cullercoats
Fishguard
Nantes

Paris

Port Patrick
Valencia
Blaavand
Norddeich

Monsanto
Swinemunde
Moscow
Athens

Paris
Moscow
Paris

Call

Sig
sign.

CTV
FUQ
FNB
GFA
RAC
GEM
TFA
GEC
WAR
FL
LP
BE
CNM
LP
FNB

LY

OJA
NPL
FUK
GFA

LY
LP
PQL
GLD
GMH
GNF
GKR
FUA
EGC
1QZ
PRG
FUQ

1DO
ICD
AZA
LGN

Wave-
length.

1,000
3,300
1,680
4,100
2,000
1,300
1,800
1,300
2,300
7,300
5,700
1,000
5,000
5,700
1,680

23,450
9,800
3,500
4,100

23,400
5,700
1,000

600
600
600
600
5,150
2,000
3,000
4,500
1,350

11,000
2,250
2,000
1,850.

600
600
600

2,800

7,300
600
600
600
600

2,400

600
5,000
1,200
2,600
5,000
2,600

System.

Spark
C.W.
C.W.
C.W.
Spark
C.W.
Spark
C.W.
Spark
C.W.
C.W.
Spark
C.W.
C.W.
C.W.

C.W.
C.W.
C.W.
C.W.

C.W.
C.W.
Spark
Spark
Spark
Spark
Spark
C.W.
Spark
Spark
C.W,
Spark

C.W.
Spark
Spark
C.W.

Spark
Spark
Spark
Spark
C.W.

Spark
Spark
Spark
Spark

C.W.

Spark
Spark
Spark
Spark
Spark
Tele-
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1

Azores synopt
Southern Frar
Hourly route t
British and Ic
Time signal (
Hourly route 1
lcelandic syno
Hourly route 1
Polish synopti
French synopt
German synop
Forecast in D@
Moroccan sy®
European syn
Route forecgs

only). %
U.R.S.1. signa

Finnish syno
Time signals.g
Moroccan and
General infer
and coded-
Scientific Tinfk
European upg
Portuguese sy
Navigational 5
Navigational S
Navigational
Navigational 1
North African
Spanish synor
Navigational 1
Czecho-Slovak
Synoptic rep
language (F
[talian symopt
Italian synopt
Jisthonian syr
Ceneral infere
(in code).
Navigational -
Navigational -
Navigational -
Navigational -
European syn
Navigational
Navigational -
Navigational -
Synoptic repo
" Sea.
Portuguese sy
Synoptic repo
Time signal (R
Time signals.
Scientific time
Russian synoj
General infes

R R I
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IOl
Valenciennes
Athens
Renfrew
Romilly
St. Inglevert (Calais)
Mayence
Borkum
Cherbourg
Libau
Wilhelmshaven
Ucele (Brussels)
Metz
Rochefort
Swinemiinde
Le Bourget
Gibraltar
Malta
Soesterberg
Lyngby
Tours
Air Ministry
Belgrade
Karlsborg
Reval-Tallin
Soesterberg
Air Ministry
Air Ministry
Christiania
Le Bourget
Toulon Porquerolles
Paris
Air Ministry
Air Ministry
Land’s End
Lisbon
Lyons

~ Malin Head

Manchester

Nantes

North Foreland

Ostende

Wick

Castle Bromwich

Valenciennes

Reval

St. Inglevert (Calais)

Warsaw

Ostende

Deutsch Altenberg
(Vienna)

Paris

Uccle

Le Bourget

Air Ministry

Konigswusterhausen

Casablanca

Mediouna

Soesterberg

Bucharest-Herestrau

Air Ministry

Ko6nigswusterhausen

Le Bourget

Sandhamns
Lyons
Ain-el-Turk

SXG
GER
FNR
FNG
LUX
KAN
FUC
KCB
FUL
OPO

FUR
KAW
FNB
BWW
BYG
STB
OXE
YG
GFA
HFB
SAJ
AZA
STB
GFA
GFA
LCH
FNB
FUQ
YAQ
GFA
GFA
GLD
PQL
YN
GMH
GEM
UA
GNF
OST
GKR
GEGC
FNV
AZA
FNG
WAR
OPVO
OHD

FL

OoPO
FNB
GFA

CNP
CNM
STB
BUC
GFA
LP
FNB

OJA

1,680
3,600
1,300
1,680
1,680
2,200
1,250
3,300
1,200
1,250
1,680
1,450
3,300
1,000
1,680
4,000
4,500
1,900
3,650
1,850
1,680
4,600
4,200
1,900
1,680
1,400

900
8,000
1,680
3,300
2,100
4,100
1,680

600
1,000

15,500

600
1,300
2,800

600

600

600
1,300
1,680
2,000
1,680
2,300
1,680
5,600

7,300
1,680
1,680
1,680
5,700
1,800
5,000
1,680
7,500
4,100
5,700
1,680

5,700

urty r por.
‘Hourly route report.
Greelc synoptic report.
Synoptic report.
Hourly route report.
Hourly route report.
Rhine region synoptic report.
Synoptic report.
Synoptic report.
Lettonian synoptic report.

North Sea synoptic report in plain language.

Hourly route report.

Eastern France synoptic report.
S.W. France synoptic report.
Synoptic report.

Hourly route report.

Synoptic report.

Synoptic report.

Dutch synoptic report.

Danish synoptic report.
Western France synoptic report.
Hourly route report.

Jugo Slavian synoptic report.
Swedish synoptic report.
Esthonian synoptic report.
Hourly route report.
Calibration waves.

Calibration waves.

Norwegian synoptic report.

Forecasts for Paris-London-Brussels routes.

Southern France synoptic report.
Hourly route report.

British and Icelandic synoptic report.
Calibration waves.

Navigational warnings.
Portuguese synoptic report.
Scientific time signals.
Navigational warnings.

Hourly route report.
Navigational warnings.
Navigational warnings.
Navigational warnings.
Navigational warnings.

Hourly route report.

Hourly route report.

Esthonian synoptic report.
Hourly route report.

Polish synoptic report.

Hourly route report.

Austrian synoptic report.

French synoptic report.

Hourly route report.

Hourly route report.

Hourly route report and forecasts.

German synoptic report.

Moroccan synoptic report and forecasts.

Moroccan synoptic report.

Hourly route report.

Rumanian synoptic report.

European synoptic report.

European synoptic report.

Forecasts for Paris-Dijon-Lyons-Paris-
Lausanne routes.

Finnish synoptic report.

Time signal (French scheme).

Moroccan and Algerian synoptic reports.

dla
1316
1319
1320
1322
1325
1325
1325
1328
1330
1330
1330
1335
1335
1336
1340
1344
1350
1350
1350
1350
1355
1400
1400
1400
1400
1400
1403
1408
1415
1415
1416
1419
1420
1422
1428
1430
1435
1436
1440
1445
1450
1450
1450
1455
1500
1503
1505
1505
1505
1508
1510

1515
1515
1519
1520

1520
1522
15625
1528
1530
1530
1530
1530
1530

Wilhelmshaven

Uccle (Brussels)

Metz

Rochefort

Swinemiinde

Le Bourget

Belgrade

Terceira (Faleirag)

Soesterberg

Lyngby

Towrs

Air Ministry

Karlsborg

Soesterberg

Bucharest-Herestrau

Christiania

Mousanto

Toulon-Porquerolles

Sofia

Air Ministry

Land’s End

Malin Head

North Foreland

Wick

Valenciennes

St. Inglevert (Calais)

Warsaw

Nantes

Cologne

Ostende

Paris

Uccle (Brussels)

Le Bourget

Mediouna

Monsanto

Air Ministry

Kénigswusterhausen

Ain-el-Turk

Air Ministry

Konigswusterhausen

Le Bourget

Sandhamns

Antwerp

Valenciennes

Romilly

Koénigswusterhausen

Soesterberg

St. Inglevert (Calais)

New Holland
(Petrograd )

Casablanca

Cologne

Ostende

Deutsch-Altenberg
(Vienna)

Sidi Abdallah

Uccle (Brussels)

Metz

Le Bourget

Carabanchel

. Cullercoats

Fishguard
Port Patrick
Prague

GFA
SAJ
STB
BUC
LCH
CTV
FUQ
FF
GFA
GLD
GMH
GNF
GKR
FNV
FNG
WAR
UA
GEK
OPVO
FL
OPO
FNB
CNM
CTV
GFA

FUK
GFA
LP

FNB
OJA
OSA
FNV
FNR

STB

‘FNG

RAC

CNP
GEK
OPVO
OHD

FUA
OoPO
YC

FNB
EGC
GCC
GRL
GPK

1,680
1,250
1,680
1,450
3,300
1,000
1,680
4,600
1,000
1,900
3,650
1,850
1,680
4,200
1,680
7,500
8,000
1,000
3,300
3,500
4,100

600

600

600

00
1,680
1,680
2,300
9,000
1,680
1,680
7,300
1,680
1,680
5,000
2,400
1,680
5,700
3,500
4,100
5,700
1,680
5,760

600
1,680
1,680
5,700
1,900
1,680
1,600

1,800
1,680
1,680
5,600

5,150
1,680
1,450
1,680
2,000
600
600
600

O.Sﬂ
C.W.
Spark
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W.
Spark
C.W.
Spark
Spark
Spark
Spark
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
C.W.
Spark
C.W.
C.W.
C.W.
C.W.
C.W.
Spark

Spark
C.wW.
C.W.
C.w.

C.W.
C.W.
C.W.
C.W.
Spark
Spark
Spark
Spark
C.W.

YNOPLIC I'eport.
Hourly route report.
Hourly route report.

North Sea synoptic report in plain language.

Hourly route report. .
Eastern France synoptic report.
S.W. France synoptic report.
Synoptic report.

Howrly route report.

Jugo Slavian synoptic report.
Azores synoptic report.

Dutch synoptic report.

Danish synoptic report.
Western France synoptic report.
Hourly route report.

Swedish synoptic report.
Hourly route report.

Rumanian synoptic report.
Norwegian synoptic report.
Azores synoptic report.
Southern France synoptic report.
Bulgarian synoptic report.
British and Icelandic synoptic report.
Navigational warnings.
Navigational warnings.
Navigational warnings.
Navigational svarniggs.

Hourly route report.

Howrly route report.

Polish synoptic report.

U.R.8.1. signal.

Hourly route report.

Hourly route report.

French synoptic report.

Hourly route report.

Hourly route report.

Moroccan synoptic report.
Forecasts for Portugail.

Hourly route report and forecast.
German synoptic report.
Moroccan and. Algerian synoptic report.
European synoptic report.
European synoptic report.
Eventual warnings.

Finnish synoptic report.
Navigational warnings.

Hourly route report.

Hourly route report.

European upper air report.
Upper air report.

Hourly route report.

Russian synoptic report.

Morocecan synoptic report and forecasts.
Hourly route report.

Hourly route report.

Austrian synoptic report.

North African synoptic report.
Hourly route report.

Eastern France synoptic report.
Hourly route report.

Spanish synoptic report.
Navigational warnings.
Navigational warnings.
Navigational warnings
Czecho-Slovakian synoptic report.

Nauen
2355 Nauen
2355 Pearl Harbour, Hono-

lulu

,30!

Special report [or uar

POZ 3,100 Spark  Time signal (Internati
POZ .12,000 C.W. Time signal (Internati
NPM 11,500 C.W. Time signals.

_ Radiotelephonic communication with aireraft in flight, on a wavelength of 900
daily from the following stations :—

Manchester Castle Brom
Cologne Renfrew
Rotterdam Geneva
Lausanne St. Inglevert
Scesterberg Lympne

The following stations give almost continuous transmissions :—

Brussels

Ostend

Croydon

Schipol (Amsterdam)

Le Bourget

Abbeville
Carnarvon
Devizes
Stonehaven
Marion
Tuckerton
New Brunswick
Glace Bay
Tuckerton
Nauen
Eilvese
Stavanger

Long Island
Long Island

Ongar
Ongar
Ongar

Saint Assise

MUU 14,000 C.W. Transatlantic traffic.
GKU 2,100 C.W. Marine traflic.
GSW 4,600 C.W. High speed commerc
(Berlin) ; LP replies
WSO 11,500 C.W. Transatlantic traffic.
WGG 16,100 C.W. Transatlantic traffic.
WII 13,600 C.W. Transatlantic traffic.
GB 7,850 C.W. Transatlantic traffic.
WCI 16,800 C.W. Transatlantic traffic.
POZ 12,600 C.W. Transatlantic traffic.
OUul 14,400 C.W. Transatlantic traffic.
LCM 12,000 C.W. Transatlantic traffic.
WQK 16,465 C.W. Transatlantic traffic.
WQL 19,200 C.W. Transa:lantic traffic.
GLB 3,800 Working with Paris, U
GLA 2,900 o ,» Berne, I
GLO 4,350 . » Madridg

UFT

15,000 " "
At the time of going to press, the traffic of Clifden. MFT. conducted on 54
suspended, owing to the damage done to this station. g

Long I8

\/

BROADCASTING. £
Regular Programmes are broadcast from the following European stations L
Locality. Call Wave- G.M.T. Nature %F
Sign.  length. T
GREAT BRITAIN. C
London .. .. .. 2L0O 369 Weekdays Regular nig
Manchester .. .. 2Z2Y 385 1030 to 1130 TUBMEBEWN
Birmingham 5IT 420 1630 to 2200 appear in d
Cardiff 5 WA 353 Sundays conducted =
Newcastle 5 NO 400 1930 to 2130  |by the m
Glasgow 5 8C 415 Company. =
FRANCE. Daily S
Paris (Eiffel Tower) FL 2,600 0540 Meteorological
1015 Meteorological 1
1430 Financial bulle
1720 Meteorological {
2110 Meteorological 1
Sundays
Levallois-Perret (Radiola) .. SFR 1,780 1300 to 1400 Concert.
Weekdays
1145 to 1245 News and Conce
& 1605 Financial bullet
1615 to 1715 Instrumental m
1945 Miscellaneous n:
2000 to 2130 Concert.
Ecole Supérieure des Postes et — 450  Tuesday and
Télégraphes Thursday
1845 to 2100 ; Concert.
Saturday
1530 to 1830
Daily
Radio-Riviera (Nice) ; — 460 1000 News and conce

1600 to 1700 News and conce



www.americanradiohistory.com

3100000 pue smoN 00LI 04 (09|
"}100U0D pue smaN 0001 09%
Lireq
0€81 21 0g81
Lepangeg
0012 01 ¢¥81
Aepsany,
pue Lepseny,  (ocp
‘20T 061g 09 0003
'BMAU SnoauR[Iens ] GFGT
OISnul [ejuawNagsuy GYLT 03 ¢igi
“unang jerougur g G001 :
399U PUB sMN ¢HZT 09 GBI
sAvpeo A

A192U0))

(091N) ®a01ATY - 01pERY

saydeaSeay,

— 9 89980 sep aunsupdng a10o5y

HOIUOYH 00FT 01 00T 08L°1 q4ds
sAvpuny
*38893I0] pue q10dea Eomwo_ohcmum? 011z
'3190U00 pue sBIAI0] [eoiSoj010a90 0ZL1
(esinog sled) ume[mq lerouRury 0¥l
J5BO0I0F puw qiodes [e2130]0100901y ¢101
'$18B08I0F |BOI50]0108)8 [ 0¥eo 009°g T4
Lreq
“Lueduiop) gid o8¢
Bunswoproig  ysnug ayr 4q 061z 03 0861 | 00% ONS -
SUo1IBYS 9soy3 woay pejonpuos sAepung (344 VM S
91® ‘ssa1g Anep ey ut reedde 0022 €1 0€9) 0Z¥y LIS
Yo1ym jJosmmonaed ‘sourweaSord 0€11 010801 944 AZC
Buruaass pue Sururow TemBeyy w\mﬁmvu_mm.\w» 69¢ 01
‘q38uel  -uSig
‘uotsstwisuwiy, jo amnge N ..H.E.wu. -9AB AL e

(ejotpRY) 331193 -810][RAGT

A {1omo, 1oyar) streg
"THONVHA

o Tt modsern

" 93seOMa N

o N Hiprey

: weySuraLg

REAEED (e iy

E- ** uopuory
.Z~<E-~.m~,ﬁ<m-m0

L9100

—isuon®ys uvedoany Suimorog 9} WO} 3sBOPROIG are sowmBagoly semSeyy
‘ONILSVDAvOoug

‘To19eI8 8IY) 09 QU0
St “M'D senewr (gs'c uo pelnpuo. "I JIN UepyI) Jo ogyeiy oy

p e8rwep oyq 0g Bumo ‘pepuedsns
‘ssoxd o9 Surog Jo ewng eyg 9y

"002°6T TOM ‘Puss| Suo = 000°¢1 Ldn OSISSY quieg
‘009°€ VVH ‘Pupely “ 09€p o1o 1egug
00%'s gGH ‘outeg « 0062 VIO 1e8uQ
0082 44N ‘streq yam Suryiom 008’8 719 1eSug
OWeIg o13Uel BsUBL, ‘MO 00361  TOM puesy Suory
OYBIY OIURIGBSUBLT, "D COF'9T  MOM pue(sy Suory
Oyyer} onuB[jUSUBLY, ) 00021 DT Je8uBanyg
oyen snuepesusiy, ‘M0 00%F1 1o oseAny
oyBIy dnueEsURL], ‘MO 009°z1 Z0od uenen
oyyBIg do1jue[RsURLT, ‘MO 008°91 DM uogsexony,
OBl dnuRIEsUBL], ‘MO 098°L g0 Leg eowpy
oyeI onueyEsUBL], MO 009°¢1 Im ormsunag meN
oyFBIg orjusesuBl], ‘MO 00I°'9T DOM uogenony,
"OLjeI] d1qUB[IBSUBIY, "MD 00811 OSm uoue
‘sexjewr 0gz‘e uo serjdes d1 ‘ (unjaegq)
d'T U4 omggery yesewwon pesds udryg ‘MO 009°p MSD usAryouoly
R euLBy ‘MDD 001°g njxon seziae(q
04jRI} O1IUR[YBSUBLY, MO 00091 AN uoAIBUIR))
—* SUOISSTWISIIEI] SNONTIIUOD 4s0tye 2AI8 suotiels Surmorog oYy,

olrasqqy

sudw g Breqregsag 308mog ey

(sterB)) 119A913uy g auuesnery (wepisyswry) [odyog

BAQUOK) WepPIeyjog uopLox)

MaTjueyy sudorop pPuesQ

yorswoag apgsp) I9gseyoURy s[essnagy

U0 PoruIms st ‘saigew (oG o YjSuaresem e uo ‘SIg Ul qeIoate yyim

——: Suone;s Jurmoloy ey uroxy Ajep

‘s[eudis awiry, MDD 00¢‘11  WdJN

‘(ewoyas [euonBIIeqU]) [BuUSTs ouLT, MDD 0003T* ZOod
"(ewayos JenolyvUIsgUT) 1eusis ewry, yaedg 00t‘e Z0od
SJouLey 01 910do1 feedy  wawd 000 L1 ]

ToTBROTUNUIULOD sruoydereqopeyy

nmy
-OUoH] ‘moqrey raesq gecee
usne N eeEg
uene N g ad

o8uTus Aoy 1oz

"410dea a1douds ueLBAOIY-0ysez))
sdurturem Teuonyediae N

‘sururem TeuoneiaeN

‘sururem reuonjeldiae N

1oder ondouds ystuedg

"340dor aynox Aumoyy

9a0dea anpdouds eoyes A uaaysesy
310de1 eqnoa Apmogy

pa0dea ondouds uBIIY )0 N

J10des ayydouds ugLsSNYy

*9a0daa omoa Almoyy

3a0da1 ognoa Aoy

®)5823105 pue ja0des orpdouds UBIV0IOY

a0dar o1pdouss uBISSTIYY

3a0des eqnou Aoy

"s10dex are aaddpy

J10dor mie Joddn usadoangy
"310de1 eqnoa Armoyy

3a0da1 emoa Apnoyy

‘suturem [euoye3iae N

‘jx0dex onydouds ystuurq
sBururea renjusagy

*g10daa ondouds usadoangy
g10dax oradouds usadomryy
310dea dindov s UBIIST[Y pue uwdd0I0yy
*310der arydouds uBwIoy)
18820105 pur qroder eqnoa Apmoyy
‘Tednyiog 10§ S38$BI0IO, T

q10dex arydouds UBOD0IO
*p10dea egnoa Apnoyy

*330des eqnoa Aoy

“3a0dea oydouds youes g

“370dea eqnoa Ljanogy

ga0dea eqnoa Aoy

Teudis gy

“y1odor argdouss ystog

"9a0de1 eqnos Aoy

"3a0der egnoa Aumoyy

‘SOMuIRM |RUOreFiAY N
‘sumrem [euoryeSiae N
‘sSururem reuoiysSiae N
‘sSururem jeuoTyESian N

Jaoder onpdouds OIpUB[ed] pue ysnug
*3a0de1 o1pdouds uBLIesSMg

“310dex orydouds cousx A ureynog
‘310dex onpdouds $910ZYy

“a20der orydouds uerSemio N
310dea orpdouds uBUBUMy
‘330der eqnox Almoyy

paodex arydouds Ystpemg

"p10der eqnos Apmogy

aoder orydouds QOURA] UIOISO AL
"410dea amydouds ysruecy

‘3rodar orydouds gy

J10der onndouds seaozy

210der ondouds uriAR]g oSnp
‘9a0de1 egnox Apnoyy

130dex orpdoulg

J10dex ondouds UBLT ‘A S
310dex orgdouds oUBILY WISV
’ ‘910dea onoa Amoy

"efen3ue| ure;d urgaodea opdouds weg ypi0 Ny

*3a0dex egnoa Apmogg
‘p30der emor Armoyy
-a10dox oradoud

M0

EEEEE
$

.

EEszEE
VOVVLTTT D

EEEEE
nUO

LM
3]
5

THO
07079
0DdA
aNA

0do
vna

dHO
OAdO
p:C 1]
dND

ovy

ONJ-

a.1s

UNI
ANJ
vSO
vro
aNJg
d1
vaon
3NAa
d1
VIO
ALD
WND
aNJg
04do
T4
OAdO
MAO
vn
avm
ONJI
ANJI
o
AND
HINO
aTo
vaon
a4q
ong
ALD
HDT
ond
qaLs
rvs
ViAo

IX0
a.Ls
LO4
g4
INJ

qnga
OX
0do
nA
OAdO
JAdTO

ongery
youyeg qa0g
paengysty

5380039 MNY) -

[eyoueqrIR)
1e8inog oy
Z39IN
(stessrug) opoopy
UBIIBPqy 1pIg
(euuaiy )
m.S&cE:w.:owa:eQ
apusgs()
augoo)
BOUB[qRSE))
(peadorgeg)
PUB[OF aoN
(steqen) ERCECI Flhy ST
Breqiagseog
uesnByIoysTmsSTugyy
Afrwoy
souueroUa[L A
diemguy
suweypuey
108mog e
UssNeYI83snmMsSIuQyy
Ansuryg ary
AMI-1e-ury
uesnByIosnmsSiugyy
Anspy ary
OJUBSUOTY:
BUNOTPOTY
j98mog o
(sjessnag) aoon
sueg
apuegs)
augofop
S9JUB N
MBSIB AL
(sreren) gqueaejSuy -4g
souusIOUS|® A
T
PuBleIO] UpaoN
PBOH uleyy
Pud spuey
Austuy ary
Byog
88j{Qrenbiog-uomop,
ojuBSNO
BlURISIIY))
NBIIS0IO -)s0aByING
Biequeyseog
S1oqspaeyy
Lnsturyy ary
smo,
Aq8ufy
S1equieyssog
(sBateps,y) BIIS2IQT,
epragieg
3e8imog oy
epunweursg
31030004y
239
(spessnag) epoop
ueaysWIOY A
apues()
sulojop),
Fmoatau

0€21
0891
0€s1
0€s1
0€gt

381
Gest
(4491
0g¢1

08sT
6TCT
G161
gler

01et
8081
e0el
091
S0¢1
€081
0091
GS¥1
0e¥%1
0epl1
0S%1
5541
(U541
9EF1
GET1
0E%1
8¢¥1
(4421
0C¥1
6IPT
9i¥1
SI¥1
eI%l
80%1
£0%1
0071
00%1
00%1
0071
00%1
gegl
0¢€1
0881
0S¢l
0981
PPET
(21
9€¢1
GEE1
GEE1
0€€1
0€€1
0€81
8G¢€1
eeel
ggel
€281
(44|
0381
61€1
9181

(s K

*8310de1 oiydouds usueSy pue UBI00ION
© *(ewoyos yousag) eusis ouny,
‘3r0des ondouds yswuurg

'S9INOX QUUBSNET
-Sleg-suodT-uoliq-sueg doy syseo0IO
‘paoder orpdouds wesdoangy
‘pa0des orydouds ugedorngy
"pi0dax oyydouds ueruenmy
*310dea 9gmox Aumopy
‘proder orydouds uwodoiop
"$38®00103 pue q10dex oydouss usoooloy
‘pa0des orydouds usmier
'§9580010) pue 4i0de1 93noa Apmofy
‘310dex aqnoa Lpmoyy
g10dar amor Lpmopy
‘qaoder orydouds youaeay

‘pa0dea onydouds uelysny
“p10dea eynor Aumoyy
q10des orpdouds ystog
“r0dax emox Apmoyy
3a0dex orydouds ueruoy9sH
‘pi0der emoa Aunog
‘310dax eqnox ALmopy
‘sSutues [euciyeSiae )
‘sSutures [euoryeSiaeN
‘sSutuaes jeuogeSiaeN
‘sfuruies peuorediae)
‘paoder eqnoa Amory
‘sutures [euoguSIABN
'S[eudis ewy oyguerogy
3a0dea orydouds esondngrog
‘s8uturem [euoryeSiaeN
'SIABM UONRIQIB])
‘110dax o13douds OTPUR[EO] puB YsipIg
‘310da1 eqnoa Llanogg
“320dea orydouds eouwag uIeyInog
"S9IMOI S[OSSNIL - UOPUOTT-SLIBJ 10§ $35800.0T
‘310dea oydouds uBI1Zomio N
SeAvM UOHRIQI B
'$9ABM UOTJRIQTIR)
“110der aqnor Lmoyy
‘310da1 o13douds UBTUOYYST
q10dex orydouds ysipemg
9a0dea orydouds uwmiamv(g odnp
‘qr0dex eqnoa Apmoy
*310dex oydouds souway REECLTEYTY
“g10dea oudouls ysus(q
‘gaodex ondouds yogncy
"920dea oydouly
"310daa orydoudg
‘pa0dea eqmos Lpmoyy
“ta0der onydoudy
330dea orydouds soues J M8
"430deu orydouds souery uieyseyy
“g10der synos Armop
‘o8en3uey urerd ur qaodea ondouds vog yy10N
-j10dea orgdouds urIuO}jerT
‘g10dex o1pdoudg
“prodea onydoudg
*310dea orgdouds uwoifea auIyy
‘p10dea ogmos Apmogy
‘pa0dea egmoa Aumop
"g10dea ondouly
910dea orydouds oo1y)
aodes eqnoa ALmogy
“odo. aanor A1ing

222
TS

zrEsss
noLLLLY

L
h
o]
=%

EEsEE
TOTBTO

MO

EEzEEE
D000V L0O

-2
-
EE

OOowm

00¢°¢
00¢‘c1
00L‘e

089°1
00L‘e
001‘%
00g°L
089°1
000°g
008‘T
00L‘S
089°1
0891
089°1
008°L

009°c
089°1
00€°g
089°1
000°2
089°1
0081
009
009
009
008°G
00€°‘1
009
00g°e1
0001
009
089°1
001
0012
00¢‘e
089°1
0008
006
00%‘1
0891
0061
003‘%
009
0891
0881
0c9‘e
006°1
00¢ ‘¥
000°F
0891
0001
00€°s
0S¥1
0891
0921
0031
00€°g
00Z°1
008°G.
089°1
089°1
00€°1
009°¢
089°L
AT

ANng
vro

aNJa
d'T
AER)
ong
qa.Ls
NIND
dND
d’T

AL D)
gNJ
odo
T4

dHO
OAdO
dvm
ONA
VZv
ANA
oTD
aIAD
LSO
AND

WID
HWO

10d
a1o
vaO
VIO
OVvX
ong
aNJg
HO'T
vaO
vAO
qa1Ls
VZVv
rvs
gAH
vaAD

axXo0
gLS
DAH
Mmd
gNJ

qan4q

0X
0do
1A
a0
oNndg
NV
XN1
ONA
UNJA
: 63

uosn

neags

uesny

8aeq

(sterep

=)

americanradiohisf@rv con

saqjod

WW&

(81081
uea

(srerep) 4

88
UL


www.americanradiohistory.com

0903
0905
0905
0905
0908
0910
0910
0910
0910
0910
0910
0910
0915
0915

0916
0919
0920
0922
0925
0928
0930
0930
0930
0930
0930
0935
0936
0944
0950
0950

0955
1000
1005
1003
1005
1005
1008
1010
1015

1016
1019
1022
1025
1025
1028
1030
1035

Valenciennes

Kénigswusterhausen LP
Soesterberg STB
Romilly FNR

St. Inglevert (Calais) FNG
Csepel (Budapest) HB

Cullercoats GCC
Fishguard GRL
Mayence LUX
NewHolland (Petrograd JRAC
Port Patrick GPK
Valencia GCK
Air Ministry GFA
Toulon-Porquerolles FUQ
Cologne GEK
Ostende OPVO
Sidi Abdallah FUA
Uccle (Brussels) oPrPO
Paris FL
Le Bourget FNB
Carabanchel EGC
Prague PRG
Rome ICC
Rome Centocelle ICD
Tours YG
Metz YC
Air Ministry GFA
Soesterberg STB
Monsanta (Portugal) CTV
Bergen LGN
Balboa (Panama) NBA
Paris FL
Paris FL
Valenciennes FNV
Renfrew GER
Romilly FNR
St. Inglevert (Calais) FNG
Mayence LUX
Norddeich KAV
Cologne GEK
Ostende oPVvVO
Ueccle (Brussels) oPrPO
Metz YC
Rochefort + FUR
Le Bourget FNB
Swinemiinde KAW

Paris FL

5,700
1,900
1,680
1,680
4,400
600
600
2,200
2,000
600
600
4,100
1,350

1,680
1,680
5,150
1,680
2,600
1,680
2,000
4,500

11,000

2,250
1,850
1,450
1,680
1,680
2,400
1,850

10,100

2,600
2,600
1,680
1,300
1,080
1,680
2,200

600

1,680
1,680
1,680
1,450
3,300
1,680

600
2,600

ourly route report.

European upper air report.

Upper air report.

Hourly rourte report.

Hourly route report.

Hungarian synoptic report. .

Navigational warnings.

Navigational warnings.

Rhine region gynoptic report.

Russian synoptic report.

Navigational warnings.

Navigational warnings.

General Inference for 0700 (plain language).

Synoptic report and forecast in plain
language {French).

Hourly route report.

Hourly route report.

North African synoptic report.

Hourly route reportitonal scheme).

Time signal (Interna

Hourly route report.

Spanish synoptic report.

Crecho-Slovakian synoptic report.

Ttalian synoptic report.

Ttalian synoptic report.

Western France synoptic report

Eastern France synoptic report.

Hourly route report.

Hourly route report.

Portuguese synoptic report.

Gieneral Inference for 0700 and forecasts
in (code).

Time signals.

Scientific time signal.

European synoptic report.

Hourly route report.

Synoptic report.

Hougly route report.

Hourly route report.

Rhine region synoptic report.

Synoptic report and forecast for the North
Sea.

Hourly route report.

Hourly route report.

Hourly route report.

Eastern France synoptic report.

S.W. France synoptic report.

Hourly route report.

Synoptic report and forecast for the Baltic.

U.R.S.1. Signals

1536
1550
1550
1600
1600
1600
1602
1603
1605
1608
1619
1622
1628
1636
1645
1650
1655
1655
1700
1702
1750

17565
1800
1802
1803
1805
1808
1808
1810
1815
1815
1820

1820
1822
1825
1825
1825
1830
1830
1830
1835
1835
1840
1840
1850
1850
1850

‘alencia
Air Ministry
Le Bourget

Brussels (Faren Aero).

Ostende

Paris
Manchester
Castle Bromwich
Valenciennes
Renfrew

St. Inglevert (Calais)
Ostende

Uccle (Brussels)
Le Bourget

Air Ministry
Swinemunde

Le Bourget
Washington
Annapolis
Manchester
Castle Bromwich
Lausanne

Balboa (Panarma)
Manchester
Castle Bromwich
Valenciennes
Renfrew
Romilly

St. Inglevert (Calais)
Mayence
Borkum
Cherbourg

Paris

Wilhelmshaven
Uccle (Brussels)
Metz

Rochefort
Swinemiinde
Belgrade

Terceira (Faleiras)
Soesterberg
Lyngby

Tours

Gibraltar
Karlsborg
Bucharest-Herestrau
Christiania

Malta

GEC

NBA
GEM
GEC
FNV

Navigational warnings.
Hourly route report.
Eventual warnings.
‘Weather report.
Navigational warnings.
European synoptic report.
Hourly route report.

Hourly route report.

Hourly route report.

Synoptic report.

Hourly route report.

Hourly route report.

Hourly route report.

Hourly route report.

Hourly route report.

Synoptic report.

Eventual warnings.

Time signal (American scheme).
Time signal (American scheme).
Hourly route report.

Hourly route report.

Weather report for Switzerland.

Time signals.

Hourly route report.

Hourly route report.

Hourly route report.

Synoptic report.

Hourly route report.

Hourly route report.

Rhine region synoptic report.
Synoptic report.

Synoptic report.

District forecasts (Sundays included).

North Sea synoptic report in plain language-
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NOVEL IDEAS AND INVENTIONS

Abstracted by PHirip R. Coursgy, B.Sc., F.Inst.P., A M.LLE.E.

I.—Transmission on Short Wavelengths.

HEN attempts are made to transmit
W signals on short wavelengths many

experimenters find difficulty either
in tuning the aerial to the required wavelength,
or in getting sufficient current into the aerial
to obtain any useful radiation. Sometimes,
too, difficulty is experienced in obtaining
oscillations at all from the valve transmitter
when attempts are made to work on 200 metre
waves, or less. This latter difficulty is one
that arises mainly through incorrect proportion-
ing of the various parts of the circuit to one
another.

A recent patent taken out by a German
radio company may prove helpful in this
connection, besides providing another field
for experiment.* The main idea of the
proposal is that no attempt should be made
to get the actual C.W. generator—i.e., the
valve—to oscillate down on the short wave-
length which it is desired to transmit, but
to let it oscillate at somewhere about double
or treble this wave. The actual aerial should,

é, c,

R T sl
Lo

=

()6 L

.~

=€
Fig. 1.

of course, be tuned to the wavelength to be
transmitted—and up to this point there is no
particular novelty in the invention, as it has
frequently been proposed to tune the aerial
to a harmonic of the generator frequency. The
novelty of the idea lies in adding to the aerial
circuit another closed circuit which is also

* British Patent No. 182762, by R. Herzog and
the C. Lorenz Co.

tuned to the wavelength of the transmission.
This circuit serves to hold the frequency of
the aerial constant at that corresponding to
the wave to be transmitted, independently
of the frequency of the C.W. source.

An open radiating circuit like an aerial,
having capacity and inductance distributed
along the aerial wires, is much more readily
caused to oscillate at a harmonic of the
frequency of the source, than is a closed
oscillation circuit in which the capacity and
inductance are Jlumped into d>finite parts of
the circuit. Hence, even if the aerial is
tuned to a harmonic of the oscillator frequency
it will have a tendency to radiate at the
frequency of the source rather than at its
own, but the addition of the closed circuit
serves to stabilise matters.

In Fig. 1 the arrangement is sketched.
In this diagram the C.W. source is represented
diagrammatically by G, and its oscillation
circuit—which is tuned to the longer wave-
length of about twice that to be transmitted—
by L, C,.

The main aerial circuit is A L, L, E, and this
is tuned to the wave to be transmitted. The
auxiliary closed circuit is L,C,RL,, which
also is tuned to the wave to be transmitted,
R being a resistance which is preferably made
about cqual to thc effective high-frequency
resistance of the aerial itself.

The C.W. source G would, obviously, be
the ordinary valve oscillator ; but the method
would apparently be more useful when applied
to an arc transmitter, as there is much greater
difficulty in obtaining oscillations of short
wavelength from an arc than those of long
wavelengths. In any case, however, it would
appear to provide a useful field for experiment
with short wave valve transmitters.

2.—A New Method of Receiving Radio

Signals.

The reception of wircless signals without
detectors, valves, telephones, or any of the
usual adjuncts of the ordinary radio receiver
has become possible by a discovery made
by W. F. Einthoven. The string galvanometer
bearing his name, in its ordinary form is of
use only for physical measurements or for
laboratory work on radio signals. It responds
only to low frequency currents, or the slow
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current changes obtained by rectifying radio
signals by a crystal detector or some similar
rectifier: Einthoven has found it possible*
to construct a fibre of quartz small enough to
tune to the actual radio frequency of the
signalling waves, so that when such a fibre is
placed in a magnetic field and the received
radio-frequency current is passed directly
through it, it will vibrate while the signal
lasts. By means of a suitable microscope the
movements of the fibre can be rendered
visible, and projected on to a screen for observa-
tion or photographic recording.

With a quartz string 1 millimetre long and
one-thousandth of a millimetre in diameter, a
tension of 20 milligrams suffices to tune it to
a frequency of 300,000 cycles, which cor-
responds to a wavelength of 1,000 metres.

The actual quartz fibre is enclosed in a
vacuum so that air friction is reduced to a
negligible quantity, and the damping of the
vibrations of the string can then be made very
small—much smaller in fact than the damping
of any ordinary electrical oscillation circuit.
As a result of this the arrangement becomes
very much more selective than any ordinary

* British Patent No. 187971, by Nederlandsch
Indié, assignees of W. F. Einthoven.
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electrical tuning means ; although, if required,
the damping can be increased sufficiently
to enable high speed Morse signals to be
received up to several hundred words per
minute.

3.—Reducing the Resonance Effect in
Loud Speaker Horns.

Anyone who possesses, or who has seen a
Brown loud speaker with one or more holes
drilled in its horn, may have wondered at the
reasons therefor. A recent patent issued to
S. G. Brown discloses the purpose of such
apertures.* By their use the pressure of the
air vibrations forming the sound is relieved
at points where reflections may occur from the
walls. These ““ nodal ” points occur at one-
half, one quarter, onc eighth, etc., of the
length of the horn from its smaller end, and
holes may with advantage be made at these
points. A purer reproduction of the sounds
thus becomes possible, with less resonance
effects due to the horn. The construction of
a horn with its smaller part of cast metal, and
its larger portion or mouth of spun metal
is also covered by the same patent.

* British Patent No. 194510, by 8. G. Brown:

How to Find the Wavelength of Circuits.

HEN dealing with radio circuits,

\ }s/ it is generally more convenient
to deal with wavelength rather than
frequency. Since the velocity of electro-
magnetic waves is 300,000,000 metres per
second, and the wavelength is equal to velocity
divided by frequency it follows that in place of

I .

f i may write

A = 1884 v LC where

A wavelength in metres,

L  inductance in microhenries (uH),
and C — capacity in microfarads (mfds.).
This is the formula commonly used in wave-
length calculations. -

From this formula it is easily seen that since
the frequency or wavelength depends upon

a constant times v LC, the quantities L or C
may have any value provided their product is

unaltered. It is therefore an easy matter
to construct a table showing the value of the
product of L and C for any wavelength.
Such a table 1s given in Table I. Here the
wavelength is in metres, C is in microfarads,
and L is in centimetres. One microhenry is
equal to 1,000 centimetres.

With the aid of the table one is able to find
the wavelength to which a coil and condenser
will tune without using the wavelength formula
at all, or onc can find the correct value of
capacity and inductance to tune to a given
wavelength.

Thus suppose one wishes to tunc to 380
metres. Looking at the table, 380 metres
corresponds with an LXC value of 407
If one decides to use an Igranic coil, say
No. 50, we look up a table for its inductance,
which is 134 microhenries or 134,000 centi-
metres. The capacity which must be used
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across this coil isthen 0r 00003 miCro-

134,000
farads, which is well within the range of a
variable condenser having a maximum value
of 0-0005 mfds.

As another example to make the use of the
table quite clear, suppose it has been decided
to use a variometer to bring the aerial circuit
into resonance with the signal we desire to
receive. The capacity of an ordinary aerial
may be reckoned as equivalent to a fixed
condenser of 0-0003 mfds. A well-known
variometer which may be purchased has a

Showing the wavelength corresponding to various values of capacity and inductance.
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minimum inductance value of 54 upH, ot
54,000 c¢ms., and a maximum value of 530 uH
or 530,000 cms. The product of LC in one
case is 16-2. Looking up the tables the
wavelength most nearly corresponding to
this value is 240 metres.  This is the minimum
wavelength to which the circuit will tune.
The maximum wavelength corresponds with
the product of §30,000X 0-0003 or 159 in the
tables, and is seen to be 750 metres. The
variometer used in conjunction with an aerial
will therefore tune to all wavelengths between
240 and 750 metres. Ww. J.

Capacity is

in microfarads and inductance in centimetres. One microhenry is equal to 1,000 cms. of inductance.

A A Y A o |
Wave CL Wave CcL Wave CL } Wave CL Wave CL
length | Cin pf length | Cin uf length | Cin uf length | Cin uf length | Cin puf
metres | L in em metres | Lincm || metres | L in em I. metres ‘ L in em metres | L in em
) |
| I
5 0057 || 196 ‘ 10-71 470 | 623 830 | 1940 | 2000 ! 1126
10 0282 200 | 11:26 480 | 648 | 840 | 1985 2060 | 1183
15 0635 205 1183 490 | 676 850 | 2031 2100 | 1241
20 [ 1129 210 | 1241 860 | 2082 | 2150 | 1301
25 1755 | 215 1301 500 | 704 870 | 2132 ' 2200 | 1362
30 2530 | 220 | 1362 510 | 733 880 | 2170 | 2250 | 1426
35 3446 i 225 | 1425 520 760 890 229 | 2300 | 1489
10 450 230 | 1480 530 | 79:0 | 2350 | 1555
| 45 | 570 235 | 1555 510 | 821 900 980 | 2400 | 1622
| 50 | 08 ool | ooiss ey | Sl woon | Bk =0 e g
| k . 2 o€ [ 560 R84 ) 238:-1 i
| 55 852 570 | 914 930 | 2434 2500 | 1760 .|
‘30' 1-014 250. | 17-60 I 580 | 94.7 940 | 2487 2550 | 1831 |
65 | 1188 255 1831 | 500 98-0 950 | 2541 2600 | 1903
o e 20 T 960 | 2595 2650 | 1977
i *5 S 970 | 2647 2700 | 2052
8 . 2 205 | 600 _ 101-4 i o
.- 2094 518, | 3198 610 | 1047 7o || s 1| oo | =
90 2280 280 | 2207 620 | 1082 -
95 2-541 285 | 22:87 U] [l ==y _ 2000 | 2366
! 290 23.66 | 640 115-4 1000 281-8 2950 2450
100 | 2816 | 295 | 24.50 650 118-8 1050 | 310-5 9
105 | 3105 | | 660 | 1225 1100 | 3404 [
110 3.404 300 25-33 670 126-3 1150 3721 it 3000 2533
i 3721 210 | 27.05 680 | 130-2 1200 | 405 3500 | 3448
120 i 320 | 28.83 | 690 | 1341 1250 | 440 4000 | 4500
T 2 B 5 sty | 1300 | 476 | 4500 = 5700
130 | 476 340 | 3255 | 700 | 1378 | 1380 | 513 20008 T0L0
135 | 513 350 | 3448 | 710 | 1419 IRO0 1 o2 gty RECZD
= . 50 | 592 6000 | 10140
140 552 360 | 3648 | 720 | 1459 | 145 :
145 592 370 | 38-54 730 | 150-0 ' [ "ate® [t
380 | 40-7 740 | 1540 | 1500 | 634 | 7000 | 13780
150 6-34 390 | 428 750 | 1583 1550 | 676 7500 | 15830
155 676 | 760 | 162'6 ‘ 1600 | 720 i
160 7-20 400 | 450 770 | 166-8 1650 | 766 [ 8000 | 18010
165 7.66 410 | 473 780 | 1714 1700 | 813 | 9000 | 22800
170 813 420 | 497 ! 790 | 1756 1750 | 862 || 10000 | 28160
175 862 | 430 | 520 1800 | 91z || 15000 | 63400
180 512 440 | 545 ’ 800 | 180-1 1850 | 963 20000 |112600
185 963 | 450 | 570 810 | 1847 1900 | 1016 25000 (176000
| 1% | 1016 | 460 | 596 “ 820 | 189-3 1950 | 1071 30000 |253300
! | | U il
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY —XI.

It is the purpose of the writer to dcal with the principles underlying the action of wireless receivers
and transmitters. Those who know why, obtain much pleasure which is not experienced by those
who have no idea of the action of their wireless set.

The series has been specially arranged so that the readerwho follows each section as it appears
will have obtained a complete wireless education with a minimum of time and trouble, and he will
be in a position to successfully design his own wireless equipment.

In previous sections the writer has dealt with the principles of electricity such as the effect of
resistance, capacity and inductance, The last sections deal with alternating current work and
the properties of resistance, inductance and capacity in series and parallel, the study of which is

so important 1o those who desire a clear understanding of wireless.

By W. JAMES.

29.—Properties of a Series Resonant
Circuit.

HE outstanding property of a series

I circuit which is in resonance with an

alternating pressure is that the circuit
offers a very low resistance to the flow of
current. Although the reactance of the coil
and the condenser may be very high, yet
only resistance limits the magnitude of the
current flow. It is for this reason that a
series circuit is sometimes called an acceptor
circuit.

If we plot a curve showing the relationship
between the reactance of an inductance in
ohms and the frequency, a straight line is
obtained as at A, Fig. 63. The reactance
being equal to 2 nfL ohms, when f is zero,
the reactance is zero. Increases in frequency
cause corresponding increases in reactance,
hence a. straight line results when reactance
and frequency are plotted.

« 600} i - 4{ —_—
+ 400—— __{F .47%/ —— s _
7 A € |
1.200 o e T i
I ek W e
O —
: —
Q / |
L‘4."'200 = Tt ~—
+3 / | B
pon g et JI |
~6005 100000 200000 300000
FREQUENCY
Fig. 63. Curves A and B represent the reactances of
a coil and condenser at various frequencies. When

both are connected together in a series circuit, the

resultant reactance is given by curve C. The point

where C crosses the zero reactance line 1s the resonant
[frequency of the circuit.

Curve B shows the relationship between
capacity reactance and frequency. The re-

” T
actance of a condenser is equal to ——
7 fC
ohms. When the frequency is zero, the reac-
tance is infinitely great; while when the
frequency is very great the reactance is very
small. The shape of the curve is determined

by the reactance being a fraction of I It

is plain that for a given change in f, for small
values of f the reactance changes considerably,
while with a large value of f, the reactance
will only change slightly.

The reactance above the horizontal line
may be considered positive, and that below
negative, since capacitative and inductive
reactance tend to neutralise. Adding them
together produces curve C. It will be noticed
curve C crosses the horizontal line at a fre-
quency of 100,000 cycles. This frequency
would be the resonant frequency of the series
circuit with a capacity and inductance of the
values used in the construction of the curves,
the reactance at this point being zero. The
current which flows at this frequency is a
maximum. For lower frequencies the capacity
reactance predominates as shown by curve C
lying below the horizontal line; at higher
frequencies the inductance is more effective
in reducing the current flow.

The Effect of Resistance.

If we have a series circuit, Fig. 64, and apply
a pressure with a fixed frequency, a curve
may be plotted showing the variation in
current with the capacity of the condenser.
With small values of capacity the current is
small, and as the capacity is increased the
current increases, until when the condenser
has such a value that together with the coil
the circuit is in resonance with the applied
pressure, the current is a maximum. This
is shown in the resonance curves of Fig. 64.
Considering curve A, the maximum value
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of the current is equal to J = gamperes. If

the pressure is 10 volts and the resistance
2 ohms, the peak value of the current is 5 am-
peres. Curve B may be drawn in the same way,
but here it is assumed the resistance present

T
%
0=

=
1
- l:_.':
A

CURRENT

|
|
|
]
|
|

Of = ——

R
CAPACITY

Fig. 64. The curves below show the current which
flows in a series circuit when (A) the walue of
reststance is small, and (B) when the resistance has
higher value. The frequency of the applied pressure
remains fixed and the capacity is varied.

in the circuit has a higher value. If it has a
value of 10 ohms, the maximum current is
1 ampere. The point to be emphasised is
that not only does resistance reduce the current
flowing in the circuit at resonance, but the
top of the curve is much flatter. In other words,
a given change in the value of the capacity
will make a much smaller relative change
in the current. Thus, referring to point C :
suppose the capacity is reduced from R mfds.
to C mfds., in the case of curve A the current
has been reduced to about one-third, while in
the case of curve B the current is but slightly
reduced.

An example will make this clear.

Case 1. Let R=2 ohms, E = 10 volts,
C = 0001 uF, L = 2533 pH. The resonance
frequency 1s 100,000 cycles. At resonance,

_E L s
- R Or = 5 amperes.
Suppose the capacity is reduced to 0-0008uF-
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With the frequency of the applied pressure
as before—

I = o -
I
R2 4 L =
v T<°" wC>
I 10

v 4 + (1592 — 1990)
- Io or 0.5 amperes nearl
= o -5 amp y.

By reducing the capacity from o001
t0 00008, the current has fallen from § amperes
to 0-5 amperes. The pressure across the coil
at resonance was w L] or 5 X 1589 = 7945
volts. The pressure across the coil when
the capacity is reduced is 794-5 volts.

Case 2. Let the values be as before, except
that the resistance is 20 ohms. The current

. 10
at resonance is 5o~ ©O°5 ampere.

With the capacity reduced to 0-0008 mfds.,
10

v'400 | (1592 — 1990)
or nearly 0-22 amperes.

The pressure drop across the coil at resonance
is 794'5 volts. When the capacity is reduced
to 0-0008 mfds. the drop is reduced to 3496
volts. Comparing the two cases; with the
circuits in resonance, when the resistance
was 2 ohms we had a current of § amperes,
while with a 20 ohm resistance the resonance
current was only o-§ amperes.

In Case 1, the reduction in the capacity
of the condenser caused the current to fall
from § amperes to 0-5 amperes, or it fell to
1/10th its value. In the second case the current
fell from 0-5 amperes to 0-22 amperes, or to
about half its peak value.

The effect of resistance is thus shown to be
a serious matter. When a circuit is required
which will tune sharply to a given wavelength,
the resistance must be kept to as small a value
as possible. Then a sligh' change in the value
of the tuning condenser will reduce the current
flowing in the circuit by a large amount.
One is then able to closely tune to a station.
Signals with a slightly different wavelength
will only cause a small current to flow in the
circuit compared with the magnitude of the
current due to a signal which is exactly in
tune with the circuit. When appreciable
resistance is present, signals whose wave-
lengths are close to that of the signal it is

D

the current will be
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desired to receive will produce a current
in the circuit with a considerable amplitude
compared with the amplitude of the current
due to the required signal. It will not be
possible to tune out unwanted signals with
small variations in the tuning of the circuit.

Effect of Tuning by Varying the Capacity

or Inductance.

It is common practice to vary the resonant
frequency of circuits by changing the capacity.
In the case of a series circuit, if we assume the
applied pressure has a constant frequency,
the shape of the resonance curve is not sym-
metrical. It will be seen that this must be
so since while the curve A, Fig. 63, representing
the reactance of the coil is a straight line,
the curve representing capacity reactance
B is not a straight line. Therefore the curves
of Fig. 64 are not symmetrical; that is,
the amplitude of the current for a given change
below and above the resonance value is not the
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same. Referring to Case 1 in the above example,
if the capacity was raised from 0-001 to 0-0012,
instead of being reduced from o-o0o1 to 0:0008,
the current

10
V4 + (1592 — 1326)?

The difference between the inductive and
capacitative reactances is now 266 ohms,
while in Case 1 the difference is 398 ohms.

The lack of symmetry of the resonance
curves through tuning with a variable condenser
is not considered to produce any serious ill
effect.

When tuning is accomplished through a
variation in the inductance, the resonance
curve is quite symmetrical, that is, a given
change in the inductive value, either increase
or decrease from the resonant value, will
produce the same reduction in current. g§:

Winner of Highest Award for Amateur Station Working in America.

[Photo : Central Press].

The Hoover Cup. awarded annually to the owner of America’s best amateur radio station, this year went to
Frederick R. Ostman of 180, Broad Street, Ridgewood, N.J. He operates station 2 OM, and s shown above
with his apparatus. The award was made by a committee of three judges selected by Hiram Percy Mawxim,

President of the American Radio Relay League. This trophy is the lighest honowr among wireless experi-
menters in America and is awarded by the Department of Commerce through Secretary Hoover to the best all-
round amateur station, the magor part of which is home-made.
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Wireless Club Reports.

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Societies.

with the Radio Society of Great Britain.

Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary.
to consider for publication papers read before Societies.

The Editor will be pleased

An Asterisk denotes affiliation

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

The Radio Society of Willesden.*

A successful meeting of the Society took place
on May 22nd. when an animated discussion
took place regarding the Society’s summer pro-
grainme. As a result it was decided to organise
visits, 1if possible, to places of general interest to
radio experimenters The provision of wireless
dances is in contemplation.

Hon. Sec., F. H. H. Coote, 183, Carlton Vale,
Kilburn, N.W.6.

The Wireless Society of Hull and District.*

A well-sustained and instructive discussion
on variometer tuning took place on May 18th.

The Hon. Secretary is at present engaged in
drawing up a syllabus for the summer months,
and offers of lectures (elementary or otherwise)
will be welcomed.

The meetings are now held every Friday at 7.30
p.m., at the Co-operative Social Institute. Jarratt
Street. Intending members should communicate
with the Hon. Sec., H. Nightscales, 47, Wenlock
Street, Hull.

The Ilford and District Radio Society.*

‘“ Ebonite ”” was the subject of a lecture given
by ‘Mr. A. P. Welch on May 17th. The lecturer
described the wvarious stauges through which the
raw rubber passed prior to emerging as finished
ebonite. He emphasised the importance of re-
moving the surface of new ebonite before its use
for wireless instruments.

Hon. Sec., A. E. Gregory, 77, Khedive Road,
Forest Gate, E.7.

Tottenham Wireless Society.*

On Wednesday, May 23rd, Mr. F. Haynes,
Assist. Editor of The Wireless World and Radio
Review, gave a lecture to the above Society on
“ Electro-Static Loud Speakers.” The lecturer
dealt with the principles of this class of loud speaking
apparatus, and described in detail their construc-
tion. The design was distinctly novel and interest-
ing, and operation of the parts was so clearly
described that many experimenters may feel temnpted
to undertake the building up of such an instrument.

The Hon. Secretary will be pleased to forward
particulars to anyone desirous of joining the Society.

Hon. Sec.. 8. J. Glyde, 137, Winchelsea Road,
Tottenham, N.17.

Harpenden Radio Society.*

By courtesy of the British Broadcasting Comnpany,
Ltd., members were recently enabled to inspect
the transmitting apparatus at Marconi House,
afterwards visiting the Company’s studio at 2,
Savoy Hill, where acquaintance was made with
Mr. Arthur Burrows in the flesh.

Other' activities of the Society, apart from the
regular meetings for lectures and practical work,

have included an expedition to the London Terminal
Air Station at Croydon.

Hon. Sec., P. A. Anscombe, Wellington House,
Harpenden.

The Stoke-on-Trent Wireless and
Experimental Society.*

Mr. T. R. Clark (Vice-Chairman), on May 24th,
gave an interesting lecture on “ Adding a Valve
to a Crystal Set.”

Mr. Clark declared that for the Pottery district,
the results of adding a low frequency magnifying
valve to a crystal detector were not satisfactory,
much better results heing obtained by adding
a high frequency amplifying valve.

Hon. Sec., F. J. Goodson, B.Sc., G.I.Mech.E.,
Tontine Square, Hanley.

Newport and District Radio Association.
At the Memorial Institute, Queen’s Hill, on
May 17th, Mr. .J. T. Gray delivered an interesting
lecture on * Aerials.”
Hon. Sec., H. W, Winslow, 3,
Newport.

Dock Street,

North London Wireless Association.*

A practical demonstration of valve characteristic
curves was given by Mr. V. J. Hinckley on May
28th. The valves used were kindly lent by Messrs.
G. Z. Auckland & Son, of Cierkenwell.

Application for membership should be addressed
to the Hon. Sec., J. C. Lane, Physics 'Theatre,
Northern Polytechnic Institute, Holloway Road, N.

Dewsbury and District Wireless Society.*

1t 1s proposed to organise a ‘‘ Direction Finding
Committee,” with the object of locating those
persons who are causing serious interference
through oscillating sets. Members are asked to
report immediately any case that comes to their
notice. It is felt that this step will serve the best
interests of both the listener-in and the experimenter.

Hon. Sec., Fred. Gomershall, F.S.A.A., 1, Ash-
worth Terrace, Dewsbury.

Cheltenham and District Wireless Association.*

The Association is now conducting a series of
direction finding experiments with a view to
tracing and reporting oscillation offenders, of whom
there are a great many in the district. The members
are working with a portable D.F. station mounted on
a motor car. At a recent meeting the Hon.
Secretary announced that Capt. Price (2 OP) had
offered his assistance with suitable apparatus.

The usual weekly meeting will be suspended
during the summer months, reopening in September
with a new course of lectures, ete.

All inquiries should be made in writing to the
Hon. Sec., H. Dean Poulton, 18, Albion Street,
Cheltenham.

D 2
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Glevum (Gloucester) Radio and Scientific
Society.*

Members recently inspected the station of Mr.
John Mayall, A M.1.LE.E. (2 MZ, 2 SD), consulting
engineer of the Society. In a description by Mr.
Chas. Box of his single-valve * super ™ ecircuit,
he stated that with it he could receive London,
Cardiff, and other broadcasting stations on a two-
foot frame.

A fleld day is being arranged and a large attend-
ance is hoped for.

Applications for membership should be addressed
to the Hon. Sec., Alec R. E. .Jennings, Caer (Gilowe,
Brunswick Road, Gloucester.

THE TRANSATLANTIC TESTS.

The portraits on this page are of Messrs. A. G.
Gregory (left) and William Vernon, of Hulme,
Manchester, who were among the successful
participators in the Transatlantic Tests.

The aerial system employed is shown in the
other illustration. Messrs. Gregory and Vernon
used three high frequency valves in addition to
the detector.

WORLD AND RADIO REVIEW

Southampton and District Radio Society.

Following on the resignation of Mr. Stockdale from
the Chairmanship. on May 17th, Mr. Holgate was
unanimously elected to the office.

A competition for the reception of telephony on
crystal sets constructed by members has been
instituted. lmprovements to the Society’s aerial
and three-valve set are being carried out.

Headquarters, Y.M.C"A., Ogle Road. Southiamp
ton.

Applications for membership will be welcomed
by the Hon. Sec., P. Sawyer, 55, Waterloo Road,
Southampton.

Redhill and Reigate Radio Society.

On Thursday. May 17th, Mr. H. W. Pope,
AM.LR.E. gave an extremely interesting lecture
on ‘‘ Telephones and Loud Speakers’ to a good
attendance of members. Mr. Pope gave his
audience several very useful methods of determining
polarity of telephones, and emphasised the necessity
of having them connected to the correct poles of
the battery.

June 16, 1923

The lecturer described in detail the ‘ Freno-
phone,” a remarkably efficient and unique design
of loud speaker about to be put on the market
by 8. G. Brown & Co., Ltd.

At the close of the meeting five new members
were enrolled.

Hon. Sec., C. W. Johnson, 111, Station Road,
Redhill.

Fulham and Chelsea Amateur Radio and
Social Society.

A most interesting lecture and demonstration
was given on May 15th by Mr. Tarrant, a member
of the Physics Staff of the Chelsea Polytechnic,
on the subject of * Klectrons.” After describing
the development of our present knowledge of
electrons from the days of Faraday. the lecturer
demnonstrated the detection, isolation and measure-
ment of separate electron discharges.

Hon. Sec., N. Mickle, 544. Kings Road, Chelsea,
SWL

Mount Pleasant Radio Society.

On Saturday, May 19th, a meeting was held at
which the chief item was a demonstration by
Mr. Hudson of his three-valve set with loud speaker.
The reception of the programme from 2 LO was
excellent.

All  particulars regarding membership, etc.,
may be had from the Hon. Sec.,, W. R. Fleming,
156, Upton Park Road, Forest Gate, E.7.

The aerial system used by Messrs. A. Q. Gregory and
W. Vernon, of Manchester, for the Transatlantic Tests.

The Beckenham and District Radio Society.

The formal opening of the new headquarters
took place on Thursday, May 17th, the” occasion
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being celebrated by the reception of Grand Opera
on a three-valve set with Amplion loud speaker.

The Secretary said that the Society was
at last receiving greater recognition in the district
and it was hoped that with improved headquarters
the membership would rapidly increase.

A vote of censure was passed on local * oscilla-
tors.”

Hon. Sec., J. F. Butterfield, 10, The Close,
Elmers End, Beckenham.

Barnet and District Radio Society.

There was a good attendance at the inaugural
meeting of this Society which was held on Thursday
May 17th. After an address by the President.
Mr. F. W. Watson Buller, the formation of rules
was proceeded with, and the enrolment of members.
A demonstration of an Armstrong super-regenera-
tive set by Mr. R. Cook afterwards took place, and
2LO was received satisfactorily with a frame
aerial.

Hon. Sec., J. Nokes, Sunnyside, Stapylton Road
Barnet.
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Sutton and District Wireless Society.

On May 23rd, Mr. J. K. Andrews gave an in-
teresting talk on his experiences in radio work,
which commenced in the early days before the war.

Mr. W. H. Norvill then briefly described
the new three-electrode variable condenser
produced by Messrs. Autoveyors, of Victoria Street.
The condenser, he stated, has numerous advantages
over the ordinary instrument, the nost useful
of which is probably its use in a special rejector
circuit by which loud stations may be cut out
and distant stations received clearly, although
the difference in wavelength may be very small.

It was decided at this meeting that regular
buzzer practice should be conducted in future
as far as circumstances permitted.

Hon. Sec., K. A. Pywell, ** Stanley Lodge,”
Rosebery Road, Cheam, Surrey.

Southampton and District Radio Society.

Final arrangements in connection with the
competition for crystal receivers were made on
Thursday, May 24th, when it was arranged that

Photo : Photopress.

Wireless played an important part in operations when « massed Field Day was recently held at Bucklersbury
Common, Berks, by the combined Officers’ Training Corps of Marlborough, Winchester, Wellington, and
Bradfield Colleges.  OQur illustration shows the Marlborough College Wireless Section at work.

The Prestwich and District Radio Society.

On May 28th, in the National Schools Library,
Mr. Riley gave some very interesting notes on the
interaction of electrically charged bodies with
relation to tuning. He showed by experiment,
and algo blackboard illustrations, some very original
and apt analogies to explain the various phenomena.

Hon. Sec., H. A. Wood, Spring Bank, Church
Lane, Prestwich.

there should be two sections—one confined to
members only, and one for local amateurs.

Mr. J. Wansbrough, Vice-Chairman, enlightened
the members on the circuit in the society’s three-
valve receiver, and a discussion took place on his
suggested improvements, which include high
frequency amplification by means of a tuned anode.

Hon. Sec., P. Sawyer, 55, Waterloo Road,
Southampton. '
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NEW INSTRUMENTS AND DEVICES.

of intervalve reaction is properly used. A
reference to the diagrams which are given in
the Questions and Answers section will show
that intervalve reaction has been recommended

Intervalve Reaction.
LARGE increase in signal strength
A and gain in selectivity may be obtained
without distortion when a small amount

. P et B L

Fig. 1. Plug-in unst consisting of I1. I trans-
former and reaction cotl. (Wellington Electrical
and Radio Engineering Works, Ltd.)

Fig. 2. Variable intervalve reaction’ unit
with anode reactance coil. (Radio Insiruments,
Ltd.)

for a long time past, and a number of con-
o Fl' ?T*| structional articles were produced to show

' suitable constructions.

Reaction effects are obtained, of course, by
handing back a little magnified energy so that
this small amount may be amplified again.
> The method of coupling reaction in a receiver
with a tuned anode circuit is given in Fig. 4.
The photograph, Fig. 2, shows an excellent
unit which consists of a tapped anode coil,
with a reaction coil. The reaction coil is held

REACTION COIL

—
S l CL
0:0003 uF

TRANSFORMER.

S O

_ on a spindle which may be rotated by turning

” the knob, providing, it will be observed,
L o variable coupling between the andde coil and

00005 uF

LT reaction coil.
Another form of construction of a unit

Fig. 3. Method of connecting an H.F. transformer
and reaction to provide H.F. amplification.

providing reaction with a transformer is shown
m Fig. 1.
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The method of connecting an H.F. trans-
former with reaction is shown in Fig. 3.

The reaction coil is the upper coil,
[ +
"
X
-~
-
[
0-0003 F, xl
—
g -
1P .
-
el
L_% ;
Q
Fig. 4. Method of connecting a receiwer using the

tuned anode H. F. amplification with reaction coupled
to the anode reactance.

and may be rotated by turning the handle.
The four pins are arranged to fit a valve
holder, and the two outer pins are connected
with the reaction circuit.

Intervalve Transformer.

The above illustration shows a Twin-Coil Intervalve
Transformer recently put on the market by the M.-L.
Magneto Synd., Ltd., of ('oveniry.
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Filament Resistance.

Combined Valve Holder and Resistance manufactured
by Messrs. Geo. F. Watts, Son and Co., of Bristol.

This interesting type of valve holder, with
which is incorporated the filament resistance,
possesses several advantages, such as simpli-
fication of instrument wiring and a saving of
panel space. It is b.ilt entirely of ebonite
and is made in three types, viz: (1) With

Another view showing arrangement of adjusting ring,
resistance and valve soclet.

screwed legs to be fixed in the same way as an
ordinary valve holder, (2) with plugs for fitting
into the valve holders of sets not fitted with
resistances, and (3) a sjuat type for use in sets
where the space is limited. It is apparent
from the design that a good deal of skill has
been applied to the production of this device.
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How Wireless Helped in Controlling the Derby Traffic.

’ l N\HE arrangements for the control of the
traftic during the Ipsom races were so
efficiently organised by the police under

the special supervision of Lt.-Col. P. Laurie,

Deputy Assistant Commissioner of Police, that it

may be interesting to refer to the methods in-

troduced in this orvganisation, and especially the
part which wireless has played in aiding the efforts
of the police.

—

Above :
The car, showing
the aerial arrange-

ment.

Right :

Interior: Note the
method of suspend-
ing the transmitting

valves.

The controlling station was operated from the
police headquarters in Scotland Yard, and three
other wireless equipments were employed: (1) a
fixed station at the race course (2) an aeroplane
equipped with wireless for observing the traflic
on the road and locating and reporting congested
areas, and (3) a motor ear equipped with wireless
which could proceed to any locality on receipt
of instructions from Seotland Yard and keep in
touch with police patrols of motor eycles.

This is probably the first oceasion on which
such an orgamsed effort to control the road
traftic. has been made, and the success is due
to the energy and efficiency of the police organisa-
tion, with the co-operation of the Marconi
Company on the wireless side. The motor
car in use (a photograph of which we reproduce
here) is equipped with an aerial system elevated
to a considerable height above the car, so that
a range of 15 to 20 miles can be obtained with
the 100 watt transmitter installed inside the car,
« photograph of which appears also on this page.

The aerial arrangement is collapsible, so
that where the car has to pass under bridges
or trees, the system can be lowered to lie flat
atong the top of the car. In the development
of this equipment experiments have been con-
ducted over a period of some two months, and
various forms of aerials have been employed.
The wavelength used in transmission by the
motor car station was 265 metres, and during
some previous trials other wavelengths have

heen used, but have been found less satisfactory.
A very large increase in the range of the station
was obtained as the height of the aerial above
the top of the car was raised.
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Notes and News :

Work on the erection of a relay broadcasting
station at Sheflield is to be begun immediatelv.
* * * *
A deposit of £1 has been imposed by the London
County Council on each aerial erected by tenants
of the Bellingham Housing Esrate, near Catford.

One of the bandstands in Sefton Park, Liverpool,
has been fitted with loud-speaking equipment,
and wireless concerts are to be given twice weekly.

with a power of 0.18 watts. His astonishment was
great to receive a faithtul report of his transmission
from Holyhead, 90 miles distant. Is this a record ?

Broadcasting in Australia.

A resolution has been passed, as a result of a
broadecasting conference in Melbourne, permitting
the decentralisation of broadeusting services.
Kach station will be allotted a different wavelength,
licensed receivers in the surrounding area using the

Photo : Photopress.

Bradfield Coliege Portahle Wireless Seciion in operation ai the recent massed Field Day of Marlhorough,
Winchester, Wellingion, and Bradfield Colleges.

A regular trade, it is stated, is going on in the
manufacture of illicit B.B.C. stamps. These are
manufactured abroad and disposed of in this
country.

* *

A central listening-in station is being installed
at; 2LO in order that officials there may judge the
quality of reception from distant broadeasting
stations.

* * * *

Ninety Miles Telephony Transmission with
‘““R 7 Valve.

An amateur transmitter (5 DC) at St. Annes-
on-Sea (Lanecs.) has recently been conducting low
power tests with local receivers, and a correspondent
atJHolyhead (N. Wales) informs us that he has
received these transmissions with remarkable
clarity, using four valves (1 H.¥., detector and
2 L.F.). In one particularinstance 5 DC employed
50 volts on the anode of a Marconi “ R ' valve,

same wavelength. DPreference will be given to
Australian  and British apparatus. Bona fide
experimenters will be allowed reasonable freedom
to carry out work not interfering with broadecasting.
It is expected that broadecasting developments will
be proceeded with immediately.

Have you Heard Telephony from Denmark ?

Programmes of speech and music are frequently
broadecast from Lingby, near Copenhagen, and a
correspondent from the latter city asks whether
these transmissions have been picked up in this
country. Last autumn, he states, a Danish ship
oft the north of Scotland was able to receive music
trom Lingby. Reception with a good valve set
should not, therefore, be impossible in Great
Britain. The hours of working are generally
1930 to 2030, and sometimes 1600 to 1630. Lingby
is an are station, and transmits on wavelengths of
2,200, 2,500, 2,700 and 3,200 metres.
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Improper Use of Call Sign.

In a recent issue we published a complaint
by Mr. T. Hesketh (2 RS), of Folkestone, regarding
the regular use of his call sign by someone in the

district. The call sign was erroneously given as
2 SR.

Wireless on the Road.

A charabanc journey from London to Oxford
has been performed to the accompaniment of
broadcast music. The vehicle, which belongs to the
City of Oxford Motor Bus Company, was installed
with a Western Electric high frequency three-valve
set and loud speaker. It is stated that the opera
“ Aida ”’ was reproduced with great clarity, and
the travellers kept in touch with London throughout
the ride.

Continental Amateurs Heard in Northumber-
land.

French and Dutch experimenters owning stations
with the undermentioned calls may be interested
to learn that they have been heard by a listener-in
situated in the north of England. Mr. W. B.
Parker, of Monkseaton, Northumberland, has
heard the following, using a three-valve set (H.I.,
D. and L.F.) :-

French.
8 AA 8 AQ 8 CF
8 AB 8 BF 8 CH
8 ARA 8 BM
8 AS 8 BV
Dutch.
OYB oOMX OAA ONY

All of the above stations, states our correspondent,
were heard sending C.W. or unrectitied A.C., with
the exception of 8 BF, who has been heard on
telephony as well as C.W.

Free Wireless Consultations for Mariners.

The Norwegian and Swedish Governments have
inaugurated a system of medical advice by wireless
for use in cases of sickness or accident on board
ship. In future the master of a ship will be able
to communicate (in Norwegian, Danish, Swedish,
German, English or French) with the Bergen or
Gothen radio stations, giving a brief report of the
patient’s symptoms. The details will then be
transmitted to the Bergen Municipal Hospital
or the Almanna och Sahlgrenska Hospital at
Gothenberg, when doctors at these hospitals will
dispatch advice on the case, no charge being made
either for telegrams or advice.

Unknown Call Signs.

Particulars of the locality, etc., of stations using
the following call signs would be of interest to the
experimenters who have heard them working :-

2 XQ 5DT 50M
5TT 5 FQ 6 IM
5U0Q 5 QL 5 HW

New Tumbler Switches.

The use of tumbler switches greatly facilitates
the manipulation of experimental apparatus and
in their ¢ Duplex > and ¢ Pivot ” Switches, Messrs.
A. P. Lundberg and Son (Pioneer Electrical Works,
Liverpool Road, N.7.) have produced valuable
accessories for the management of batteries.
Particulars of circuit connections will be furnished
on application to the firm.

THE WIRELESS WORLD AND RADIO REVIEW
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Amateur Transmitters Heard in Newcastle.

¥rom May 3rd to May 20th, states Mr. F. P.
Mills, of Newcastle, he has heard the following
amateur transmitters, using two vaives :

20M 2NF 20D 8BF 3 AB
8 CF 50M 2DF oMX 2JX
5KO 8AQ 5RD 2AW 20N
8AB 8BM 8CF 5FS 2 NM
2 KF 2TC 7JS 5RB

Reception in China and Japan.

The development of radio in the Far East falls
far short of Western progress. We have received
an interesting account of wireless experiences from
a gentleman operating a Dutch ship station, in
Eastern waters. There is not a single D.F. station,
he states, between Singapore and Vladivostock,
which, in view of the dense fogs common to these
seas, is rather deplorable.

Qur correspondent has some excellent. long-
range reception to his credit. Using a single valve
he is able to read the Nauen press almost daily.
PCG (Kootwijk-Sambeek, Holland ) has been heard
in Manchuria, with the ’phones on the table, two
valves being employed. With regard to telephony
and music, our correspondent states that the
principal transmissions of this kind are made from
Shanghai, by the Radio Corporation of China and
by the “Radio Circle.” There are two radio-
telephonic stations at Kobe in .Japan, and two
of very low power at Tokyo.

Errata.

In the report of Mr. G. G. Blake's “ Historical
Notes on Radiotelegraphy and Telephony,” appear-
ing in our issue of June 2nd, the following corrections
should be made :—On page 287, col. 1, line 19,
for *“ and ” read “to ”’; on page 289, col. 1, line 11,
for “Belo” read “Bell ”; on page 293, col. 1,
line 23, for * Delanga ”’ read * Delange.”

Books and Catalogues Received

Radio Simplified : What it is, How to Build
and Operate the Apparatus. By Lewis F.
Kendall, Jr., and Robert Philip Koehler.
(London : Stanley Paul & Co., 31, Essex Street,
Strand, W.C.2. Pp. 271. Price 5s.)

¢« Radio *’ (Incorporating Sea, Land and Air).
A new magazine dealing with wireless in Australia
and New Zealand. (Price 9d. Obtainable
from the Wireless Press, Ltd., 12 & 13, Henrietta
Street, Strand, W.C.2.)

A. J. Dew & Co., 21-25, Endell Street, London,
W.C.2. A 440-page illustrated motor accessories
catalogue with comprehensive supplement re-
lating to wireless sets and components (wholesale
only). A copy will be posted to any bona fide
Motor Agent or Wireless Dealer on application.

Bell Battery and Accessory Co., Ltd. (39,
Wilson Street, E.C.). Leaflet illustrating the
new “S8eddon” High Tension Battery Box,
shortly to be placed on the market. The object
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of the device is to enable exhausted sections
of high tension batteries to be replaced, thus
giving longer life to the eomplete unit.

Gambrell Bros., Ltd. (Merton Road, Southiields,
S.W.18). A cover containing illustrated des-
criptions of the wide range of wireless apparatus,
including sets and components, manufactured
by the Company.

Wicken’s Wireless Message Recorder and
Radio Amateur Economics. (London: (omn-
pilogues, Ltd., 268, Kennington Road, S.E.
Pp. 116. Price 2s. 6d.)

Forthcoming Events

FRIDAY, JUNE 15th.

Radio Society of Great Britain. At 6.30 p.m.
At the Institution of Electrical Engineers,
Savoy Place, Vietoria Embankment, W.C.2.
Lecture for Associates: ‘° Larly Mistakes Due
to Lack of Appreciation of Capacity FEffects
(with demonstration), by Mr. J. H. Reeves,
M.B.E.

AND RADIO REVIEW 363

Leeds and District Amateur Wireless Society.
Lecture : *“ Some Experiences with Non-radiating
Receiving Cireuits,” by Mr. H. F. Yardley,
M.LR.E.

SATURDAY, JUNE 16th.
Tottenham Wireless Society. Visit to a ship
station.

MONDAY, JUNE 18th.
Sydenham and Forest Hill Radio Society.
At 8 p.m. Lecture: ‘‘ Klementary Electricity,”
by Mr. W. V. Pegden.

WEDNESDAY, JUNE 20th.
Tottenham Wireless Society. At 7.30 p.m.
Buzzer Practice. At 8.30 p.m. Lecture : * Making
and Testing of Field Condensers, Grid Leaks,
Coils, ete.,”” by Mr. T. Vickery.

THURSDAY, JUNE 21st.
Finchley and District Wireless Society. At
St. Mary’s Schools. Lecture and Demonstration.
Derby Wireless Club. At7.30 p.m. At the Shaftes-
bury Restaurant. Lecture : * Experiments
with Two H.F. Valves.” By Mr. H. J. Kirk.

Broadcasting.
Regular Programmes are Broadcast from the following European Stations :—

Locality. Call Wave- Times. Nature of Transmission.
Sign.  length:

GREAT BRITAIN.
London .. 2LO 369

Regular morning and

Weekdays | evening  programmes,

Manchester 2 2Y 385 | 11.30-12.30 particulars of which

I am.* appear in the daily

I’nrm'mglmm 51T 420 05 20-tipan. &pr&s‘ are conducted

Cardiff .. 5WA 353 Sundays from these stations

. 8.30-10.30 | by the British Broad-
Newcastle .. 5 NO 400 & p.m. casting Company.

Glasgow .. 58C 415

*5 IT 3.30-4.30 p.t

FRANCE.
Daily
Paris (Eiffel FL 2,600 6.40 a.m.. . Meteorological Forecast,
Tower). 11.15 p.m. Report and
I'orecast.
3.30 p.uL.. . Financial Bulletin
(Paris Bourse).
6.20 p.m... Meteorological Forecast
and Concert.
10.10 p.m. Meteorological Report
and Forecast.
Sundays
Levallois- SFR 1,780 2-3 p.m. .. Concert.
Perret Weekdays
(Radiola) 5.5 p.m. .. Financial Bulletin.
5.15-6.15 Instrumental Music.
p.m.
8.45 p.n. Miscellaneous News.
9.30-10.30  Concert.
p.m.
Ecole 450 Tuesday and
Supérieure Thursday
des Postes 7.45-10.0 Concert.
et Télé- p.m.
graphes. Saturday
2.30-7.30
DML
Daily
Radio- == 460 11.0 am. .. News and Concert.
Riviera 5- 6 p.m 3
(Nice). 9-10 p.m. 5 o
Lyons .. YN 3,100  Weekdays Gramophone records.
10.45-11.15
am.

Locality.  Call Wave- Times. Nature of Transmission.
Sign. tength.
HOLLAND.
Sunday
The Hague PCGG 1,050 3-5p.ni. .. Concert.
Mouday and
Thursday
8.40-9.40
p.an.
Tuesday
The Hague PCUU 1,050 7.45-10 p.m.
{Heussen
Laboratory). Sunday
9.40-10.40 —
a.m.
Friday
The Hague PCKK 1,050 8.40-9.40. Miscellaneous.
(Velthuyzen). p.m.
Saturday
Ijmuiden .. PCMM 1,050 8.40-g.40 Concert.
p.m.
Wednesday
Amsterdam  PAS 1,050 8.10-9.10 Concert and News.
p.m.
BELGIUM.
Working days
Brussels .. BAV 1,500 12 noon .. Meteorological Bulletin.
Daily
4.50 p.m...
Sunday
6 p.m. . Concert.
Tuesdayand
Thursday
g p.m.
GERMANY.
Daily
Berlin . LP 2,800 7-8 am. Financial & other news.
{Koenigs- 12-1.30 p.oil.
wusterhausen) 5-6.30 p.m.
CZECHO-
SLOVAKIA.
Prague .. PRG 1,800 8a.m.iznoon Meteorological Bulletin
and 4 pm.  and News.
4,500 10a.m,,3p.m. Concert.
and 10 p.m
SWITZERLAND.
Daily
Geneva .. HBWl 1,200 6-7 p.m. .. Concert (* Utilitas ).
Lausanne .. HB 2 - 6-7 pm. .. T, -
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QUESTIONS AND ANSWERS

“ QUERY *’ (Sussex) asks (1) If a receiving
set having two high frequency amplifying valves,
crystal detector, two low frequency amplifying valves,
and employing reaction, would give satisfactory
reception of British broadcast transmissions with
a frame aerial at a distance of 40 miles. (2) For a
circuit diagram of a set similar o that meniioned in
Question (1), employing carborundum crystal. (3)
If the receiving set mentioned in Quesiion (1) would
not satisfactorily operate a small loud speaker under
the circumstances given, or (4) to suggest a circust
whach will do so.

(1) We think that a receiving set constructed
on the lines mentioned in Question (1) will give
you satisfactory reception of British broadeast
transmissions at a distance of 40 miles. (2) A
suitable diagram is given in Fig. 1. (3) and (4)
We consider that vou will have no difficulty in
operating a small loud speaker under the circum-

use with the set mentioned in Quesiton (1) should
be tumed by a condenser. (3) Why a diminution
of signal strength should take place when a small
capacity variable condenser 1is placed across the
primary winding of a plug-in high frequency trans-
former having 90 furns on each winding. (4) The
reason for an appreciable increase in signal strength,
and valve oscillation. when the hand s held on the
high frequency transformer.

(1) A variable condenser of the capacity sug-
gested is suitable for tuning the anode coil. (2)
The reaction coil does not, as a rule, require a
tuning condenser, but for accurate tuning on weak
signals it is frequently an advantage. The con-
denser should have a maximwmn capacity of 0.0001
mfds. (3) A variable condenser of 0.0003 mids.
maximum capacity may be used, although it is
rather large. The natural wavelength of the
transformer is probably roughly that of the signals

stances mentioned. received. When a small tuning condenser is
0001 uF
acl
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—
=]
© T % il Sl l
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Fig. 1. ¢ QUERY *’ (Sussex). Diagram of connections for 2 H.F. valves crystal detector and 2 L.F. valves.

“J.P.2" (Hove) submits a circust diagram,
and asks (1) For particulars of coils suitable for
use in the aerial, secondary, anode and reactance
circuits, when recetwving DBritish broadcast trans-
NASsIons.

(1) We suggest that you wind four coils as
follows : Aerial tuning inductance, 23" diameter
wound with 65 turns of No. 20 D.C.C. copper wire.
Secondary inductance, 23"’ diameter wound with
50 turns of No. 24 D.C.C. copper wire. Anode
inductance, 23’ diameter wound with 75 turns of
No. 28 8.W.G., D.C.C. copper wire. Reaction
inductance, 21" diameter, wound with 50 turns of
No. 28 S.W.G., D.C.C. copper wire.
~ ‘““H.M.K.” (Kensington, W.14) asks (1) If a
variable condenser of 0.0003 mfd. capacity will be
suitable for tuning the anode coil described in the
reply to ‘** E.H.’’ (Sweden) page 844 of our tssue
of March 24th. (2) If the reaction cosl described for

connected, the wavelength of the tuned transformer
is raised above that of the signal. The number of
turns in the transformer should be slightly reduced.
Try 75 turns instead of 90 turns. (4) This effect
will disappear when the transformer is properly
tuned. Placing the hand close to the transformer
alters the tuning a little.

¢ J.B.G.”’ (Cheshire) submits four samples of
insulated copper wire, and asls us to wdeniify them.

No. 1is 36 S.W.G.,8.8.C.; No. 2is No.26 S.W.G,,
S.C.C.; No.3is No. 36 SWG, DS.C.; No. 4is
No. 46 S.W.G,, 8.8.C.

“« E.F.E.”’ (Cheshire) submits particuldrs and
diagram of a two-valve set and asks (1) For the
approximate number of turns required on the aerial
tuning inductance and anode tuning tnductance to
tune up to 2,600 metres. (2) For suggestions why
the circuit should be wunstable, and the means of
remedying the defect. (3) Why satisfactory results
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should be obtained wusing an anode reactance coil of
36 turns, whereas we usually advise 100 turns. (4)
The theoretical veason for wusing an insulated
earth wire

(1) With the full 120 turns of the aerial tuning
coil in eireait, ancl the (.001 mfd. variable condenser
in parallel, the set should just tune up to 2,600
metres. (2} amid (] We think that there may
be some uhuaracturiziic= peculiar to your ecircuit
which eaumses the normal size of reactance coil to
be unsatisfactory. (4) The reason for using an
insulated earth wire is to retain the natural charac-
teristics of the aerial circuit as constant as possible
The use of a bare wire is liable to make its character-
istics an unstable quantity through making inter-
mittent contact with earth along its length.

“ DUAL ** (Durham) ¢ HENDON,” and
others ask : With reference to « much advertised
two-valve circuit, is the arrangement an ordinary
single-valve double magnification cireuit with crystal
rectifier and a single-valve note mugnifier, as described
many times before in the WIRELEsSS WoORLD and
American journals.

“The circuit referred to, which is reproduced in
Fig. 2., consists of a single valve operating as a
double magnifier with a crystal rectifier, to which

.....-.....\:k_._.......\:

Fig. 2.

is added a note magnifying valve. Fig. 3 shows
the cireuit redrawn to conform to the usual practice
of this journal in representing circuit diagrams,
while Fig. 4 is a schematic diagram showing more
clearly the operation.

‘“YAMSI "’ (Stamford Hill, N.6) submits a
diagram of a two-valve set and asks (1) For criticism.
(2) If the anode coil should be variable for different
wavelengths, and if the plug-in slab type of coil
would suit this purpose. (3) The capacity of the
variable condenser to tune the anode coil.

(1) The ecircuit diagram submitted is correct.
The grid leak should, however, preferably be
connected from the grid of the detector valve to
positive L.T. (2) It will be necessary to have a
number of separate anode inductances, if it is
desired to receive over a large range of wavelengths.
Plug-in slab type coils would be quite suitable for
this purpose. (3) A variable condenser of 0.0002
mfds. maximum ecapacity is suitable for tuning the
anode inductance.

WWW america

AND BADIO BEVIEW 265
CHOTSPUR ' (Alnwick) esls (1) The wawve-
length reevige of o eoed of 1230 furns worsed on o former
3} diameter with No. 29 =.W.G., 1.C.C. copper
wire, using a 0.001 mfd. variable condenser in series
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Fig. 3.

or parallel. (2) The winding most suitable for a
reaction coil wound with No. 36 S.W.G., to use with
the aerial tuning inductance mentioned in Question
(1). (3) The name of a firm that stocks soft Dutch
valves. (4) The probable range of the Flewelling
single valve circuit.

(1) With the aerial condenser in series, the
minimum wavelength of your coil would be approxi-
mately 150 metres, and with the aerial condenser
in parallel, a maximwun of approximately 2,000
metres. (2) We suggest that you wind 80 turns
of No. 36 S.W.G. copper wire on a former 26"
diameter to slide inside the aerial tuning inductance
and take four tappings. (3) We think that if
vou look carefully through the advertisement pages
of almost any issue of this journal, you will find
the address you require. (4) The results obtainable
in the operation of the Flewelling circuit depend
very largely upon the skill with which it is handled,
and no definite figures can be given.

‘““F.J.F.”’ (West Bromwich) asks (1) If fired
reaction coupled to the aerial inductance s permitted
for the reception of British broadcast transmissions.
(2) If there is any theory to explain the rectifying
properties of crystals, taking into account the geo-
logical structure of the crystal and the electron theory

..,"_

of matter. (3) For the identity of 2 MV and 5 FI.
(4) For the windings of two coils required to tune up
to 500 and 1,000 metres respectively, using No. 21
S.W.Q. wire wound on a former 1% diameter.
(1) The employment of a reaction coil coupled
directly or inductively to the aerial tuning induc-
B
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tance during the hours of British broadcast trans-
missions is not permitted by the P.M.G. when
receiving on the range of wavelengths from 300
to 500 metres. (2) The subject receives a little
attention 1n most wireless books. In particular
see a paper entitled * Carborundum and its
Rectification Effect,” by H. M. Dowsett, M.1.LE.IZ.,
F.Inst.P’., in The Radio Review, November, 1921.
(3) We have no information concerning these

WIRELESS WORLD AND RADIO REVIEW

June 16, 1923

(1) A suitable diagram is given in Fig. 5. A
reaction coil is arranged to couple with the high
frequency transformer. (2) Several diagrams of
the method of taking separate H.L. positive tappings
for the anode of each valve, have been given in
recent issues of this journal. In particular we
would refer you to page 702 of the issue of 24th
February, 1923. (3) A suita le diagram is given
in Fig. 6.

O+

,_
A

L
O+ I(g

Farg. 5. ¢ SIRKIT *° (Lancs.).

magnafiers.

stations, but as soon as we obtain particulars of
new transmitting stations, details are published in
this journal. (4) We snggest rhat you wind the
coils with 75and 150 turns respectively, honeycomb
fashion.

+O

|/

Fig. 6. The first valoe

* SIRKIT ** (Lancs.).
operates as a H.F. amplifier, the crystal reclifics and
the second volve is a note magnifier.

‘“ SIRKIT *’ (Lancs.) asks (1) For « diagram
of a circuit employing one high [requency, detector
and two low frequency valves, transformer coupling
for H.F. valve, variable reaction. and switches for
cutts g out all but the detector wvalve. (2) For «
method of giving each valve in the circuit its most
suitable anode potential. (3) For «a circust diagram,
in which the tuning is effected b means of a variometer,
and using one high frequency connected valve, crystal
detector, and one low frequency amplifier.

T
3

ey
o

—d

)

Connections of a four-valve recewer with H.F., reciifier and two note
Switches are connected to cut out valves when required.

N OTE —This section of the magazine 18 placed

cat the disposal of all readers who wish
to recerve advice and information on matters pertaining
to both the technical and non-technicul sides of wireless
work. Readers should comply with the following
rules :—(1) Each question should be numbered and
wrilten on a separate sheet on one stde of the paper,
and addressed ‘* Questions and Answers,” Editor,
The Wireless World and Radio Review, 12/13,
Henrietta Street. London, W.C.2. Queries should be
clear and concise. (2) Before sending in their
questions readers are advised to sewrch recent numbers
to see whether the same queries have mot been dealt
with before. (3) Each communication sent in to be
accompanted by the ‘‘Questions and Answers”
coupon to be found in the advertisement columns of
the 1ssue current at the time of forwarding the questions.
(4) The name and address of the querist, which is for
reference und not for publication, to appear «at the top
of every sheet or sheets, and unless typewritten, this
should be in block capitals. Queries unll be answered
under the initials and town of the correspondent, or,
if so desired, under a ** nom de plume.” (5} In view
of the fact that a large proportion of the circuits and
apparatus described in these unswers are covered by
patents, readers are advised, before making use of
them, to satisfy themselves that they would not be
wnfringing patents. (6) Where a reply through
the post is required every question sent in
must be accompanied by a postal order for the
amount of 1s., or 3s. 6d. for a maximum of
four questions. (7) Four questions is the mawi-
mum which may be sent in at one time.
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In this Issue.
Our first article this week relates to the design
of a five-valve set, and is contributed by Mr.
A. J. Bull, who to all but new readers is already
known as the author of earlier articles on
apparatus design. The particular set des-
cribed this time has been produced with the
idea of providing a conveniently portable set
capable of use either with or without an outside
aerial. That is to say that the provision of
two stages of high frequency amplification
enables the set to be used with very satisfactory
results with a portable frame aerial. Many
novel features are introduced without compli-
cating the construction, and one can readily
recommend that this set should be made up by
anyone who wants a really efficient receiver.
Another contribution, which is the first
of a number which will appear under the name

of Mr. Richard Twelvetrees, will be found
of special interest to those who make up their
own apparatus and conduct experimental work.
Mr. Twelvetrees is already familiar probably
to most of our readers in connection with his
talks from 2LO on motoring subjects. His
articles will be found to be essentially practical
and will contain a great amount of information
applicable to workshop practice.

Aerials.

Among wireless enthusiasts travelling by
road or rail, conversation usually turns upon a
criticism of the many aerials to be seen along
the route, and the wireless skill of the owners is
judged by the design of their aerials. On
the whole, amateur aerials reflect credit on
those responsible for their erection, as the
conditions ruling the design usually make
the setting up of an ideal aerial difficult.
One does, however, occasionally see glaring
errors. In particular might be mentioned the
practice of leading in at a distance of a foot or
more from the end of the aerial. It is obvious
that such an arrangement is equivalent to two
aerials of uneven lengths connected together,
and, although satisfactory results may be
obtained, they in no way compare with what
would be obtained with a properly designed
aerial system. An aerial of this sort at once
condemns the ability of the owner of the station
in the eyes of an expert. Other points often
criticised are, uneven lengths of wire in multi-
wire aerials, arranging the leading-in wires so
that they take up a position running beneath
the aerial, single wire aerials which, after
running in one direction, make a bend and
lead-in to the instruments in a direction parallel
to the free end of the aerial. The extreme
efficiency of the valve receiver is probably
responsible for the adoption of these undesir-
able arrangements, for, as most of us are aware,
it is usually possible to get quite a good range
without an aerial at all.
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PORTABLE FIVE-VALVE RECEIVER

THE CHOICE OF DESIGN AND THE CIRCUIT TO EMPLOY.

By A. J. BuLL.

the great number of people who recently

listened in to the operas produced at
Covent Garden Theatre and broadcast from
2L O, there were many who wished that they
possessed receiving apparatus of their own.
Others possessing crystal or single valve sets,
sighed for more

IT is surely safe to suggest that among

circuit, although tuned to a particular fre-
quency, was not sufficiently selective, inas-
much as it is responsive to a less degree to
frequencies near the frequency to which it is

tuned, and so circuit Fig, 3 was introduced.
This improved matters considerably, because
although signals of different wavelength
might affect the aerial

powerful apparatus in
order that they could
press into  service
many pairs of tele-
phones, or operate
loud speakers so that
their friends could
also participate in the
joy of listening to
good singing and in-
strumental music.

In this article it is
presumed that the
reader isable to under-
stand an ordinary
circuit diagram, and
also able to recognise
component parts of
wireless apparatus at
sight. Such construc-

Complete practical details for

MAKING AN EFFICIENT RECEIVER

for the reception of broadcasting & transmissions
on other wavelengths, are given in this article.

The design adopted does not involve an unnecessary
amount of work as is the case when assembling a
number of components on an ebonite panel, whilst
the arrangement 1s a marked tmprovement on the
method of simply securing the parts to abase board.
The receiver is easily portable, and built in such a
manner that it cannot be readily damaged in
transit. For this reason it will serve as an ideal
outdoor equipment during the sumimer weather for
Clubs, and open-air use generally.
The Author ts well known to readers of *“ THE
WIRELESS WORLD ™ as a writer of a number
of practical articles, among which in particular will
be remembered the design given for a three-valve
receiver published in August of last year just prior
to the general introduction of broadcasting.
The number of letters of appreciation received
indicated that the instrument must have been made
up by an enormous number of wireless enthusiasts.

and cause currents of
different  amplitude
through coil “A,”
Fig. 3, yet by varying
the coupling, or in
other words the posi-
tion of coil “A”
relative to “ B,”” and
tuning this second
circuit to the desired
wavelength by means
of condenser “ Ci,”
the interfering signals
are by virtue of the
coupling eliminated
or partly eliminated,
depending upon the
strength and tuning
of the interfering sig-
nal and degree of

tional details as the

coupling employed.

size of screws, etc.,

to employ are not given in every instance,
the choice of same being left to the good
judgment of the experimenter. The design
of the instrument shown in the photographs
was decided upon after consideration of the
following points :(—

Cost, simplicity, flexibility, portability, space,
and the problem of interference.

Dealing with the last mentioned considera-
tion first, it may perhaps be useful to consider
the reason for the employment of the circuit
shown in diagram Fig. 1.

In the early days of spark telegraphy, the
circuit employed for the reception of Morse
signals was as shown in Fig. 2.

As the number of transmitting stations
gradually increased it was found that this

To the newly
fledged experimenter it may be thought that,
owing to the transference of energy from
coil “A” to coil “B,” the strength of the
desired signal must in consequence necessarily
suffer. That is not always so, unless the
coupling is made very loose, because the
detector, whether crystal or valve, is a pressure
operated device, and therefore if some means
is provided for raising the potential of
the feeble current (which is caused to flow
in the aerial and coil “A” by the ether
wave) before being applied to the detector,
and thvs an improvement in signal strength
is to be expected.

In order to produce the “step-up” in
potential, coil “ B ” is wound with many more
turns of wire than “ A,” and possesses a larger
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The complete receiver, consisting of two high frejuency and two low fre juency amplifiers,
with valve detector, described in the accompanying article.

Aerial circust tuning 1s “accomplished by variable condenser and plug-in coil. A closed circuit is arranged for

selective tuning. The Iigh frequency valves can be taken out of circuit by a switch and wander plug. Inter-

changeable transformers are used in the high frequency amplifying circuits. The low frequency valves are
transformer coupled.
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inductive value, Since wavelength expressed
mathematically is equal to 1885 vLC, where L
is the inductance measured in microhenries and
C the capacity measured in mfds., it follows
that having made “B?” of large inductive
value (many turns) the condenser “ Cr ”’ will be
of small capacity for a given wavelength.
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THE WIRELESS WORLD AND RADIO REVIEW
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has been tuned in, selectivity can also be
gained by slightly decreasing the value of “B’”
and increasing “ C1,” the result being that
the voltage applied to the detector both from
the desired and undesired waves, will now be
slightly less. The variation will be found
useful when the desired signal is very strong.
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Fig. 1. Circuit diagram of the Receiver, which should be carefully studied in order that the principles may be

Such an arrangement will give maximum
signal strength because the resonance voltage
across the capacity “ C1” to be applied to the
detector will be as high as possible owing to
the voltage step up obtained at coils “ A and
«“B,” and the large 1alue of-inductance and
small valte of capacity. In practice, however,

!

x

—e

Fig. 2. 14 simple receiving circuil, which does

not permait of selective tuniny.

it is a good plan to arrange for the winding
on coil “B” to be variable. If this is done
it will be found that after the desired signal

thoroughly understood, before commencing to adjust and tune-in.

and consequently one could afford to cut it
down, if by doing so the interfering signal
is partly or totally eliminated.

P

)

A S

Fig. 3. Selective circuit, not liable to give rise to
interference by jamming from stations operating on
nearly similar wavelengths.

A more selective circuit still is sometimes
employed as shown in Fig. 4.

Where interference is experienced from one
particular station, the circuit shown in Fig. §
1s very useful

There have been numero. s circuits designed
for reducing interference, the majority of which,
as is the case with those already mentioned,
are based on the ordinary theory of alternating
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currents, that is they are designed to deal with
regularly occurring feeble alternating currents
of different frequency produced in the aerial
by the ether wave. When, however, we erect
our receiving station very close to a powerful
transmitting station, these selective circuits do
not give satisfactory results, because by abso-
Itte shock excitation the transmitter evcites
the receiving aerial and sets it oscillating at
whatever freguency it happens to be tuned.

Strangely enough, probably owing to many
simple manipulations, many experimenters
living near the coast are employing circuit
diagram Fig. 1 for the reception of broadcast
music, and of course experience interferehce
from ship stations.

Referring to Fig. 1, it will be noticed that
when employing three or more valves (two
H.F. and one detecting), there are three tuned
circuits in addition to the aerial, which circuits
help to make for selectivity, viz., the coupled
closed circuit and the two H.F. transformers.

For extreme selectivity, the primary and
secondary of the transformers must be well
spaced, and wound with copper wire.

4

R

Fig. 4. 4 circult providing great selectivity.

8

IIHL—| r<

Further details will be given later in this
article.

Dealing with the question of the general
arrangement of the instrument shown in the
photograph and Fig. 6, it will be noticed that

WIRELESS WORLD AND RADIO REVIEW
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Upon opening the front of the cabinet,
everything is exposed to view, and is get-at-
able, thus enabling faults to be easily traced.

289
METRES

00
ETRES

369
METRES 14
™
# .

Pig. 5. A circuit arranged to eliminute interference
by a particular transmitier.

17

-

"‘”_

Elaborate switching arrangements have been
avoided, but at the same time, any
number of valves from onec to five can be
instantly brought in and out of service by
means of the wander plug. For transport
purposes, and for economy of space, the coil
holder is fitted with six pins so that it can be
plugged to a position inside the cabinet when
the apparatus is out of use, the valves first
being removed, as indeed, they should be
for safety in carriage. When the front
and top of the cabinet is closed, the whole
becomes easily portable and comparatively
dustproof. Having determined the number
of valves it is desired to employ for a particular
occasion, the instrument can be operated in a
closed position, as all the adjustments are
situated at the ends of the cabinet, with the
exception of plug and the two switches seen
immediately below the two ¢ V.24 valves.

The left-hand switch cuts the two H.F.
valves in or out of service, and the right-hand
one connects the closed circuit to the grid

simplicity is the keynote of the design.
(To be concluded).

of valve No. 1 or 3 as required.

The Directory of
EXPERIMENTAL TRANSMITTING STATIONS

which appears from time to time in this Journal is to be included with an early issue.
The completeness of the * Wireless World ”” Experimental Station Directory has been
recognised in the past, and in the list about to be published will be found particulars of
the majority of licensed stations.

Corrections and Additions for inclusion in this list
12 & 13. Henrieita Street. Strand. London, W.C.2.

nust  reach
not  later

the offices of this Journal,
than Thursday June 28th,
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An Aperiodic Amplifying System.

By ANDRE BLONDEL and M. Toury.

HE authors of the present note were
I particularly interested in the article
contributed by Mr. Coursey, which
appeared in The Wireless World and Radio
Review under the title of “ On the Amplifi-
cation of High Frequency Currents,” * and
were pleased to note his reference to our
circuits,} but the modifications suggested were
not very new, since they had been patented
in France and already described.§
In the following note it is proposed to refer
to some of the modifications which have been
made to these circuits.

b
i} -

]

]
]
_—

)

L

Fig. 1.

Referring. to the circuit of Fig. 1, the
principle will be seen. Instead of finding a
point P with a resistance R, at the same
potential as the filament, we obtain it from a
direct connection to the battery. In the case
where a fraction of the voltage of a cell is
required, this particular cell is shunted by a
potentiometer of suitable value.

This arrangement is shown in Fig. 2. where
the battery 1s divided into two sections, P;
and P,. The section P, being introduced
directly in series with resistance R, P, and R
can be included without interfering in any
way with the remainder of the circuit. This
gives us the connections shown in Fig. 3, and
with this it will be seen that if one desires to

* The Wireless World and Radio Review, No. 24,
Vol. X.

1 Figs. 7 to 10.

§ Compte Rendu de I'Aid des Sciences, tome 169,
page 557. R.G.E. Sur de nouveaux dispositifs
amplificateurs potentiometriques de Blondel et
Touly, tome VI, page 427. Voir aussi au sujet
de Pemploi des amplificateurs pour le Revue
Générale d’Electricité, 9 Abéut, 1919, tome VI,
pages 163-179.

employ several stages of amplification in
cascade, it is possible not only to make use of
a filament battery common to all valves, but
also to supply all the stages by the batteries
P, and P,.

— = T
TN
[ St — ép?
]
- ‘———_ o
Fig. 2.

Fig. 4 illustrates a two-valve amplifier
connected in this manner. The principle of
back coupling can easily be applied to our
circuits with the well-known advantage that
greater amplification is obtainable. Instead
of applying the current to be amplified between
the filament and the grid of the first valve,
a portion of the energy obtained after amplifi-
cation is applied here. The introduction of
an E.M.F. on the grid of the first valve, Fig. 4,

_L i
="

o~}
v"‘l
# R
0
o— —
P— l
T )[ _
Fig. 3.

serves to vary the current I; in the resistance R,,
the potential V, at the point A in respect to
the potential V, being given by the simple
relation V, —V, = EP, — R,I, (EP, being the
potential of the battery P,) which will vary
in proportion to the value of I,. The same
applies in the case of point B. It is-observed
that at this point B the variation in potential
with respect to the filament is strongest, and
that in the absence of E.M.F. on the grid of
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the first valve, the potential is small or zero
with respect to the filament. If we introduce
between this point B and the filament, a high
resistance R, (Fig. 5), the return to the grid
of the first valve will be made at a point C,
suitably chosen on the resistance R,. The
voltages between the point B and the filament
will be allocated in proportion to this resistance,

——

R,

|
5
.
L3
(el

99 [
e o i

Fig. 4.

1vg

i.e., fractions greater or less than the amplified
E.M.F. The potentiometer so arranged there-
fore provides an easy control of back coupling,
and therefore to amplification. It is known,
moreover, that an alteration in the coupling
introduces instability into the circuit. If one
requires a sensible proportional amplification,
the grids should be made negative with respect
to the filament in order to prevent the grid
currents from shunting the plate resistances
and upsetting the amplification. In-addition
the plate potentials must be so chosen that the
valves work on the straight part of the charac-
teristic curve.

Of course the circuit can be rendered
symmetrical by introducing the potentiometer
into the first valve. In addition, back coupling
may be employed with a multi-valve circuit,
provided it is introduced between the.two
units separated by an even number of valves.
If care is taken that the apparatus is constructed
with non-inductive resistances having no self-
capacity, it is possible to provide a circuit
which 1s practically aperiodic, and where
distortion of amplified signals is reduced to
a minimum. In particular it is possible to
obtain reaction with low frequency oscillations
without appreciable distortion. With this
arrangement also, the time taken to put the
circuit into operation is reduced to a minimum ;
in fact, only the resistances and the capacities
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of the valves or batteries come into considera-
tion, and in most cases these can be regarded
as non-existent.
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In order to eliminate the effect of self-
induction, it is well to introduce a further
stage for the output; for example, in Fig. s,
G represents the grid of the output - stage
whose plate and filament circuits can also be
supplied from the main batteries, P; and P,.

A Duolateral Basket Coil.

The accompanying sketch illustrates a novel
method of winding a basket coil. As usual,
an odd number of pegs or slots is used, but
the wire is passed round two pegs at a time.
The result is a basket coil of duolateral
formation which possibly still further reduces
the self-capacity. E.J.H.
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MATERIALS USED IN WIRELESS CONSTRUCTION

NOTES ON THEIR SELECTION, USE AND PRESERVATION.

Of an essentially practical nature, this article will serve as a useful guide to the beginner in wireless

instrument making.

Captain Twelvetrees, a well-known writer on motor and general engineering matters.

Many readers are probably already acquainted with the name of the author,

In particular,

his much appreciated weekly talks from the London Broadcasting Station on practical topics related
to motoring renders any further introduction to the listener-in unnecessary.

By RicHARD TWELVETREES, A.M.I.Mech.E.

in producing scientific instruments, a

good deal of forethought with reference
to the selection and purchase of suitable
materials is required, and in offering a few
hints on the subject the writer hopes to render
some assistance to wireless constructors
who, whilst thoroughly conversant with pro-
duction methods, may not have occupied
themselves with the most efficient and economi-
<al means of stocking their workshops.

BEFORE any real progress can be made

It will be assumed, of
Hints on Purchasing course, that the reader
Materials, has definitely decided
upon the class of con-
structive work he intends to take up, and has
prepaged a list in advance, detailing the various
materials required for his particular purpose.
Provided with such information, he is in the
position of acquiring his stock with the
minimum of delay and expense, and is well
advised to devote the necessary time in making
the purchases personally, rather than to
risk disappointment and delay in ordering
them directly through local supplies.

There are many suppliers in large towns
who carry sufficient stocks of the various
classes of material required by wireless con-
structors, so before starting out on a purchasing
expedition, it is preferable to decide upon a
firm capable of dealing with all the require-
ments at one time.

In addition to starting out with the list
already mentioned, the equipment for a
shopping expedition should include a 2-ft. rule,
a pocket standard wire gauge used for measuring
sheet metals as well as wire, a sliding calliper
gauge, and if possible a one-inch micrometer
gauge. Apart from its actual use, the latter
has a very salutary effect upon counter assis-
tants, for the fact that a customer is armed
‘with such an instrument impresses them that
he is unlikely to be satisfied with anything but
his exact requirements. The purchaser must
also be prepared to detect defects or blemishes
in the materials offered, although the stocks

of reputable firms can generally be accepted
without - question. Orders given in bulk
invariably receive more detailed attention
than those of a piecemeal character, and firms
will readily deliver orders too large to be
carried away by the purchaser, without
delays in transit. For the benefit of readers
who have decided upon the above-mentioned
methods of purchasing, we will now consider
the most useful forms in which the materials
of construction may be bought.

Brass is supplied com-
mercially in  various
forms and by reason of
itsspecial qualities is ex-
tremely valuable as a material of construction.
When annealed it is very malleable and easy
to work both for bending and cutting, whilst
its composition enables one to finish off parts
with a high degree of polish if such is required.
As a conductor of electricity it ranks very high,
for taking silver as the unit of conductivity
at 100, pure copper comes next at 94-1.
The small percentage of zinc used with copper
in the composition of brass has very . little
effect on reducing the electrical conductivity,
whilst providing the necessary toughness of
the matenial.

Brass rolled into the form of sheets is
extremely useful in the wireless workshops,
two useful gauges being No. 20 S.W.G,
corresponding with ), in., and No. 10 corres-
ponding with } in. In selecting rolled brass,
care should be exercised to see that ““ shortness ™
does not exist, a defect sometimes present.
 Shortness > is a trade expression denoting
that the material is brittle, and can be detected
by an over crystalline appearance of the
edges, the presence of which will cause a
great deal of trouble when attempts are made
to work the metal into the required shapes.

Sheet brass showing scratches on the sarface,
particularly at the edges, should be carefully
inspected, as these blemishes may indicate
cracks extending nearly through the metal.
It 1s desirable, too, to select only sheets which

Brass as a Material
of Construction.
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are perfectly flat, as irregularities may result
from ““ short > patches that cannot be properly
removed by anhealing.

When one is working to drawings giving
definite dimensions, a good deal of time
and energy can be saved by purchasing brass
of the required thickness in the form of flat
strip, which is obtainable in convenient lengths
varying in thickness from 45 in. up to } in., and
in widths from } in. to I in. in the smaller sizes
and from £ in. to 3 ins. in the larger. The
convenience of working with this form of
brass will be appreciated by those to whom
economy of time is an important factor.

A carefully graded selection of angle and
tee section brass will prove of value to the
experimenter as obviating bending operations
connected with the production of certain
components, the rigidity of rolled angle
pieces being far greater than those bent into
shape from shéet material, as the unavoidable
stretching of metallic fibres at the bends
weakens the material to an appreciable degree.

Brass foil measuring from o0-001 in. up to
o-o1o in. will be found useful for a variety
of purposes, and a few sheets should be in-
cluded in the stock.

Even if one happens to own a lathe, the
sizes of round brass need to be selected with
care in order to avoid the work of reducing
the bars or rods to the required dimensions.
Extended brass rods have very uniform
sections and are correct to diameter within
a few thousandths of an inch, so that parts
of components requiring no turning on the
outside can be finished off accurately by the
use of emery cloth. Those who use lathes
for making their own components generally
limit the largest diameter of their brass stock
to correspond with the internal bore of the
lathe spindle, which greatly facilitates produc-
tion methods. Extended brass can be
purchased in all sizes down to 1/16th in. so
that the selection of the most convenient sizes
for our purposes is not difficult.

Though very few amateurs take the trouble
to make the nuts they require, except those
of special sizes, the value of stocking a certain
amount of hexagon brass should not be over-
looked. Bushings for such components as
switch, variometer and condenser spindles
which are secured to panels by back nuts
should be turned from hexagon stock, the
drawn hexagon being used for the nut portion
without further machining or filing operations,
and if one has a few odd moments to spare
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in the workshop these can be usefully employed
in making nuts for stock. If one sets up a
lathe for the purpose, when it is not otherwise:
occupied, such components can be turned out
in readiness for use by a younger brother or
a son, who will welcome the opportunity
of being really useful in the shop and of im-
proving his knowledge in the use of tools.
Such possibilities should not be overlooked
by the enthusiastic and unselfish wireless:
amateur.

Round and square tube, and solid square
brass are other very useful items of stock,
whilst a few packets of rivets of the same ma-
terial will come in for a variety of purposes
for which small nuts and bolts are generally
employed.

Copper, aluminium and tin are other metals
which should be stocked in sheet form of
selected gauges, and a few convenient sized
coils of plain and insulated copper wire will
complete the stock of raw materials needed
by the amateur.

In conclusion a few
words on the care and
arrangement of materials
may not be amiss, for unless due precautions are:
observed, these may become misplaced,
damaged or even lost. Bar material should be
kept in racks arranged to support long and
short pieces according to dimensions, in such
a position that the required piece can be seen
and reached without disturbing the rest of
the stock. Metals liable to suffer from corrosion
should be stored in places where they are
unexposed to the action of acid or corrosive
vapours, and all steel material is best preserved
if stored in a flat position, but as this often
prevents the easy identification of the piece
needed, suitable racks made for the purpose
occupy but very little space along one wall
of the workshop.

Finally it may be remarked that the benefits.
of holding a useful stock of materials are often.
impaired if such stock is not arranged in an.
orderly and systematic manner.

Care of Materials.

Radio Society of Great Britain.

The next meeting of the Society will take place
on Wednesday, June 27th, at 6 p.m. (Tea at 5.30),
at the Institution of Electrical Iingineers, Savoy
Place. Victoria Embankment, London, W.C.2,
when Mr. R. Watson Watt will deliver a lecture
entitled : ‘““Atmospherics ”’ (with experimental
demonstration).
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LISTENER-IN AND EXPERIMENTER.

THEORY —XII.

It is the purposc of the writer 2 <! al with the principles underlying the action of wireless receivers

and transmitters.

Those who know why. obtain much pleasure which is not experienced by those

who have no idea of the action of their wireless sst.

The series has been specially arranged so that the readerwho follows each section as it appears
will have obtained a complete wireless education with a mininium of time an | trouble, and he will
be in a position to siuccessfully design his own wireless equipment.

[n previous sections the writer has dealt with the principles of electricity such as the etfect of

resistance, capacity and inductance.

The last sections deal with alternaling current work and

the properties of resistance, indictance and capacity in series and parallel, the study of which is
so important to those who desire a clear understanding. of wireless.

By W.

The BestRatio of Inductance to Capacity.
(1) To obtain greatest selectivity.

A circuit in resonance with an alternating
pressure may have either its capacity or
inductance changed, provided their product
LC remains the same. The aim in building
the resonant circuit is to so construct it that
currents of the resonant frequency flow very
easily, while pressures with a frequency
differing from that of resonance will produce
a minimum current flow. The best circuit
will therefore have the smallest resistance
possible, and the value of inductance and capa-
city should be such that a minimum current
will flow when a pressure is applied with a
frequency only slightly different from the
resonant frequency. The result s obtained
through making the ratio of L to C as high
as convenient. Unfortunately, an increase
in the value of L causes a corresponding
increasc in resistance, through the longer
length of wire required and other coil losses
due to insulation, the coil former, etc.

That the selectivity of a series circuit is
increased by making the ratio L to C greater
is readily proved from a consideration of the
formula for the circuit.

The current which flows is

5
L \, = ( » T >T amperes.
wC
at the resonant frequency
I -z, amperes
R .

At different frequencies the current is reduced,
I

due to a difference in wl and aC Since so

long as LC remains constant, the resonant

JAMES.

frequency is not changed, if L is large and C

is small, wL will be large, and w—IC will also be
I

large. The difference between wl and C
w

is also large, therefore for the given pressure
the current will be small.

Example. Suppose we have a circuit with
a resonant frequency of 100,000 cycles. The
correct value of LC is the 2533. Let R = 10
ohms, and the pressure 20 volts. Let us find
the current in the circuit at resonance, and
when the frequency of the pressure is 99,000
cycles in the following cases.

Case 1. Let the capacity be 0-002 pk,
when the inductance will be 1266-5 H for
resonance at 100,000 cycles. The current

at resonance / j—g 2 amperes. The cur-
rent at 99,000 cycles
E
i - 1 \I
\ R? < wl - wC >
R—10 ..R*= 100
wLl = 2 X 3714 X 99,000 X 12665 X 10°¢
787 ohms.
6
. 1o = 804 ohms.
wC  2X3'14X93,000X0002
Then a% — wlL = 804 — 787 = 17 ohms.
o172 =289
Fe 22— ampere nearly.
+/ 100 + 289

When the applied voltage was at the resonant
frequency, 100,000 cycles, the current flowing
was 2 amperes. By reducing the frequency
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to 99,000 cycles, the current has fallen to
1 ampere, which is quite considerable.

Case 2. Let us now work o1t the current
which will flow at 99,000 cycles when the
capacity is 0-000§ pF and the inductance
is 5066uH. Notice the product of L and C
is as before.

The current at resonance is 2 amperes.

R—=10 .. R*= 100
wl = 2 X 314 X 99,000 X 5,066 X 10~°
=,148 ohms.
1 10°
wC ~ 2X314X99,000%0°0035 A IS,

I
Then o wl = 3,216 — 2,118 = 68 ohms,
and 652 = 4,624.

T 20

- nearly o3 ampere.
- 4,624
When the applied voltage was at the resonant
frequency, 100,000 cycles, 2 amperes was
flowing. By reducing the frequency to 99,000
cycles, the current is reduced to o-3 ampere.
In Case 1 above, the current was only reduced
to 1 ampere. These two cases illustrate that
to obtain selective tuning, it 1S essential to
provide a maximum of inductance with a
minimum of capacity. This can be carried too
jar, however, as will be shown later.

v 100

x

of -RESONANCE FREQUENCY "=

5 10 5 20

The figure dllustrates a number of resonance curves
howing how ihe selectivity of a circuit is vmproved
with «a high ratio of inductance lo capacity. The
upper curve corresponds with « low ratio of L to C,
ind the lower curve with a ligh ratio of L to €. 1t
will be noticed, that for a given 9, change in the
frequency, the amplitude of the current is reduced
most in the lower curve—which corresponds with the
circutt having the lorgest ratio of L to C.

(2) To obtain maximum voltage at resonance

The valves and most crystals used in wireless
teceivers are potential operated devices. It is
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therefore desirable that the potential applied
to either the valve or crystal be as high as
possible.

When the resistance in the circuit is small,

C
at resonance the current] = E\'—L— where C

and L represent the capacity in «F and the in-
ductance in pL in the series circuit respectively.
The energy stored in the condenser is given by

CE?
S
Lr
2

one instant in the condenser is a little later
stored in the inductance,

The energy stored in the inductance is

Since the energy which is stored at

CE* LI?
o By o
o1
orE--I\Ié
C
and J E\/—E

The voltage across the coil or condenser at
resonance is then seen to be proportional to
the ratio of L to C. The higher the ratio the
higher the pressure.

In the last example, Case 1, the pressure

across either coil or condenser 1s wlLl or
1,590 volts.
Using the above formula
L
E=1 \C—
1266°§
E=2Xx \/0'002 796

or 1,590 volts.
In Case 2 the pressure

I 5,060

E =2 \ 0008 = 6,360 volts.

These examples clearly show that to obtain
the greatest pressure across the coil, the ratio
L to C should be as large as possible.

To summarise the properties of a series or
acceptor circut :—

(1) When the applied pressure is in resonance
with the circuit, the current flow i3
only limited by ohmic resistance.

(2) The larger the ratio of L to C in the
circuit, the smaller will be the current
flow for a given frequency change from
resonance.
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(3) The resonance curve is sharper the
smaller the resistance. Resistance in the
circuit broadens the peak of the re-
sonance curve.

(4) The greater the ratio of L to C, the larger
is the pressure generated across the
coil or condenser.

THE WI{RELESS WORLD AND RADIO REVIEW

379

(5) The resonance curve will be symmetrical
when tuning is obtained through varia-
tion of inductance.

(6) The resonance curve will not be sym-
metrical when tuning is obtained by
varying the capacity.

AN EXPERIMENTAL UNIT SET.

By F. C. LISTER.

HE set was commenced in January

I 1922, but the whole design was not

set out until May, when the switch
described below was published in The Wireless
World.

Commencing on the left, the upper rec-
tangular panel contains two tuners—one, a
single circuit solenoid with ball type reaction,
covering 600 to 4,000 metres, added to which

not used, and one coupled with the tuned anode
coil, immediately above set, is employed.

Any of these tuners may be coupled to the
amplifier by simply moving the switch arm,
seen immediately below the short wave tuner.
This switch was described in the May 13th
issue of The Wireless World, and automatically
connects the condensers (main and vernier)
to the tuner to be used. In the left-hand

The Experimental unit described in this article.

. is a plug coil arrangement. Next to this panel
is the short wave tuner built similarly to the
larger solenoid, but covering wavelengths of
200 to 9oo metres. Ball type reaction is
provided, but during forbidden hours this is

bottom corner is the series-parallel switch
used when the single circuit tuning is in use.

Each of the valve panels is identical in size,
the valve on each being mounted on a small
bracket behind the panel with a gauze-covered
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window cut into the panel to observe the fila-
ment brightness, etc.

The first valve is a high frequency magnifier
and to provide coupling with the next valve
(the detector) the necessary leads are brought
to the four-valve leg sockets, into which
may be plugged either resistance transformer
or tuned anode couplings.

The detector panel is quite standard, grid
condenser and leak being used.

The last two valves are L.F. transformer
coupled, and the “ Elwell” jacking system
provides for employing only the amount of
amplification required. Thus, the plug to
which the ’phones are attached may be placed
in the plate circuit of the detector valve
or third or last valve at will.

The whole of the panel terminals are of the
screw-down type, and are lettered. This is
done by cutting discs from a rod of ivory
of the size of the terminal heads. These
are engraved H.T.4-, etc,, and are filled in
black and look very neat.

The whole set is mounted in an oak bureau,
and is of panel construction, the advantages

THE WIRELESS WORLD
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of which are obvious, as, when the tuner and
detector panels are finished, the set is ready
for work and additional panels may be built
as time and money allow.

As regards results, the author claims nothing
exceptional, though WOR was picked up
using three-valves on the only morning he
attempted to listen for American broadcast.
All the English and European telephony
has been logged. Of the B.B.C. stations,
London and Glasgow, the most distant,
are best, while Manchester, the nearest
(80 miles away) is not so good.

The advantages of the above set are first
its flexibility without sacrificing neatness (not
a loose wire is showing normally), and the ease
with which one can make comparisons of
different tuners and coils and high frequency
couplings, etc.

The author is indebted to a fellow club
member (Mr. Grimshaw) for the photograph.

All the apparatus, with the exception of
the transformers, and of course terminals
and knobs, is home made.

LATEST AMERICAN MICROi’HONE.

I'hoto : Central Press.

This new microphone, shown on the left, is arranged to operate the two stations WIZ and WJY.
The right-hand illustration is « device for visibly indicating the degree and quality of the modulation.
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS

EXPERIMENTS
FOR THE RADIO AMATEUR

‘The author having explained in previous instalments simg]e methods for the determination of

wavelength and capacity of the aerial, he now describes t

e procedure for setting up a crvstal

receiver, arranged in a manner which will demonstrate the principles of tuning.

By MAURICE CHILD.

Vice-Chairman of the Radio Society of Great Britain.

EXPERIMENT No. 9.

To arrange and adjust a simple and
efficient circuit for the reception of
morse and telephony transmissions :—
‘The apparatus required is as follows :

Triple Contact Tuner.

Carborundum Crystal Detector (mounted).

Potelr;tiometer and Battery of four small dry
cells.

Telephone Transformer, together with 120 ohm
Telephones.

0.001 mfds. Fixed Condenser.

0.001 mfds. Variable Condenser.

0.0005 mfds. Variable Condenser.

Single-pole Switch.

Buzzer Wavemeter.

Unshunted Buzzer.

The above list of apparatus will no doubt
appear somewhat formidable, but the ex-
perimenter who has carried out the previous
experiments will find that he has already
a considerable number of the parts required
for this one. By the term “ triple contact
tuner,” the author has in mind a simple
inductance coil provided with three contacts
which can be moved over the surface of the
coil, the insulation of which has been removed
for the purpose of allowing contact to be
made.

The gauge of wire with which the inductance
is wound should not be less than No. 20
S.W.G., and the overall length of the coil
12 ins. to I§ ins. by 4 ins. to 6 ins. diameter.

In radio werk it is important to use
insulating materials for building induc-
tances that will give small dielectric losses.
Shellac varnish should, as far as possible, be
avoided in coils which have to carry high
frequency oscillations. If a damp-proof
covering is ever required, use paraffin wax
sparingly.

In a few types of sliding contact tuners
it will be found that the brass rods on which
the moving contacts work are not insulated
from the wooden end supports. It is better
for the rods to be held by some ebonite bushing
in order to increase the insulation.

To ensure reliable contact between the
sliders and rods, a few strands of fine copper
wire may be soldered directly to the sliders,
the other end of the wires being soldered to the
rods. At the same time, if the contacts are
tipped with small pieces of silver neatly
rounded off, an advantage will be gained.

A simple tuner of the above character
is of great use to the experimenter, not only
for the particular experiment which is about
to be carried out, but also for future work.

The author recommends the experimenter
to use a carborundum crystal for general
reception work until such time as he feels
inclined to employ a thermionic valve in
lieu thereof.

Carborundum possesses many advantages
over any other type of detector of a similar
character, the chief among which are robust-
ness, reliability, and sensitiveness. A firm
steel contact pressing on the carborundum
crystal serves the purpose of maintaining
a constant adjustment which is not easily
upset unless a very violent shock occurs to
displace the crystal itself. Provided the ex-
perimenter obtains a good piece of carborun-
dum, he will find little to be desired as regards
sensitiveness, in comparison with the many
other well-known types. There are certain
crystals which may be more sensitive and can
be operated without the use of a potentiometer
and battery, but in general they are less stable.
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The potentiometer should be of the sliding
contact type, provided with a battery of four
small dry cells. The resistance of the winding
should be from 400 to 750 ohms, but the
exact value is not very material. Many of
these can be purchased in quite good condition
second-hand, and some of the ex-Army types
are fitted with a single pole switch, in which
case the experimenter will not require to
purchase this item.

The telephone -transformer should be pur-
chased with great care, as it will be required
for many other experiments, and should there-
fore be of the highest possible efficiency.
In this particular instance it is important that
a fair price should be paid for a really good
article. The points to be looked for in these
instruments_ are as follows :—

There should be a very substantial laminated
iron core which should completely fill the
centre of the bobbin. The core should be of
a large number of fine stalloy stampings
tightly clamped together. The primary
winding in this particular case is that which
has to carry a large number of ‘turns.
The resistance of the secondary winding
should be about 40 to 56 ohms.

With regard to the rest of the apparatus
tabulated, as these items have already been
described, it is not necessary to do so again.

The various parts should be connected
up as shown in Fig. 15.

\

FREE €ND

B DIRECTION DETECTOR
—

A DirecTrON
—~—

i
1
:0-0005 uF

I

EARTH END

0001 uF

Fig. 15. Eixperimental Crystal Recetving Circuit.

It is important that the point marked
“Y ” goes direct to one side of the detector
which is called the “ high potential ” side,
and that the potentiometer “ AB ” and tele-
phone transformer “ C ” be connected on the
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other side of the detector which is called the
“low potential ” or “ earth ™ side.

The variable condensers shown with their
connections dotted in will only be required
when it is desired to receive wavelengths
over 1,000 metres, or thereabouts.

To adjust the apparatus for sensitiveness,
the experimenter should first of all obtain
the maximum results from his detector by
means of a sparking buzzer placed close to it.
(See Experiment 4.*) The only adjustments
for this which will have to be made are firstly,
that between the crystal and the contact
point or strip placed on it, and secondly, the
sliding contact of the potentiometer. It will
be found that there is a critical position for
this slider when the signal from the buzzer
will increase in strength very considerably,
and the sound in the telephones will be much
sharper, or more aggressive. The diagram
indicates the direction in which the currentfrom
the battery, joined to the potentiometer,
flows through the crystal circuit when the
sliding contact is placed either in the “A”
or “B” position. If the slider is placed
exactly on the middle point, no current flows
through the detector at all.

Having obtained the sensitive adjustment
on the detector itself, the shunted buzzer
can be joined up to the calibrated circuit
comprising the wavemeter, and this circuit
should be brought within a foot or so of the
earth end of the tuner.

The point “Y” can be fixed roughly
half-way down the coil if it is desired to receive
short wavelengths, z.e., waves between 300
and 1,000 metres, or at the free end of the
coil if it is desired to receive longer wave-
lengths.

The contact “ Z ” should be placed at the
free end of the coil. The contact “ X is
now moved up from the earth end to a position
where the signals from the wavemeter are of
maximum strength. The contact “ Y ** should
now be brought down as close to “X” as
possible without losing strength of signal.
A final critical adjustment of “ X > can then
be made.

If there are signals being transmitted from
any station on the particular wavelength
to which the wavemeter has been set, and they
are of sufficient strength, they will be heard in
the telephones.

The experimenter has now scientifically
adjusted his apparatus, and the author hopes

% Page 171, May 12th, 1923
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that, having done so, he will speedily be
rewarded for his trouble, and have the satisfac-
tion of knowing from the results obtained
that he is working on the right lines.

With regard to the contact “ Z,” this may
be of considerable utility if it is desired to
use this tuner for the reception of wavelengths
200 to 400 metres or thereabouts. In this
case the contact “ X ” will come very close
to the earth, probably only six or eight turns
being required. The contact “ Y > will like-
wise be somewhere near “ X,” although
usually there will be two or three times as
many turns between “ Y ” and the earth than
between “X” and the earth. This ratio
of turns becomes less as the wavelength
received increases.

The contact “Z” should be employed
purely as a final adjustment.

A position may be found for it where the
signals received will increase very much
in strength. This is due to the fact that
oscillations in the lower portion of the coil
are no longer dissipating some of their energy
in producing wasteful currents in the upper
portion.

For long wave reception the contact “ X
of course will be placed much nearer the free
end, and it will be found an advantage generally
to use a variable condenser of o0-oor mfds.
tetween “ X ” and earth. In this way it is
not neccessary to employ so much inductance,
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and the tuning of the aerial circuit will be
more efficient and selective.

For long waves the contact “Y ” can be
placed right up to the free end of the coil and
final tuning obtained with the condenser
0-0005 mfds. The condensers dotted in Fig. 12
need only be employed for wavelengths
over I,000 metres.

If greater selectivity is required, the contact
“Y > should be brought down towards the
earth end of the coil, and as each small ad-
justment is made in this direction, the variable
condenser between “Y ” and earth should
be increased in capacity. This will have the
effect of maintaining the strength, and, in
many cases, increasing it. The further “ Y
is brought to the earth end with any given
position of “ X,” the looser is the coupling
between the aerial circuit and the detector
circuit, and even on short wavelengths, if
a high degree of selectivity is required, the
variable condensers can be used to assist in
obtaining this result.

The whole receiver is an interesting apparatus
for the experimenter to work on, and it will
be possible to use the various parts employed
subsequently for further work.

It is strongly urged that as much use should
be made of the wavemeter as possible, as in
this way greater ceriainty is assured of obtaining
the required signals.

Our lustration shows a corner of one of the worksho

s of Messrs. Radio Instrionents, Lid., at 12, -Hyde Street,

New Oxford Street, London, W.('.1.
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PREVENTION OF INTERFERENCE.

HINTS FOR BETTER BROADCAST RECEPTION.

HOSE who operate a powerful receiver
I located near a broadcast station, often
experience difficulty in tuning out the
local transmissions in favour of the transmis-
sions of other broadcast stations. A good
many prefer to use a single circuit tuner as in
Fig. 1, on account of the simplicity of tuning.
That is about its only recommendation. It
will be found, in general, selectivity is better
when the tuning condenser is in series with the
tuning coil.
\2

i &Jmﬁk

Fig. 1. A simple aerial tuning circuit. For
broadcast wavelength work, the condenser may have
a capacity of 0-0005 mfds. The coil may be 4 ins.
in diameter and 4 ins. long wound with No. 20 D.C.C.
with 12 or 14 taps, the more the beiter.

The first step towards better tuning is to
employ a coupled circuit. Many use a coil
holder to accommodate an aerial and a closed
circuit coils. While the arrangement has some
favourable points, with the ordinary type of
coil holder, where one coil may be simply
rotated away from the other in one plane, it is
not ordinarily possible to obtain that fine adjust-
ment of coupling which is desirable. Better
results are obtained when the cylindrical coil

!

=

5

20

O

—

2z

Fig. 2. A coupled circuit. Better selectivity is

obtained by splitting the secondary coil. The coil

which couples with the aerial circuit may be 3 ins.

in diameter, with 10 turns. The other secondary

coil may be 4 ins. in diameter and 3 ins. long of
No. 22 D.C.C. with 10 taps.

<
4

||“———

.|||} =5

combination is used, one coil sliding within
the other. A further improvement consists
in placing the secondary coil so that it has no
coupling with the aerial coil. Coupling is
obtained by connecting a few turns in series
with the secondary and coupling them with the
aerial coil (see Fig. 2). A switch is essential
for connecting either the aerial circuit or the
closed circuit with the remainder of the receiver.
Now we may “ search > with the aerial circuit
connected, and afterwards with the secondary
circuit coupled, and sharply tune to the wave-
length of the signal.

Even with this refinement it is not always
possible to cut out interfering signals which
differ only by a matter of a few metres. It will
be found that great assistance may be obtained
through the use of filters.

A filter consists essentially of a coil and con-
denser. The simplest connection is shown in
Fig. 3. Here the filter inductance and capacity
are connected in series, and the whole is joined
across the aerial and earth terminals of the
receiver. The filter inductance should be

Figs. 3 and 4. Simple filter circuits joined with
the receiver. The condenser may have a maximum
value of 0-0005 mfds.

placed so that it has no coupling with other
portions of the recciver. The efficiency of a
filter of this description depends entirely upon
the losses of the coils and condensers. The coil
should be made so that its losses are a minimum.
Any good condenser is satisfactory. A
cylindrical coil will be best for short wavelength
work. Of course, the reaction coil may be
coupled with the filter coil to make good the
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losses, but this is a refinement which will only
be used by a few. The filter may consist of
an inductance of so turns of No. 22 D.C.C.
with four or five taps, wound upon a former
3 ins. in diameter, and a 0°0005 mfd. variable
condenser for use over the broadcast band of
wavelengths. The former upon which the
wire is wound may be of ebonite, the thinner
the wall the better. Keep wax and shellac
off the wire, although if it is thought the wire
insulation may become damp, dry the coil first,
and then apply a little shellac to keep the
moisture out, not to hold the turns together.

—l————

Figs. & und 6. Here the filter circuits are coupled

with the aerial circuit. The coupling coil in the

aerial circust (Fig. 5) may have 5 to 10 turns. The

cotl across aerial and earth (Fig. 6) should be 3 ins.

wn diameter with 50 turns of No. 22 D.C.C. with
a few taps.

The impedance of a series circuit at
resonance is almost zero when the resistance is
small. Therefore, if the filter circuit is tuned
to the wavelength of the interfering signals,
there will be very little of it pass through the
receiver.

Fig. 7. This is a combination of Figs. 5 and 6.

Another method of connecting the filter is
shown in Fig. 4. Here the filter consists of an
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inductance and condenser in parallel. The

filter is tuned to the wavelength of the inter-
fering signal.

A Dbetter arrangement consists in coupling
the filter circuit with the aerial circuit as shown
in Figs. 5 and 6. - Either arrangement will
prove satisfactory in cutting out the transmis-
sions of the local broadcast station. In each case
the filter circuit is tuned to the wavelength of
the offending signal. In the case of Fig. 6,
it is necessary to retune the receiver when
adjustments of the filter are made.

Another arrangement, which is a combination
of the circuits of Figs. § and 6, is shown in
Fig. 7, while in Fig. 8 is shown another satis-
factory combination.

Perhaps the filter circuit which gives best
results of all is that given in Fig. 9. The
switches A and B are opened, and the condenser
G, and coils L, L,, and L; are tuned to reson-
ance. The closed circuit coil is L;. Now the
switches A and B are closed, and the con-
densers C, and C; are adjusted until interfering
signals are eliminated. It will be necessary to
retune the aerial circuit by varying C,. This

Fig. 8. This arrangement s often satisfactory,
and is not so complicated as that of Faig. 7.

Fig. 9. The filter circuit shown here 1is the bes!

of all. Coils L, and Ly may each be about 10 turns

of No. 22. Coil L, should be 50 turns, all wound

on formers 4 ins. wn diameter. Coil Lg, which ts

the ordinary closed circuit coil, and Ly may both be

a winding 3 ins. in diameter of No. 22 D.C.C.
4 ns. long with several taps.

arrangement looks complicated, but after a
little practice is easily operated. The results
are worth while to those who live “ on top > of
a broadcast station.

W.Je

c2
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Wireless Club Reports.

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the mectings of Wireless

lubs and Socteties.

with the Radio Society of Great Britain,

Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessury.
to consider for publication papers read before Societies.

The Editor will be pleased
An Asterisk denotes affiliation

Correspondence with Clubs should be addressed to the Secreturies direct in every cuse unless otherwise stuted.

The West London Wireless and Experimental
Association.*

A lecture on * Radio Switching and Control ™
was delivered by Mr. O. 8. Puckle on Tuesday,
June 5th. The lecturer dealt with low tension, high
frequency, detector and low frequency -ecireuits,
and also with the various forms of coupling.

The Hon. See. will be pleased to receive applica-
tions for membership.

Headquarters : The Acton and Chiswick Poly-
technie, Bath Road, Chiswick,

Hon. Sec.: Horace W. Cotton. 19,
Road, Hayes, Middlesex.

Bushey

The Willesden Wireless Society.*

The efticiency of his three-valve receiver was
demonstrated by Mr. A. (i, Greene on June 5th,
a novel circuit heing employed.

By courtesy of the authorities at the (roydon
Wireless Station, the Society will shortly visit
the aerodrome, and members wishing to join the
party are requested to communicate with the
Hon. Sec. at once.

Particulars regarding membership of the Society
will be furnished by the Hon. Sec., F. H. H. Coote,
183, Carlton Vale, Kilburn, N.W.¢6.

The Wireless and Experimental Association.*

A well-sustained discussion on low temperature
emission valves took place on May 30th, the
subject being introduced by Mr. Voigt. After
the discussion Mr. Green described the construe-
tion and uses of the hydrometer, and later, Messrs.
Joughin and Voigt addressed the meeting on the
subject of loud speakers.

The Assistant Hon. Sec., Mr. (i. H. H. Horwood,
has offered a prize of one guinea for the best sub-
stantiated record of the longest distance reception
by any member.

Hon. Sec., Geo. Sutton, 18, Melford Road, 8.1£.22,

Ilkley and District Wireless Society.*

At the Regent (‘afé on May 28th a conununica-
tion was read from the Radio Research Board
(forwarded by the Radio Society of Great Britain},
dealing with the fading of signals and * blind
spots.”  Neveral members have taken up research
work in connection with these phenomena.

All interested are invited to attend the meetings
and particulars of membership, etc., can be obtained
from the Hon. Nec.. L. E. Overington, 11, Wilmot
Road, lkley.

Tottenham Wireless Society.*

A debate took place on Wednesday, May 30th,
when the subjects of High and Low Frequency
Amnplification  were discussed. ‘The Chairman
opened the debate. and Mr. Ellis and other members
contributed. Application for membership will
be received by the Hon. Sec., S. J. Glyde, 137,
Winchelsea Road, Bruce Grove, Tottenham, N. 17,

The Radio Society of Willesden.*

The Society is feeling keenly the loss of its
President, Mr. T. H. llingworth, J.P., whose
death has just taken place. Mr. lllingworth was
greatly esteemed for the ceaseless interest he
manifested in all the activities of the Society.

On May . 29th Messrs. Picker and Blunden
conducted satisfactory experiments with a view
to the organisation of wireless dances by the
Society. The membership of the Society is now
approximately fifty, but there is still plenty of -
room for new members. Full particulars of
membership can be obtained from the Hon. Sec.,
K. H. H. Coote, 183, Carlton Vale, Kilburn, N.W.6.

Hackney and District Radio Society.*

At the Y.M.C.A., Mare Street, on Thursday,
May 24ith, several ‘" waistcoat-pocket lecturettes ™
were delivered by members of the Society. Mr. O.
linan asked why a horse-shoe magnet held near
a valve, appreciably increased signal strength,
a question which provoked discussion. Mr. Bell
spoke on the elucidation of circuit diagrams, and
Mr. Jenkins described, with hlackboard illustrations,
an experimental two-valve panel of his own con-
struction. The evening concluded with & short
lecture by Mr. A, H. Phillips, who spoke on ' Seeing
by Wireless,”

Prior to the formal business of the meeting
held on May 3lst, the Chairman presented an
illuminated testimonial to Mr. E. R. Walker,
the Society’s first Hon. Sec., who resigned from
that position at the end of last year.

Mr. Cunningham reported the success of the
Society’s demonstration in connection with the
Nationul Cyveling Union at Woodford.

Mr. Epton concluded the meeting with a comi-
parison of four different makes of L.F. transtormers,
using a loud speaker for the purpose.

The Hon. Sec. issues an invitation to all Hackney
residents interested in radio to attend the meetings,
which are held on Thursday evenings at the
Y.M.C.A., Mare Street, E.8, Particulars of mem-
bership can be obtained from the Hon. Sec.,
. ¢, Phillips, 247, Evering Roead, E.5.

Wembley Wireless Society.*

A highly successful exhibition, organised by the
Society, was held on Thursday, May 3lst. About
100 exhibits were on view, and it is estimated that
the number of visitors approached 500. The
apparatus was tastefully displayed, the tables being
decorated by the lady members of the Society.

A fine collection of high frequency apparatus
was displayed by the President. and his wireless
clock tuner, which evoked considerable interest,
was demonstrated by Mr. H. W. Gregory, who
showed a rectifier and model electrie train in
operation. All types of apparatus were shown,
varving from simple crystal sets to elaborate valve
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models. A number of visitors applied for member.
ship of the Society.

The exhibition was organised by Mr. W. K.
Meldrum, assisted by the Hon. Sec., Mr. W. R.
Mickelright, of 10, Westbury Avenue, Alperton,
Wembley, Middlesex. to whom application for
membership should be made.

Leeds and District Amateur Wireless Society.*
“The Electron Theory” was the subject of
an instructional lecture delivered by Mv. T. Brown
Thomson, on May 25th. In the course of his
remarks the lecturer emphasised the importance
to the experimenter of a sound knowledge of the
electron theory, urging that only with such a
knowledge could wireless really be understood.

On June lIst, Mr. 8. Kniveton, F.R.Met.Soc.,
delivered an instructive lecture on ** Wireless and
Weather Forecasting,” illustrated with lantern

slides.  Mr. Kniveton gave some instructive details
of the methods of collection and distribution of
meteorological data, and showed how the work was
facilitated by the use of radio communication.

Hon. Sec., D. E. Pettigrew, 37. Mexhorough
Avenue, Chapeltown Road, Leeds.

Seaforth and District Radio Society.

A highly interesting lecture on inductance,
capacity and valves was given by Mr. R. Roberts
on May 25th.

Several members produced their sets which
would not work, but after the attention of a few
of the more experienced members the unruly sets
were carried away in trinmph. in perfect condition.

One or two members are experimenting on
various inductance couplings. and if anything
matures, it is hoped to publish the results.

Hon. Sec., R. Roberts, 237-9, Crosby Road,
Seaforth.

Raymald Wireless Club.

*“ Inductance and its Relationship to Wavelength”
was the title of a lueid lecture given on Thursday,
May 17th, by Mr. J. Ayres, who kindly gave his
services at short notice in place of Mr. . Boulden,
who was to have lectured on the Club’s portable
receivers.

Particulars of inembership ay
from the Hon. Sec., I, T. Baker,
Avenue. New Malden.

The Sydenham and Forest Hill Radio Society.

On May 7th a lecture on *‘ Elementary lilec-
tricity 7 was delivered by Mr. W. V. Pegden
(Chainnan).  Appreciation of the lecture was
evinced by the proposal that the Chairman should
deliver a similar lecture each month throughout
the year.

Hon. Sec., M.
Road, 8.E.26.

Winchester Wireless Society.

The Society continues to meet on Tuesdays
and excellent progress is being made with con-
structional work. A four-valve set is being built,
and a special terminal panel will be employed so as
to allow for easy change of circuits.

A special campaign against re-radiation is being
organised by the Society, and non-members are
being asked to adopt circuits which will give good
results without the objections now existing.

Hon. Sec., A. DParsons, 65, Cromwell Road,
Winchester.
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Uxbridge and District Radio and Experimental
Society.

On June Ist Mr. Bailey demonstrated with a
compact and efficient pocket two-valve set, the
Radiola Concert being well received from DParis.
By kind permission of the Marconi Company Mr.
Piper exhibited different types of valves, including
a I} kilowatt transmitting valve and a vectifying
valve of the kind used at the London Broadcasting
Station. Mr. Bailey then gave a lucid explanation
of his seven-valve amplifier,

Hon. RSec., J. R. M. Day,
Uxhridge.

10, Cowley Road,

The Beckenham and District Radio Society.

The Society held a successiil meeting on Thurs-
day. May 3lst, the first part of the evening
being devoted to the construction of their new set.
Later a paper was read by Mr. Hugget on " Com-
parisons of American, German and English Broad-
casting.”

Before the conclusion of the meeting the Chair-
man stated that he had pleasure in announcing
that the local *“ broadcast spoiler ”” had been traced
and the meeting agreed that the matter should
be reported to the General Post Oftice.

Hon. Sec., J. F. Butterfield, 10,
KImers End. Beckenham.

The C(lose,

South Dorset Radio Club.

The above is the name of a new Club, formed
at the Guildhall, Weymouth, on April 27th. The
Club is fortunate in having as its President, His
Worship the Mayor of Weymouth (Councillor W. .J.
Gregory).

Weekly Morse classes are being held and lectures
have been arranged for early dates.

A hearty welcome to membership is extended
to all in the district who are interested in wireless
or allied subjects, and particulars can be obtained
from the Hon. Sec., E. B. Cartwright, 18, Newberry
Terrace, Rodwell, Weymouth.

The Southampton and District Radio Society.

The Society’s new aerial is now in use, and on
May 3lst Dr. McDougall gave a successtul demon-
stration with his five-valve experimental panel
and loud speaker. constructed by himself. The
set comprised two H.I%. (tuved anode). one rectify-
ing and two L.F. valves.

Six new members were elected, which is indicative
of the growing enthusiasm of the local amateurs.

Headquarters, Y.M.C.A., Ogle Road, South-
ampton.
Hon. BSec.. P. Sawyer, 55, Waterloo Road,

Southampton.

Ashton-under-Lyne and District Radio Society.

The Societv's meetings during June are being
devoted to general discussions and experiments,
and members with faulty sets are being given an
opportunity to have them examined and adjusted
by competent members of the Committee.

A field day during the summer months has been
suggested.

Hon. Sec., James Hy. Marshall, 22, Warrington
Street. Ashton-under-Lyne.
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Notes and News

A broadcast programme from Glasgow has been
enjoyed 330 feet below ground at Dykehead
Colliery, Larkhall, 15 miles distant. A four-valve
set was used.

* * &k *

FRadio chess as a pastime for passengers has been
inaugurated by the steamers Western World and
American Legion in the South American service.

% Ed * *

The South Carnarvonshire Village Club Associa-
tion is proposing to install wireless apparatus in
several village halls for the coming autumn.

* * * £

Regular communication by means of radio-
telegraphy has been established between Bulgaria
and Russia (Moscow).

* * * *

The Postmaster-General is considering, in con-
junction with the British Broadcasting Company,
arrangements for providing broadcasting facilities
at or in the neighbourhood of Plymouth.

* * * *
Senatore Marconi’s Experiments.
On June 14th Senatore Marconi arrived at

Southampton on his yacht Electra after two months’
experimenting at Funchal and Cape Verde. It is
understood that his researches have been devoted
to directional wireless telegraphy and the elimination
of interference.

Scientific Jubilee of M. Branly.

An interesting festival took place at the Trocadero,
Paris, on June 7th, when the jubilee of M. Branly’s
entry into scientific research was celebrated.
M. Branly had an enthusiastic reception from the
distinguished company present, which included
eminent personages in politics, science, art and
literature. The illustrious inventor, whose name is
so closely associated with development of the
coherer, delivered a lecture on the scientific wonders
to which wireless would pave the way.

Tributes of praise were paid by M. Berthelot,
M. Laffont (Under-Secretary of State for Posts
and Telegraphs), and M. Berard (Minister of
Instruction).

French Amateurs Heard in Berkshire.
Mr. Vyvyan A. G. Brown (6 JZ), of Rea’ing,
reports that he has heard the following French

experimenters :—
8 AY 8 BF 8 BM
8 AQ 8 AS 8 BN
8 BQ 827 8 AB

The Dutch amateurs 0 MX, 0BQ, 0 RX and
0 DV have also been heard, besides the Copenhagen
transmitter 7 JS.

Suggestions for 2 LO.

Suggestions regarding broadcasting were in-
corporated in a letter to 2 LO which the Hon. Sec.
of the Wireless and Experimental Association
was requested to send on June 6th.

The following four questions were addressed
to the British Broadcasting Company : (1) Would

it be possible, when 2 LO is closing down for
one minute or more, to switch off the carrier wave,?
(2) Would the Company consider the broadcasting
of a suggestion to licensed amateurs that they should
refrain from transmitting during the * close down
half-hour ? (3) Could the call sign of the Broad-
casting station always be used before and after
each item ? (4) Would necessary Sunday testing
be kept down to a minimum ?

The Secretary was instructed to assure the B.B.C.
that the communication was not sent in a censorious
spirit, but with the desire of arriving at harmonious
working.

King of Spain’s Wireless Wager.

The progress of wireless on aircraft was illus-
trated by an amusing incident which occurred
during recent military manceuvres at Seville.
His Majesty the King of Spain is well informed
in most military matters, but on this occasion he

¢ /

H.M. The King of Spain lUstening to speech
from an aeroplane in flight.

expressed some doubt as to the efficiency of wireless
communication between aircraft in flight and
ground stations. He made a sporting bet with
a member of his household that intelligible speech
would be impossible, and took charge of the
Marconi ground station. Speech came through
remarkably clearly, however, and he expressed
delight that he had lost his bet.

B.B.C.’s New Assistant Chief Engineer.
Captain A. G. D. West, B.A., B.Sc., has been
appointed Assistant Chief Engineer of the British
Broadeasting Company. During the war Captain
West was wireless experimental officer in the Royal
Air Force, and conducted research in short wave
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direction finders.

in B.Se. (London).
possibilities of a relay broad-
casting station in the Sheffield
area.

Royal Air
Pageant.

Stirring incidents in which
wireless will feature, are to
take place at the Royal Air
Force Pageant on Saturday,
June 30th, at the London
Aerodrome, Hendon. The out-
standing event will be a
thrilling rescue of a beleagured
garrison by air,"based on an
actual occwrrence which took
place last year at Iraq. The
incident will centre round the
holding of an important rail-
way bridge which is protected
by a small military post.
Hostile troops attack strongly,
and a wireless message for
assistance is therefore sent to
the R.A'F. headquarters.
While the garrison is being
evacuated, fighting aircraft
attack the enemy, successfully
covering the retreat, and per-
mitting the demolition of the
bridge.

Tickets for the pageant can
be purchased from the leading
agencies and libraries. Boxes
for six cost £4, £5 and £7,
and tickets are available at
5s. and 10s. Tickets for the
2s. enclosures are obtainable
only at the Aerodrome on the
day of the pageant.

Force Aerial

Birmingham Broadcasting
Heard in U.S.

An instance of long distance

daylight broadcasting has been

verified by the B.B.C. On April

12th a Mr. Harry New, of 1,419 Kast Hewson Street,
Philadelphia, picked up an orchestral selection
at 7 a.m. On seeing a London newspaper for that
date, Mr. New surmised that the item emanated
from Witton, which would at that time be giving

At Cambridge he secured first-
class honours in mathematical tripos, parts 1 and 11,
and in October, 1922, he obtained first class honours
He is now investigating the
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New P.M.G.

its midday transmission.
confirmed by the Birmingham Station authorities.
on Wireless.

Referring to pressing problems to be tackled,

FORTHCOMING EVENTS
FRIDAY, JUNE 22nd.

Leeds and District Amateur Wireless Society.
Lecture by Mr. A. M. Bage (President).

Radio Society of Highgate. At 7.45 p.mm
At the 1919 Club, South Grove, N.6.
Lecture : '“Why Oscillatory Circuits Oscil-
late,” by Mr. J. F. Stanley, B.Sc.

Bath Radio Club. At 8 pun. ILeciure:
“Batteries, H.T. & L.T.” by Mr. L. E. R.
Boxuwell.

SATURDAY, JUNE 23rd.

Grimsby and District Radio Society. “ Radio
Teca” and Outing at Ashby (particulars
from M. M. Bennett, Wellowgate, Grimsby).

MONDAY, JUNE 25th.

Sydenham and Forest Hill Radio Society.
At 8 pam. Lecture: ‘ The Thermionic
Valve,” by Mr. C. A. Percival (of Ediswan’s}).

North London Wireless Association. At 8.30
p.m. Lecture; ‘ Armstrong Supersonic
Heterodyne,” by Mr. E. H. Robinson.

WEDNESDAY, JUNE 27th.

The Radio Society of Great Britain. At 6 p.m.
(tea at 5.30). At the Institution of Electrical
Engineers, Savoy Place, Victoria Embank-
ment, W.C.2. General meeting. Lecture:
“* Atmospherics "’ (with Experimental Demon-
stration), by Mr. R. Watson Watt.

Clapham Park Wireless Society. At 7.3¢ p.n.
Popular lecture: ‘* Lightning Discharges’
(lantern illustrations and demonstrations
with model buildings), by Mr. Alfred Hands,
F.R.Met.S. (authority inlightning protective
systems).

Swansea and District Radio Experimental
Society. Lecture by Mr. Benson, AM.IL.EE.,
AM.I.Mech.E.

Portsmouth and District Wireless Association.
Lecture : * Choosing a Set,” by Mr. J. H. C.
Harrold, M.L.R.E,

Wolverhampton and District Wireless Society.
Visit to Birmingham Broadcasting Station.

THURSDAY, JUNE 28th.

Newport and District Radio Association.
Lecture : ‘“ Humours of Listening-in.” By
Mr. G. L. Betts.

St. Pancras Radio Society. At 7.30. At the
Working Men's College, Crowndale Road,
N.W.1. Inaugural Meeting.

Luton Wireless Society. At 8 pm. At the
Hitchin Road Boy’s School. Lecture and
Demonstration : *“ The Flewelling Circuit,”
By Mr. E. Plater.
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His conjecture has been

Sir Laming Worthington-
Fvans  (Postmaster-General)
speaking at Kxeter recently,
mentioned ‘the present and
future of that young and lusty
national interest, broadcasting,
and the question of Imperial
wireless commmunications.”’
Where so much was at
stake, said Sir Laming re-
garding both these important
questions, decisions would not

be taken without mature
reflection, and he would
devote himself to finding

solutions that would satisfy
everybody concerned.

Wireless Health Hints.

Public health
has now been
broadcast in the
States for twelve months.
The service is under the
control of the Public Health
Department, and it is esti-
mated that, directly or in-
directly, the information has
reached 27,000,000 people in
the United States alone.
These messages are translated
in various languages by the
Foreign Language Informa-
tion Service, and corres-
pondence on the subjects
dealt with has been re-
ceived from as far away
as Czecho-Slovakia.

information

regularly
United

H.P.R. Wireless, Ltd.

This Company, formerly
of Carlton House, Great
Queen Street, W.C.2, has now

removed to 10, Lancaster
Place, Strand, W.C.2,

Messrs. The Clayton Rubber Co.

The address of the above is Croft Street, Clayton,
Manchester, and not Crofton Street, as erroneously
stated in the Company’s advertisement appearing
on page xvi of the issue of this Journal for June 9th.

British Wireless Relay League.

In order that a complete record of amateur

transmissions may be secured, the members are re-
quested to keep a regular log showing times,

wavelength, ete., of all such transmissions.
tracts from these logs should be sent to the Traffic

Ex-

Manager in the manner suggested by the following -

example :-
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B.W.R.L. Station 2 ZZ.

Stations heard.

2POQ 440 C.W. and Tel.
5MH 250 C.W.
5LT 440 CW.
6HH 435 CW.
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May 5th .. .. 2AL +40  Tel.
. . . 2PT 180 Tel
% .. .. 2HF 200 C.W. and T.T.
- .. .. BCR 185 C.W. and Tel.

Stations Worked.

2PQ C.W. and Telephony.
2HQ  Telephony.

General Remaris-

May st
Mayv 7th

Following any special tests, notes on abnormal
atmospheric conditions, with general data on
fading, etc., will he welcomed, and extracts will
be published for general information, or issued
for members’ perusal only. Foreign amateurs’
calls should also be recorded with short and concise
remarks on the quality of reception.

Circuit diagrams will only be published by per-
mission of the members submitting them, such
consent heing notified on the diagrams. If it
is desired that a description of the station should
be published, this should be outlined as briefly as
possible, and accompanied by one or two photo-
graphs or circuit diagrams.
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Questions should be addressed to the Hon.
Secretary, Offices of The Wireless World and Radio
Review, who will arrange for the replies to be
published or answered by post as convenient.

Members wishing to catry out special distance
tests should apply to the Traffic Manager, giving
the approximate range of transmission, whether
C.W. or Telephony, and the most convenient time.
These tests will be arranged by post, and any special
results will be reported in the League Section.

Attention is called to the P.M.G. regulations
regarding amateur transmissions, and any serious
breach should be reported to the Hon. Secretary.

The co-operation of the League in reducing
interference during broadcasting hours will be
appreciated by the authorities, and every effort.
should be made to assist novices in the matter
of radiating receiving sets. In return for this
slight service we may rest assured that the interests
ofl the amateur will not he overlooked.

In conclusion, members are informed that this
Jownal will record all activities of the League,
of which it is the oflicial organ.

Y. W. P. EVANS. Traffic Manayer.

Broadcasting.
Regular, Programmes are Broadcast from the following European Stations :—

Locality.  Call Wave-  Times. Nature ot Transmissiorn.
Sign.  length.
GREAT BRITAIN.
London .. 2LO 369
i Regul: i
el gular morning  and
t x\ye;o}t(xl;};o evening  programmes,
Manchester 2ZY 385 a.m.* g;;:gllm}:]s‘ '\)}‘10 “:llalxli?\;
Birmingham 5 IT 420 ~3'\33”'dlqp\;;n"( press, are  conducted
- - 3 e {from these stations
Carditf - 5WA 353 8'30'1']?'30 | by the British Broad-
Newcastle .. 5 NO 400 By ‘casting Company.
Glasgow .. 58C 115
*3 IT 3.30-4.30 p.m.
FRANCE.
Daily
Paris (Eiffel FL 2,600 6.40 a.in... Meteorologicul Forecast.
Tower). 11.15p.m... s Report and
Forecast.
3.30 p.n... Financial Bulletin
(P’aris Bourse).
6.20 p.m... Meteorological Forecast
and Concert.
1o.10 p.n.  Meteorological Repori
and Forecast.
Sundays
Levallois- SFR 1,780 2-3 p.m. .. Concert.
Perret Weekdays
(Radiola). 5.5 p.m. .. Fmancial Bulletin.
5.15-6.15 Instrumental Music,
p.m.
8.45 p.m. .. Miscellaneous News.
9.30-10.30  Concert.
p.m.
Ecoie — 450 Tuesday and
Supérieure Thursdayv
des Postes 7.45-10.0 Concert.
et Télé- p.an.
graphes. Saturday
2.30-7.30
p.m.
Daily
Lvons .. YN 3100 Weekdays Gramophone records.
10.45-
I1.15 a.mn.

lLocality, Call  \Wave- Times. Nature of Transmission.
Sign. length,
HOLLAND.
Sundas
The tlague PCGG 1,050 3-5 pm. .. Coucert.
Monday and
Thursday
8.40-9.40
pan.
Tuesday
The Hagine PCUU 1,050 7.45-10 p.m.
(Heussen
Laboratory). Sunday
9.40-10, {0
.
Friday
The liague PCKK 1,050 8.409.40 Mascellaneous.
(Velthuyzeu). p.amn.
Saturday
Ijmuiden .. PCMM 1,050 8.40-9.40 Concert.
p.iii.
Wednesday
Amsterdain  PA5 1,030 8.10-g.10 Councert aind News.
ponu.
BELGIUM.
Worlking days
Brussels .. BAV 1,500 1znoon .. Meteorological Bulietin.
Daily
4.30 p.am...
Suaday
p.m. . Concert.
Tuesday and
Thursday
9 pan.
GERMANY.
Daily
Berlin . LP 2,800 7-8 a.m. .. Financial & other news.
{Koenigs- 12-1.30 p.n.
wusterhausen) 5-6.30 p.an.
CZECHO-
SLOVAKIA.
Prague - PRG 1,800 Ba.n.i2uoon Meterological  Bulletin
andypm.  and News.
4,500  10a.m..3p.m. Concert.
and 10 p.an.
SWITZERLAND. -
iy
Geneva .. HB1 1,200 6-7 pm. .. Concert (** Utilitas ”).
lausanne .. HB 2 — 67 pmn. ..
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By PErcy W. Harris.

N choosing as my subject “Pitfalls for
IBeginners,” I hope the word * pitfall 7 will

not he interpreted too literally. Of course,
properly used, the word ‘ pitfall ” means a hole
mJthe ground carefully dug by a hunter, lightly
covered over at the top with brushwood, leaves
and grass so as to appear like the ordinary ground.
With the hunter hidden near by, the unsuspecting
animal walks on to the grass and brushwood,
whereupon the whole lot collapses, the animal falls
to the bottom, and is thereupon safely captured.

Of course, the kind of pitfalls we find in wireless
are not exactly of this variety, but many of them
let us down rather badly and cost both time and
money before we get out. It occurred to me that
the agsociate members might like to hear of a few
of the pitfalls which are not generally mentioned
in text-books, but which come the way of practically
every serious experimenter gooner or later. Of
these the most difficult and dangerous are the
mental pitfalls,

Before long almost every broadecast listener wants
to know something of the way in which his
apparatus works, and fortunately he has available
both books and societies from which he can learn
the rudiments of the art. A little later he will,
perhaps, desire to huild his own apparatus, and
here again he will find the information he requires
readily available.

In every one of us there lives what Edgar Allen
Poe has called the “Imp of the Perverse.”” It
is more than likely that the beginner will want to
vary some point of the design which has been
recommended to him, and here he will be treading
on the brushwood round the hole. He may not
like the position of one of the components, and
will forthwith place it on the opposite side of the
box. Having done this, he will perhaps introduce
a Dewar switch to cut off one of the valves, and
then, having spent a little more than he originally
intended, he will perhaps attempt to economise on
the ebonite. The net result will be that when the
set is connected up it will either refuse to work or
else give out. a glorious howl which will be the envy
of every dog for miles.

This perverseness of human nature, and the
tendency to alter things, is not in itself a habit
that can be blamed. Without it there would be
little progress made. But the advice I would give
to every beginner who is making his own set for the
first time is to follow carefully, even slavishly, the
design chosen until he has once made it work in
the way described by the author. When he has
done this there is little harm in experimenting,
for he will have obtained the results for which the
set was designed, and may be able to find an im-
provement. The more thought one gives to a set
the better, as few improvements are the result of
blind chopping and changing. 1f you have reasons

* Lecture delivered at the Radio Society of Great
Britain to Associate Members on Monday evening,
May 14th, 1923.

for thinking something may be improved by chang-
ing it, by all means try.

There is one very important pitfall of which every
beginner should beware. Do not be put off your
experiments by people who will give vou a hundred
and fifty reasons why your proposed scheme will
not work. Six times out of seven they will he
right, but the seventh is the titne when you will
score. If you want to know whether a thing will
work, do not ask the other fellow, but if you possibly
can, try for yourself.

In the course of an interesting paper on the history
of wireless, delivered at the last meeting of this
Society by Mr. G. G. Blake, reference was made to
the work of Hughes, who very nearly discovered
wireless years before Marconi or even Hertz.
I would like, with your permission, to give a few
extracts from a letter written by Hughes describing
his work.

HuGHES® EXPERIMENTS.

In 1899 Mr. J. J. Fahie was engaged in the
preparation of a history of wireless telegraphy from
1838 to 1899. Sir Wmn. Crookes had told him that
he (Crookes) had seen some experiments by Hughes
many years before in which he signalled from one
part of the house to another without the aid of
wires. Mr. Fahie accordingly wrote to Hughes
and pressed him to publish his results. In reply,
Hughes wrote this letter, which I take the liberty
of quoting, as it shows in a remarkable way the
danger of allowing oneself to be dissuaded from
experimenting by others who appear to know a
great deal about the subject but who are not them-
selves experimentally inclined. The letter runs
to some 1,500 words, and describes in detail the
experiments Hughes had carried out.

Here, for example, is a portion of the letter which
shows how close Hughes came to discovering how
to propagate free electric waves at least six years
hefore Hertz published his monumental work.
* Further researches,” says Hughes, * proved that
an interrupted current, in any coil, through which
an electric current was sent, gave out at each
interruption of the primary current such intense
extra currents that the whole atmosphere of the
room (or in several rooms distant), would have a
momentary invisible charge, which became evident
if a microphone joint was used as a receiver to a
telephone. This led me to experiment upon the
best form of receiver for these invisible electric
waves, which evidently permeated great distances,
and through all apparent obstacles, such as walls,
etc.” He then describes a number of forms of
receiver. Later he says, “1 will not describe the
nurmerous forms of transmitter and receiver that I
made in 1879, all of which 1 wrote down in several
volumes of manuscripts in 1879 (but these have
never been published) most of which can be seen
here at my residence at any time, but I will confine
myself now to a few salient points. I found that
very sudden electric impulses, whether given out
to the atmosphere through an extra current from a
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coil, or from a frictional electric machine, equally
affected the microphone joint, the effect depending
more on the sudden high potential effect than any
prolonged action. Thus a spark obtained by
rubbing a piece of sealing wax was equally as
effective as a discharge from a Leyden jar battery
of the same potential. The rubbed sealing-wax
or charged Leyden jar, had no effect until they were
discharged by a spark, and it was evident that this
spark, however feeble, acted upon the whole sur-
rounding atmosphere in the form of waves cor
invisible rays, of which I could not at the time
determine. Hertz, however, by a series of original
and masterly experiments, proved in 1887-0, that
they were real waves similar to light, but of a lower
frequency, though the same velocity.” He then
describes further interesting experiments.

“In December, 1879, continued Hughes, ‘1
invited several persons to see the results obtained.
Among others who called on me and saw my results
were Mr. W. H. Preece, F.R.S., Sir William Crookes,
F.R.S. (this was the visit to which Crookes referred
when writing to Fahie), Sir W. Robert Austin,
F.R.S., Professor W. Gryll Adams, F.R.S., Mr. W.
Groves . . . They all saw my experiments
on aerial transmission, as already described, by
means of the extra current produced from a small
coil and received upon a semi-metallic microphone,
the results being heard upon a telephone in con-
nection with the receiving microphone. The trans-
mitter and receiver were in different rooms, about
60 feet apart. After trying successfully all distances
allowed in my residence in Great Portland Street,
my usual method was to put the transmitter in
operation and walk up and down Great Portland
Street with the receiver in my hand, with the
telephone to the ear.

‘“The sounds seem to slightly increase for a
distance of 60 yards, then gradually diminish until
at 500 yards I could no longer with certainty hear
the transmitted signals. What struck me as remark-
able was that opposite certain houses I could hear
better whilst at others the signals could hardly be
perceived . . . .

“The President of the Royal Society, Mr.
Spottiswoode, together with the two Hon. Secre-
taries, Prof. Huxley and Prof. G. Stokes, called
upon me on February 20th, 1880, to see my experi-
ments upon aerial transmission of signals. The
experiments shown were most successful, and at
first they seemed astonished at the results, but
towards the close of three hours’ experiments,
Professor Stokes said that all the results could be
explained by known electromagnetic induction
effects, and therefore he could not accept my
view of actual aerial waves unknown up to that
time, but thought I had quite enough original
matter to form a paper on the subject to be read
at the Royal Society.

“ I was so discouraged at being unable to convince
them of the truth of these aerial electric waves,
that I actually refused to write a paper on the
subject until I was better prepared to demonstrate
the existence of these waves ; and 1 continued my
experiments for some years in hopes of arriving
at a perfect scientific demonstration of the existence
of aerial electric waves .. . . The triumphant
demonstration of these waves was reserved to
Professor Hertz,who by his masterly researches upon
the subject in 1887-9, completely demonstrating
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not only their existence, but their identity with
ordinary light . . . . Hertz’s experiments were
far more conclusive than mine, although he used
a much less effective receiver than the microphone
or coherer. I then thought it was now too late
to bring forward my previous experiments, and
through not publishing my results, and means
employed, I have been forced to see others remake
discoveries 1 had previously made as to the sensi-
tiveness of the microphone contact, and its useful
employment as a receiver for aerial electric waves.”

The extracts I have read to you are taken from
the full letter which has been preserved by Sir
Oliver Lodge in the later editions of his book,
“ Signalling Through Space without Wires.” To
me they seem to carry a very important lesson to
every wireless experimenter. If we feel we are
working along the right lines and are obtaining
results which have not hitherto been published,
we should carefully record them, not allow ourselves
to be dissuaded from the work by others who fail
to grasp their significance. I know it is hard to
keep on working when others with much more
experience make little of what we are doing, but
there are many glorious examples to follow. Take
Marconi himself. He was little more than a boy
when he produced his first working wireless tele-
graph, and many superior scientific personages
endeavoured to persuade him he was wrong. His
attempts to span the Atlantic with wireless signals
were looked upon as particularly good evidence
of his ignorance of fundamental principles, for it
was obvious that the curvatures of the earth would
effectively prevent any such passage of the waves.

The same scientific worthies were not greatly
worried when Marconi did succeed. They soon
provided adequate theories to account for his
success, as they will always provide theories when
the work is already done. As a third example,
take the case of Armstrong, the young American
student. Reaction, as you know, was practically
simultaneously invented in England and America.
In America, Armstrong is officially recognised as
the inventor of reaction. When he discovered
the new principle, Armstrong was still a college
student, and realising that he had really discovered
something of importance, he endeavoured to per-
suade his father to lend him the money to take out
a patent. His father, however, could not agree
to such waste of money. He probably adduced all
the arguments brought out at such times—Arm-
strong’s youth, his lack of knowledge of the world,
the fact that scientists much older than he, and
who had been studying the subject before he was
born, had not yet discovered it, showed it could
not be much use, and so forth. Yet Armstrong
still kept his faith, and a friend suggested to him
that it might be useful to write out a description
of the invention, with drawings, and have it dated
and witnessed before a notary public, or whatever
the corresponding official is called in America, s0
that his priority of invention might be proved.
Several years later, when the question was brought
into the courts, this signed and witnessed document
proved all-important, and the Judge decided that
the date on the document could be taken as the
date of the invention.

It is quite a mistaken idea to think that no
inventions of importance can be produced unless
the inventor has spent years in studying the subject.
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Of course a good groundwork of principles is
required, but after that originality of thought is the
prime requisite. We all need to cultivate a divine
curiosity, a habit of always asking ourselves * why?”
and a fear of taking too much for granted. And
at this point I should like to say a few words on
the subject of theory and practice, and the pitfalls
that lie in that direction.

There is a tendency among some people to look
upon what is generally broadly entitled ‘ theory
as something absolute, something which is the
final arbiter in all things. There is presumed to
be some mysterious source of information from
which all can draw, and of which, when one has
enough of it, it is possible to predict what may
happen—indeed what will happen, in any given
set of circumstances. Indeed, from the way some
people talk, one would gather that there is no
need for experimental work at all, as they can
always tell you beforehand what is going to occur
in your experiments.

If we take all the facts we can gather regarding
a particular subject, arrange these facts in order
and in kind, we shall soon see that from the facts
we have we can deduce certain principles or laws.
If, for example, every man we saw in the Strand
one afternoon had red hair, we might fairly assume
that all the male inhabitants of London were
red-haired. We should deduce this law from the
facts available to us. And of course, seeing only
those people who passed down one thoroughfare
in one afternoon, we should be judging on only a
very small proportion of London’s population.

This, of course, is rather an absurd instance, but
it illustrates the point I want to make. Let us
take something more closely related to wireless.
Take single-circuit tuners, of the kind that are
found in most Broadcast receivers.

Now, judging from the facts available, single
circuit tuners are the reverse of selective. With
them it is not possible to cut out the local broad-
casting station while listening to one of the others.
By local I mean within four or five miles. But
because the existing instruments with single
circuits are non-selective,” we must not necessarily
assume that single circuit tuners will never be
selective. All we can say is that the present ones
are not very satisfactory.

A well-known wireless experimenter and expert,
Dr. McLachlan has recently brought out a very
remarkable relay working on a new principle.
Briefly, it consists of an iron drum with windings
and on this drum runs an iron shoe. When
current is passed through the windings the drum
becomes a magnet, whereupon the iron shoe is
attracted and sticks, being pulled forward instead
of allowing the drum to run under it as it does
when no current is flowing. Nothing very wonder-
ful in this, you say ? Nothing except that the
pull exerted by this magnetic grip is many times
greater than is theoretically calculable. It 1s
Just one more example of the danger of accepting
too readily what we are told. The theory available
has obviously been based on too few facts.

Just to show how readily we accept what we
are told, take the case of the plug and socket fitted
to the well-known multi-layer coils. It was, I
believe, first brought out by de Forest, and is now
a standard fitting on all duolateral, honeycomb,
lattice and similar interchangeable coils. This
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plug is often termed a * non-reversible” plug, as
the coil cannot be fitted the wrong way round.
It is thought that if the plug carried two equal ping
and the socket two equal sized holes, the coil
would often be connected the wrong way round.
What we all overlooked until recently was that if
we pull out the coil, turn it round, and insert
it once more in the socket, we shall not only have
reversed the connections, but the turning of the
coil will have altered the direction of the magnetic
field to compensate, so that the polarity will
be precisely the same again! This may not be
very clear without a diagram, but you will under-
stand it if you think of the analogy of the com-
mutator of a dynamo.

The real trouble in wireless is that there is so
much work to do, so much new work, that we are
often glad to accept incomplete theories to help
us on our way. But these theories are often good
walking sticks and bad crutches. They need
constantly revising in the light of later discoveries
and new facts.

I am afraid I have been laying too much stress
upon this aspect of the subject. Let us take some
further pitfalls likely to give trouble.

One of the most amusing points about the average
amateur installation is the pains taken by the
installer to use thick wire (sometimes very heavy
rubber-covered cable) for his lead-in, while in the
tuner attached to this the aerial tuning inductance
is perhaps wound with No. 26 wire. In the
circumstances he might as well use No. 26 wire for
the lead-in. While this is not exactly a pitfall, it
illustrates the need for clear thinking about every
point in our installation. It is quite useless trying
to make our lead-in wire of low resistance if the
tuner itself is of a resistance much higher. I am
inclined to think that the resistance of receiving
tuners is a matter which might receive the atten-
tion of experimenters, as the use of reaction does
not truly compensate for the losses so occasioned.

There are a large number of pitfalls in the way of
the beginner when we come to deal with the subject
of valves. At present we have on the market a
number of different makes, and of different varieties
of the same make. Each make and each type has
its partisans. One often hears a member of a
wireless society praising one kind and heavily
condemning another, when neither his praise nor
his condemnation are justified.

Receiving valves are used for several purposes.
We can, for example, use them for high frequency
amplification, low frequency amplification, detec-~
tion or oscillation. Some valves are excellent as
detectors, but very poor as amplifiers.. The little
Dutch valve now generally ot tainable is an example.
Some make very good note magnifiers, but are
useless as high frequency amplifiers, and so on.
Some valves are good for all-round work, such as
the “R,” the ** Ora,” and the lidiswan “ AR.”

Now without attempting to discuss the relative
merits of different makes of valve, let us tike two
popular makes of valve, the *“ R " and the * Ora,”
and interchange them. The “Ora” works on
a comparatively low plate voltage. Let us assume
we have three *“ Ora ”’ valves in a set with, say,
36 volts on the plates. We will assume that good
results are being obtained. Now let us substitute
three ‘“ R ” valves, leaving the plate voltage the
same. What happens? The results obtained
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with the © R valves are very poor indeed. From

this the beginner might be inclined to think that
the “ Ora " was by far and away the better valve.

Now let us take another three-valve set with
three “ R’ valves, with 60 or 70 volts on the plate,
this being the figure at which these valves work
very satisiactorily. We will again assume good
results arve being obtained. Now substitute for
the “ R’ valves three ‘““Ora” valves. What is
the result ? 'The results may be poor. This might
lead us to think that the " R’ is inuch better than
the ““ Ora,” whereas the last experiment suggested
the reverse. If yon think the matter over, vou will
see that unless we use a valve with the plate voltage
suitable for it. we shall not get the hest results with
any make. | have often heard different makes
wrongly condemned for no other reason.

Mixing valves in a multivalve set is often the
cause of trouble. Tn inost amateur and profession-
allv  built apparatus one high tension battery
serves for high trequency, detecting and low
frequency valves, and the beginner, hearing, for
example, that the Duteh valve is good for detecting,
and the ““R 7 for high frequency. places these
valves in their respective sockets, and runs them
off a G0-volt battery. Now 60 volts is much too
high a plate voltage for the soft Duteh valves, and
anvthing much less is too low for the “ R’ tvpe
so it is quite useless mixing these two kinds if
one high tension hattery is to be used for hoth.

There are a number of special pitfalls when
we come to consider loud speakers. Contrary to
the general belief, most loud speakers do not greatly
distort speech and musie. The distortion usually
attributed to them is, in nine cases out of ten, due
to the mnote-magnifiers used with them. My
present loud speaker has heen highly praised by
visitors, who often say how different it is from the
“ ordinary  loud speakers which sound so * tinny.”
It is, of course, a good instrument, but I have
often heard it condemned by others when used on
other sets. However good the loud speaker, it
cannot possibly correct distortion due to faultily
designed note inagnifiers.

If we want to get the best out of a loud speaker
we must first of all provide it with distortionless
speech and music. and. secondly, we must avoid
overloading it. No matter how good the design
of the receiving instrument, we shall get distortion
if we use too many valves for the distance at which
we are situated from the broadcasting station.
To use a seven-valve set on a full-sized outdoor
aerial for the reception of London at, say,
Hampstead, is not merely asking for trouble—it
is a perfect guarantee of getting it.

As a fairly safe rule we niay reckon that two more
valves than are necessary for good reception in the
telephones, are needed to work a loud speaker.
Within a dozen miles of a bhroadcasting station
a detector valve witli two note magnifiers is quite
sufticient to work a loud speaker in a good-sized
room. A crystal detector and two note magnifiers
are also a good combination for this distance.
As things are at present, and unless we use
one of the specially designed power amplifiers,
we cannot work more than two note magnifiers
without getting distortion. at least that is my
experience.

For this reason if two note magnifiers do not give
sufficient strength when added to a detector valve,
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it is best to bring up the strength by adding high
frequency valves. This will enable magnification
to be obtained with a minimum of distortion.

With the exception of the special loud speakers
made for filling very large halls, there is a limit
to the power a loud speaker will handle without
distortion. Most of them are rveally specially
designed telephones with magnets and diaphragms
similar to the earpiece tvpe of telephones. If
signals are too strong, the diaphragm will be over-
stressed and bad distortion will oceur. Overloaded
loud speakers are foo often heard nowadays,
especially in demonstraiions in public halls, organ-
ised by those who do not understand how to make
the best of the apparatus. If great volume is
required, it is wise either to use a special electro-
dynamie loud speaker, or else a number of ordinary
loud speakers in parallel. This latter method 1s
veryv satisfactory. but verv expensive.

There are many pitfalls eonnected with the use
of ebonite. This substance, when pure. is a
remarkably good insulator, but even with the best
qualities the surface is Jrequently a poor insulator.
To obtain the high gloss so frequently seen on the
surface of ebonite, 1t is sometimes rolled hot be-
tween sheets of tinfoil. A very minute and invisible
layer of this tinfoil (of course a conductor) is some-
times left on the surface of the ebonite, and of course
makes a conducting path. In all cases the surface
of the ebonite should be removed by rubbing with
fine emery paper, using a circular motion.

At the present time there is a lot of black rubbish
on the market masquerading as ebonite. Several
sets made up from designs for which I have been
responsible have been brought to me in the last
few months for an explanation of why they would
not work. The builder had found that on listening
in the telephones, he has heard nothing but a
continuous rushing and frying noise. In each
case I have traced the trouble to poor ebonite, and
when it has been taken out and a new panel substi-
tuted, the set has worked very satistactorily and
without further trouble.

(Good ebonite is expensive stuff, and for this
reason it s surprising that the average amateur
uses such great quantities of it in his set. It is
particularly absurd to buy a large sheet of ebonite
for, say, an Armstrong Super-regenerative re-
ceiver, drill it out and mount the component
parts. and thereupon cover practically the wihole
of the back of the panel with copper or tin foil to
avoid hand capacity effects. In such a case it
would be cheaper to make a1 metal panel and fit
it with insulating bushings where necessary.

It is surprising how much ebonite you can
dispense with in a wireless receiver without losing
efficiency, and l recommend every home builder
of apparatus who wants to make a good set with the
minimum of expense to review his design carefully
to see whether he can dispense with at least three
quarters of the ebonite originally allowed for. It
should not be difficult to do so.

There are also many pitfalls in eonneetion with
soldering. I know it is the custom to recommend
heginners to avoid using any of the soldering
pastes which are so largely advertised, but my
own experience is that none of them is harmful
if carefully applied in minimum quantities. The
most important ‘point in connection with soldering
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is to use everything in a clean condition—soldering
bolt, solder and the object to be soldered. The
last should be filed clean before the hot bolt is
applied. If an excess of flux is used, it will melt
and run over the ebonite or other insulating sub-
stance used, forming a high resistance leak and
occasioning loss of signal strength.

Contrary to what might be expected, T have
always found that a large and heavy soldering bit
is easier to use in instrument making than the
small and light bolts now sold for the purpose.
The small bolts hold very little heat, and almost
as soon as the bolt is applied to the screw or wire
to be soldered, it has cooled down below a useful
temperature. The large bolts, on the other hand,
hold the heat for a considerable time and
enable one to proceed with one’s work at leisure.
Very frequently it is necessary to solder a wire
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to the end of a screw which passes through ebonite
and generally the screw is held tight with a nut.
It is unfortunate that if we heat this screw it will
almost always loosen in the ebonite, and for this
reason all nuts should be retightened after the
soldering operation is over. 1t is very disheartening
to finish a carefully mmade set and find that after
it is fixed in its cabinet work several of the terminals
are loose in the ebonite.

These then are a few of the pitfalls which the
beginner may encounter in wandering through
the woods of wireless. I am afraid that in this
paper they have been dealt with in rather a jumbled
way, without indicating their relative importance.
It is possible, however, that these few scrappy
notes may save some of our newer members from
making the mistakes which the older members
have learned to avoid by expensive experience.

QUESTIONS AND ANSWERS

**RADIO ** (Mon.) asks (1) For a diagram
of a siz-valve set with two high frequency, detector,
and three low frequency valves, using components
which he has listed. (2) For the maximum and
manimum wavelengths of a variable H. F. transformer
having eight slots. (3) Suggestions why he receiwes
no telephony using the circuit given tn Fig. 5 in our
issue of October 21st. (4) Using H.F. transformers
with a stated band of wavelengths when tuned with
a 0-00025 mfd. variable condenser, what would be
their maximum and minimum wavelengths when tuned
with a 0-0005 mfd. variable condenser.

(1) The diagram is given in Fig. 1. (2) The
particulars you give of this transformer are not
sufficiently detailed for us to give you an approxi-

001 uF

a variable condenser of 0-0002 mfd. maximum
capacity. In your list of components you do not
show that you possess these essential items. (4)
In practice we think you will find that a condenser
of 0-00025 capacity is the most suitable value for
use across the primary winding of a H.F. trans-
former. For reception on higher wavelengths
another H.F. transformer with windings designed
for that wavelength will be found necessary.
When using the 0-0005 mfd. condenser, the mini-
mum wavelength may be raised a little, and the
maximum wavelength will be raised by 1-4 times.

‘*“H.E.N.” (Ladbroke Grove, W.10) asks (1)
For particulars of a coil suitable for use as the

Fig. 1. ** RADIO '’ (Mon.).
rectifier and three L.F. valves.

The diagram gives the connections of a six-valve receiver with two HPF.,
Tuned transformers are employed to couple the H.F. valves.

No reaction s

provided, and the circuit is suitable for the reception of broadcast transmissions.

mate figure for its maximum and minimum wave-
lengths, but we suggest as a probable range 150-
1,500 metres. (3) The aerial tuning inductance
requires a variable condenser in parallel with it in
this circuit, and the primary windings of each of the
H.F. transformers should preferably be tuned with

secondary of a loose coupled tuner,of whichthe primary
is a former 4’ diameter wound with 110 turns of No.
26 S8.W.G., D.C.C. copper wire. (2) The approxi-
mate wavelength range of the tuner mentioned in
Question (1). (3) If it is possible when using this
tuner in a circuit comprising one high frequency
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agidifying waloe, ergstal  defector,  and  one lowe
Jrequency wmplifier, to tune out 2 LO and receive the
Birmingham broadeast transmissions.

(1) On a former 3}” diameter, wind 200 turns
of No. 28 D.C.C. copper wire, and use a 0.0005
mfd. variable condenser in parallel. (2) The
approximate wavelength range of the tuner is
from 150 to 2,000 metres. (3) With careful
tuning yvou may receive the Birmingham hroadeast
transmissions

0001 AF

0001 xF
-

..|||

Fig. 2. ¢« A.C.P.”’ (Bruton), A two-valve receiver

—rectifier «nd note magnifier.

‘“A.C.P.”’” (Bruton) asks (1) For « diagram
of a two-valve recetver comprising one detector and
one L.F. wvalve. (2) Is qt likely that the signal
strength will be reduced through using leuds 30’ lony
Letween the instrument and the loud speaker.

(1) A diagram of a two-valve receiver with switch
to cut out the L.F. amplifying valve is given in
Fig. 2. (2) We do not think you need fear a
reduction in the signal strength through using
leads 307 long.

‘CG.H.” (Canterbury) submits « circuit diagram

of a tiwo-valve set, one high frequency amplifier and
detector, and asks (1) How to connect « switeh for

\_?
g

Sour

0:0003 uF

- LT. 40

-!llﬁ

Fig. 3. * G.H.”” (Canterbury). Diugram of «
two-valve receiver with H.F'. and rectifier. A switch
is connected to cut out the H.F. valve when required.
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(2) If three

Juxe 23,

v ond (e gl Frequency  walve.
variable condensers are essential.

(1) The method of connecting a switch is given
in Fig. 3. You should examine the diagrams
which are given in replies to queries for the method
of connecting switches in various circuits. (2) By
using a single tuning coil as indicated in the diagram,
only two tuning condensers are required, but it is
much better to employ a coupled eircuit tuner.

Y C.C.”" (Surrey) asks for « diagram of a tuner
employing reaction, with values of components, (o
recetve on wavelengths from 300 to 3,000 metres.

A suitable diagram is given in Fig. 4. A

and a stand-by tune switch are
connected. 5

CAJ W (Iford) submits a  sketch of his
aerial and lead-in arrangements, and asks (1) If
the aerial is suitable. It is desirved to receive telephony
with a crystal set nine miles from the London Broad-
casting Station. (2) If the effective height of the
aerial would be measured by the average distunce of
the wires from the roof, above which it is situated.
(3) If it would be desirable to move the aerial to a
position where it would be slightly lower, but would
not be above any roofs.

(1) The aerial as sketched is satisfactory. and
vou should receive the London transmissions,
using a crystal receiver. (2) and (3) The con-
sideration which largely influences the efficiency
of an aerial is the extent to which it is screened
by surrounding trees or buildings. The fact that
it is close to the roof. means a lowering in effective
height.

I‘\
el
REACTION

o o —
10‘0005 uF

[ s

ATl

FILAMENT' GRID

Fig. 4. ¢« C.C.”” (Surrey). Showing the connections
of « series-parallel, and « tune stand-by switch.

¢ J.C."" (Liverpool) ask« (1) For suitable
windings of a set of basket coils to wse in a three-coil
holder to tune from () 300-300 metres (b) 1,000-2.000
metres, using No. 26 8.8.C. wire, and «a  former
137 dicmeter. (2) If an aerial erected in accordance
with the sketch submiitted would be sutisfactory.
(3) For the number of turns of No. 40 D.S.C.
wire required for high  frequency transformers
to tune from (a) 300-500 metres. (b) -1.000-2,000
metres. using «a former 237 diameter with 3;327
grooves, 3" deep. (4) For « diagram showing the
connections of a grid leak and condenser wused in
conjunction with the detector valve in « circuit em-
ploying H.F. amplification.

(1) For tuning to 300-500 metres we suggest
vou wind the following coils for use in the primary,
secondary and reaction eircuits respectively :
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75 turns, 60 turns, 45 turns. For 1,000-2,000
metres, we suggest you wind four or five coils of
75 turns each, and use combinstions of the coils
in series for each circuit. A 0.001 mid. variable
condenser is recommended for tuning the aerial
circuit, and a 0.0005 mfd. variable condenser for
tuning the closed circuit. The aerial condenser
should be in series for short wavelengths and in
parallel for long wavelengths. (2) We think you
would find an aerial erected according to your
sketch quite satisfactory. (3) For full details
regarding the construction of high frequency
transformers we would refer you to the issues of this
journal of September 2nd and 16th, 1922. (4) The
connections for the grid leak and condenser are
shown in all issues of this journal.
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Also see diagrams 80 and 81, “ The Amateurs’
Book of Wireless Circuits,” by F. H. Haynes.

“W.H.S.”

(Ottery St. Mary) submits a
diagram of a three-valve set and asks for eriticism.
The circuit submitted is correct. A receiver

wired from the diagram will be satisfactory for
the reception of & wide range of wavelengths. If
you wish to obtain greater selectivity, use a closed
circuit consisting of a coil and 0.0005 mfd. maximum
variable condenser coupled with the aerial circuit.
The input of the first valve is then joined with the
closed circuit.

“T.G.” (Hay) submits a sample of insulated

copper wire and asks (1) If it is suitable for the
construction of a frame aerial. (2) For the number

1}
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Fig. 5. ¢ P.R.B.” (Godalming). Panel with three H.F. valves.

‘“P.R.B.”’ (Godalming) asks (1) For a dia-
gram of an amplifying panel with three high
frequency valves, using transformers. (2) For the
names of the newspapers in which are published
the daily programmes of the Manchester broadcast
transmissions. (3) For particulars of a simple
Morse recorder.

(1) A suitable diagram with values and suggested
panel dimensions is given in Fig. 5. (2) We
would refer you to the various daily newspapers
which are published in the Manchester district,
for details of the transmissions from the Manchester
broadcasting station. (3) For full information on
the recording of wireless signals, we would refer
you to the Discussion before the Wireless Society
of London, recorded in the issues of this journal
of October 29th, 1921, and November 26th, 1921.

of turns and spacing required for a frame aerial to
use with a receiving set which tunes from 200 to 800
metres.

(1) The sample of wire submitted is suitable for
a frame aerial. (2) Using a frame with 2’ 6’ sides.
wind eight turns, spacing to be 4.

‘““K.H.”’” (S. Devon) asks (1) For a diagram
of a circuit comprising one high frequency amplifying
valve, detector and one low frequency amplifier. The
tuned anode method of high frequency coupling to be
employed and stand-by tune and series-parallel
switches to be included. (2) For the dimensions
and windings of suitable pancake coils to use in the
set mentioned in Question (1) for the reception of
British  broadcast transmissions, and Continental
telephony. (3) I'or the approximate range of the set.

D2
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(1) A suitable diagram is. given in Fig. 6. (2)
On a former of 2’ cliameter, wind with No. 24 D.C.C.
copper wire,a number of coils of 50and 35 turns each.
For the reception of British broadeast transmissions,
we suggest that you employ for the aerial, secondary,
anode and reaction inductances respectively coils
of the following numbers of turns 50, 35, 50 and 50 ;
the aerial condenser to be in series with the aerial
inductance. For reception on the higher wave-
lengths employed by Continental telephony stations,
use combinations of the coils in series, in approxi-
mately the same proportions. (3) The approximate
range of the set for the reception of telephony
would be about 4+00 miles.
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gauge given. (2) It is not possible to provide
a single-valve ecircuit employing the tuner, and
using reaction in an approved form. A single-
valve circuit in which this tuner is employed,
with one winding utilised as a reaction eoil,
is given in Fig. 4, page 11 of the book. (3)
When H.R. telephones are conneected in a valve
cireuit, the windinegs may burn out, or the insulation
be bhroken down. When a transformer and L.R.
telephones are connected, the steady anode current
flows through the transformer primary winding,
and the telephones are protected. With a single
valve receiver use H.R. telephones.
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Fig. 6. * K.H.”” (S. Devon).
rectifier, and one L.F. valves.

‘CAN.P.’ (Bristol) asks for the wiring of a

series-parallel switch of « type as indicated on sketch
submatted.

The wiring diagram for this switeh is given m
Fig. 7.

oool »F | ¢

SERIES

i PARALLEL A}
Q) ‘

Fig. 7. ** AN.P."" (Bristol). Method of connecting
a switch to join the uerial [condenser in series or
parallel.

““L.R.S.”” (East Finchley) asks (1) With
reference to the loose-coupler described in *“ The
Construction of Amateur Valve Stations,” what would
be the quantiiies of wire required. (2) For u circuat
diagram of « one-valve sel incorporating the tuner
mentioned in Question (1). (3) If it is beiter and
cheaper 10 use high resistance *phones than a trans-
former and low resistance 'phones. (4} If “ORA ™
type valves are more satisfactory rectifiers than *“ R ”
ty pe valves.

(1) For the primary winding purchase } Ib. of
wire, and for the secondary winding 2 ozs. of the

This is a diagram of a three-valve Broadcast receiver using one H.F.,
All vatues are given.y The reaction_coil is cougled with the tunea nrncde cotl.

N OTE —T'lis section of the magazine s placed

*al the disposal of all readers who wish
to recetve vdvice and information on matters pertaining
to both the technical and non-technical sides of wireless
work. Readers should comply with the following
vules ——(1) Each question should be numbered und
written on a separate sheet on one side of the pager,
and addressed ** Questions and Answers,” LEditor,
The Wireless World and Radio Review, 12/13.
Henrietta Street, London. W.C.2.  Queries should be
clear und concise. (2) Before sending in their
questions readers are advised to search recent numbers
to see whether the same querves have not been dealt
with before. (3) Kach communication sent. in lo be
accompanied by the *° Quesiions and Answers’
coupon lo be found in the advertisement columns of
the wssue current at the time of forvarding the questions.
(4) The name and address of the querist, which 1s for
reference and not for publicatien. to appear ut the top
of every sheet or sheels. and unless typewritten, thes
should be in block capitals.  Querics wall be answered
under the initials and town of the correspondent, or,
if so desired. under a ‘*‘ nom de plumne.” (5) In view
of the fact thut a large proportion of the circuils and
apparatus described in these answers are covered by
patents. readers are advised. lLefore inaking use of
them, to satisfy themselves that they would not be
infringing patents. (6) Where a reply through
the post is required every question sent in
must be accompanied by a postal order for the
amount of ls., or 3s. 6d. for a maximum of
four questions. (7) [our questions ts the maxi-
maon which may be sent tn at one time.

www americanradiohistorv com


www.americanradiohistory.com

THE

WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GT. BRITAIN

No. 202 [ yor. X1I.

EDITORIAL AND PUBLISHING OFFICES :

The Wireless Press, Ltd., 12 and 13, Henrietta St.,
Strand, London, W.C.2.

Telephone : Gerrard 2807-8.
EDITOR : Hueu S. Pocock.

RESEARCH EDITOR : Pamir R. CoURSEY,
B.Sc., F.Inst.P., A.M.I.E.E.

ASSISTANT EDITOR : F. H. HAYNES.

Questions and Answers Department :
the supervision of W. JAMES.

HE EDITOR will be glad to consider for pub-

lication articles dealing with subjects within the

scope of the Journal. Illusirations should pre-
ferably be confined to photographs and rough drawings.
The greatest care will be taken to return all illustra-
tions and manuscripts not required for publication if
these are accompanied by stamps to pay return
postage. All manuscripts and llustrations are sent
ut the Author’s risk and the Editor cannot accept
responsibility for their safe custody or return.

Under

Subscription Rates: 20s. per annum, post free. Single copies
4d. each or post free 3d. Registered at the G.P.O. for trans-
mission by Magazine Post to Canada and Newfoundland.

ADVERTISEMENT MANAGERS :
BERTRAM Dav anp Co., Lrtp.,
9 and 10 Charing Cross, S.W.1.

Telephone : Gerrard 8063-1.

Preparing for the Wiasier Programme.

It has already been mentioned in the
Editorial page of an earlier issue the tendency
which cxists to allow other pursuits to take
the place, to some extent, of wireless during
the summer months.

The object of our Editorial this week is to
draw the attention of British amateurs to the
work which lies before them for the winter
months, and to remind them that there is
much to be done in the way of preparation
if we are to retain the position which has

JUNE 30th, 1923.
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already been won in respect of transatlantic
amateur communications.

In this connection readers will be interested
to read on page 425 quotations from a letter
received from the Headquarters of the Ameri-
can Radio Relay League, with which organisa-
tion, it will be remembered, the British
amateurs have co-operated in transatlantic
amateur tests in the past.

To be forewarned is to be forearmed, and
we know now what is expected of us this
autumn. What we ourselves have to consider
is—are we quite ready for all that has got to
be done? We know that there are at least
some British amateurs who, since last winter’s
tests, have thought of little else but preparation
for the next attempt, and have been busy
with the installation of apparatus worthy of
their high expectations. Many amateurs too
have been concentrating on improving trans-
mission on 200 metres, and it would certainly
be a greart score if we were successful in getting
across on this wavelength, as, although in the
last tests certain stations succeeded in trans-
mitting to America, it was on wavelengths
round about 400 metres, and probably in this
respect we had the advantage over American
amateur stations transmitting on their shorter
wavelengths of 200 and below.

It is not a bit too soon to get busy with
our preparations, and we cordially invite any
readers to send in suggestions which they
may have to make with regard to the organisa-
tion of the next attempts, whilst we, on our
side, will be pleased to give any information
which may be of service to those who wish
to take part.

Let us all start now to prepare seriously for
what is before us, in order that we may be
ready when the time comes.
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INDOOR WIRELESS WORK BENCHES

By RicHARD TwELVETREES, A.M.I.Mech.E., M.S.A.E., M.Soc.Ing.Civ. (France).

GOOD many wireless enthusiasts,
Awho live in suburban dwellings, regard

with envy the accomplishments of
their friends in the direction of constructional
work, but hesitate to commence making their
own sets on account of their own lack of work-
shop facilities.

Nevertheless quite a valuable amount of
scientific research has been performed under
the most unfavourable conditions, although
everyone does not possess the ability to turn
out good work in adverse circumstances.

Many potential amateur constructors are
hindered from exercising their natural bent,
not because the first cost of purchasing suitable
equipment constitutes any difficulty, but simply
by reason of space restrictions in their resi-
dences. If in the ordinary way a kitchen or
back room is commandeered by the amateur,
his expanding ideas with resultant occupation
of further domestic territory soon render his
activities somewhat unwelcome to the domestic
authorities, and this article is intended to
offer a solution of his difficulties.

A Self-Contained Work Cabinet.

The activities of the indoor worker must
naturally be restricted to the construction of
apparatus built up largely of bought compo-
nents, but this condition need not necessarily
compel the amateur to develop his experimental
research along stereotyped lines. It is only
by following one’s own initiative that real pro-
gress can be made, and so whilst being unable
to make certain parts by means of more
elaborate equipment than can be accommodated
indoors, one can economise space and time
by arranging the tool outfit according to the
available facilities.

The indoor work cabinet must be absolutely
self-contained, and should, if possible, be
made to harmonise in appearance with the
furniture of the room it occupies. If, for
example, the kitchen is to be used as a wireless
workshop at the end of the day when culinary
operations have ceased, the most autocratic
of cooks would not object to using a kitchen
table which fulfilled the duties of a work
bench in its leisure hours. But of course, as
the ordinary kitchen table is unsuitable,

it must be substituted by a carefully camou-
flaged work cabinet, which, when closed up,
serves in its stead.

Some amateurs prefer to use an ordinary
tool-chest equipped with tools suitable for
their purpose, but even the most skilfully
arranged tool-chest is only a tool-chest after
all or a mere accessory in the workroom,
wherein bench accommodation must be found.

s

oo s

A beginner’s cabinst with drawars for material.

Assuming that it is not convenient to use
the kitchen as a temporary workshop, and one
of the living rooms has to be requisitioned,
the work cabinet must be of a little more
elaborate nature, or at least, should possess
sufficient decorative features so as mnot to
appear incongruous.

Dual-Purpose Tool Cabinets.

During his investigations connected with
tool equipment for wireless amateurs, the
writer has inspected a number of useful
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tool cabinets made by well-known suppliers
of tools, but as none of these appear to be
designed specially for the peculiar needs of
the wireless amateur, his cabinet should be
either ordered specially from firms specialising
in this particular line of business or constructed
locally to his instructions. For example, it
may be desirable that the cabinet when closed
should conform with the dimensions of the
kitchen table it is to supplant. The cabinet
when filled with tools will be fairly heavy,
and this will prove a hindrance when the kitchen
floor needs scrubbing (apologies for intro-
ducing unavoidable domestic details), but
by the adoption of disappearing castors the
objection can be ruled out.

In determining the height of the cabinetlits
dual purpose should be remembered, and due
provision will be needed to exclude water from
the interior when it is in the closed position.
This only calls for careful workmanship and
the selection of seasoned wood more or
less impervious to moisture.

The actual arrangement of the tool racks
should be deferred until the character of
the tool kit has been determined, but these
can be added after the cabinet is built. The
woodworker’s vice should be incorporated
with the bench portion, but as the fitting of a
metal vice may interfere with the closing of

A strong and simple bench for the workroom.
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A fully equippzd work cabinet. When not in use-the
back rack of this cabinet is arranged tn close dowr
over the table.

the lid, this should
be of the movable
pattern. A square
hole measuring 13
ins. across the flats,
cut right through
the bench near one
end, will serve to
support a stake or
anvil used for ham-
mering metal sheets
into shape, the posi-
tion of the hole
being arranged
where the bench is
most rigid, i.e., over
the legs.
Although the
space beneath the
bench could be con-
veniently allocated
for shelves and cup-
boards, it will be
advisable not to
elaborate in the
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latter direction, or the whole cabinet will
become too cumbersome when merely used
as a table. It may be found convenient,
however, to provide terminals in some
handy place upon the bench, for connecting
with the aerial and earth when experiments
with sets are in progress.

The Tool Cabinet as a
Furniture.

The tool cabinet shown on the. previo.s
page is of massive construction and has
a tool-rack lid which closes down over the
bench when not in use. Designed for use in
one of the less artistic of the living rooms,
this piece of furniture need not be so mobile
as the other, but should be arranged far
enough away from the walls to permit of
sweeping the surrounding flooring. Whilst the
main features of this cabinet correspond with
those of the less pretentious one, the
accommodation beneath the bench can be
usefully employed for the storage of raw
materials, component parts, and pieces of
apparatus in course of construction.

If at any future time the building of a separate
workshop is contemplated, either of the
cabinets described can be usefully employed

Piece of
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for storage purposes in the workshop so that
their usefulness is not limited to indoor

operations alone.

Open Pattern Work Bench.

Where first cost is of more importance than
the considerations mentioned above, the typc
of bench illustrated at the foot of the previo: s
page will be very desirable, but it cannot be
used except in spare rooms where the space
is not required for other purposes, or where
the tools can be left more or less exposed
without the risk of loss or damage. In the
smaller bench the working space is some-
what restricted, but as it will be used in a
spare room, some other form of bench or
table will probably be available to counteract
the limitations of the bench.

*x * * *x

Before discussing the various tools required
by the wireless amateur the writer proposes
to offer a few suggestions concerning the
lay-out and construction of small workshops,
suitable for erection on suburban garden
plots, and afterwards the subject of tool
selection will be dealt with, the classification
being arranged in relation to the uses of various
types of tools.

“2LO Testing.”

By Capt. C. C. J. Frost (of the B.B.C)

by *listeners-in > in the many tests

which take place from time to time
from the London station of the British Broad-
casting Company.

Quite a number of people are on the look
out for the call “ 2 LO testing ” and write to
the Company giving much valuable information
on their reception of the testing.

Some people, however, have an erroneous
idea that the object of the tests in which
radiation occurs simultaneously from all of
the troadcasting stations, is to have one central
station from which a programme may be carried
out, the remaining broadcasting stations radi-
ating that same programme. This scheme
would, of course, destroy local colour, as a
singer in London would hardly be as much

3 GREAT deal of interest is being taken

appreciated in Lancashire as a Lancashire
singer would be. Items, however, such as the
opera from Covent Garden Theatre, and not-
able singers who may sing from time to time
from one of the broadcasting stations would
be highly appreciated by listeners-in, no matter
where they might be. The object of recent
tests has therefore been to ascertain the
possibility of radiation from all stations
simultaneously of any special features or items
which would appeal to the whole of the listeners-
in in the United Kingdom, and possibly
outside of our small island.

The first simultaneous test transmission was
carried out Sunday, May 13th. Doubtless
many Wireless World readers. heard this
transmission, and are among the many who
wrote to the B.B.C,, sending valuable reports.

www americanradiohistorv com


www.americanradiohistory.com

June 30, 1923 THE

It may be of interest to readers to know the
way in which the voice of the speaker in the
studio of the London station was conveyed to
the various broadcasting stations from which
radiation occurred. The whole of the broad-
casting stations were linked up by land line to
“2LO” and several factors have to be
considered in transmission over land lines.
The impedance of the lines is, of course,
dependent on the type of line over which
transmission is taking place, and its length, and
on this the amount of current sent over the line
has to depend. Therefore a separate and minute
check has to be kept on each of the lines running
outwards from the London station throughout
the whole time occupied by the simultaneous
broadcast. For some considerable time prior
to the actual simultaneous radiation, the lines
have to be carefully checked and watched—
the actual data of amps, ohms, and volts being
calculated and tested before any attempt can
be made to radiate. This applies equally to
one line as it does to five lines. In addition
to these, independent speech lines are generally
used, by which medium complete synchrony
and control is maintained. I have assumed
that the lines are all in order and everything
is going happily, and that transmission from
2LO to the various broadcasting stations
can be carried on without fear of any mis-
adventure. But this is not always, and I might
say, very rarely the case. A great number
of technical difficulties arise which require
surmounting. Many of my readers have
doubtless listened to the “ tests” and have
felt that “ now we shall be able to have items
relayed from any broadcasting station, and
I shall be able to benefit straight away now from
the opera from London and in the immediate
future from any special items performed in the
provincial towns.” Now that is a very natural
conclusion, but I would urge that such a very,
very great number of technical difficulties
have to be overcome before the best and nothing
but the best can be given in this way over land
lines. So that the watchword should be
‘ patience ”—think of the great deal that has
already been achieved—but it needed days and
nights of experiment and tests innumerable,
and it takes time.

We carried out a further test on Thursday,
May 17th, after the cessation of the ordinary
broadcasting programme from the London
station. On this occasion, music as well as
speech was transmitted and radiated from
several of the broadcasting stations ; the object
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of this test being to experiment—and to im-
prove, if possible, the transmission over the
lines. A small current was used on the lines
communicating with the broadcasting stations—
amplification occurring at the stations them-
selves before radiation. Accordingly, a further
test was carried out on May 3oth, in which the
final act of the Covent Garden Opera, ““ Hansel
and Gretel ” was broadcast from all stations
simultaneously. Many of my readers doubtless
heard this transmission, and have their own
opinion regarding it. The reports received
from the Provinces have, so far, been highly
satisfactory.

I may say that the idea of special items being
simultaneously broadcasted should appeal
strongly to the crystal set user situated in the
areas served by other broadcasting stations
than London. This would mean that London,
which is the acknowledged centre of real good
entertainments and of star artistes, could supply
the provisional broadcasting stations with
items which would ordinarily be out of the
reach of the owner of crystal and small valve
sets situated at great distances from the
metropolis. London would relay by land lines
the music or special item to, shall we say,
Glasgow, and the crystal set user in and round
Glasgow could obtain the full enjoyment from
the star performance. This method of trans-
mission is by no means perfect, and can only
be regarded as being in its experimental stage,
but I think that it can quite be realised that
transmission of this nature should open up
realms of immense interest and possibility
in the future.

One point may be worth mentioning in
connection with the test which occurred on
Sunday afternoon, May 13th. That was that
such a number of people wrote regarding the
large amount of echo (and blanketing) of the
voice which was apparent during the test. I
think that these reports illustrate quite well the
real use of the draping as it exists in the new
studio of the London station. The voices
which were speaking during the early part of
the afternoon were speaking from an undraped
room with the resultant echo (and blanketing)
and as some people described it, *“ hollowness of
speech.” When speech occurred from the
studio itself, the echo ceased and normal
conditions were more or less restored. The
new studio draping is an attempt to render
speech conditions as nearly similar as is
possible to speech in the open air.
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Tuner for.a Frame.

With the advent of super-regenerative and other highly sensitive receiving circuits, the use of a

frame aerial fcr long distance reception is becoming more and more comunon.

The advantages of

the frame aerial, its portability and directional properties, are too well known to need repetition,
whilst the construction of frame aerials has been dealt with in previous articles in The Wireless
World and Radio Review.

HEN receiving on short wave-
‘ .-1"‘.." lengths, a frame of the usual size
is readily tuned with an ordinary
variable condenser, but when it is desired
to receive on the higher wavelengths with
a small frame, this method becomes
cumbersome and expensive owing to the large
size of condenser required, and the use of
fixed condensers becomes necessary in con-
junction with the variable condenser. The
object of this article is to describe a tuner by
means of which an ordinary sized frame may
be tuned over a large wavelength range with
the use of a minimum number of condensers.
A circuit diagram of the tuner is given
in Fig. 1, and from this it will be seen that one
variable condenser and four fixed condensers
are used.

l_.

1 bl
AQ  FRaME (t 8 ¢} (5 OuUTPUT o))

(ro'amPLIFIER)

Clircuit arrangement for providing a wide
range variable condenser.

Fig. 1.

The frame aerial is connected to the terminals
A and B, the variable condenser being con-
nected across these terminals. One terminal
of each of the four fixed condensers, a, b, c,
and d, is connected to the terminal A, and the
switch arm S is used to give a combination
of these capacities to cover the required
wavelength range. The construction of the
switch arm S is shown in Fig. 2, and it will be

seen that three contact springs are provided,
for making contact with the two concentric
rows of contact studs and with the sector
strip respectively.

M-

Details of the switch arm.

_J

Fig. 2.

The tuner may be contained in a box
approximately § ins. square by 5 ins. deep,
the variable condenser being mounted verti-
cally with the knob projecting through the
top, and the switch arm and studs being

. S —

e

Fig. 3. Maethod of assembling switch and vuriable

condenser.

mounted on the front. A sketch of a suitable
arrangement is given in Fig. 3, the top and
front of the box being of %-in. ebonite.
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The capacities of the condensers are given
below :—
e Variable condenser, air dielec-

tric, maximum capacity - 0+0006 mfd.
a Fixed condenser, mica dielec-

tric, capacity - - - 0-0005 mfd.
b Fixed condenser, mica

dielectric capacity - - ooor mfd.
¢ Fixed condenser, mica dielec-

tric, capacity - - - 0-002 mfd.
d Fixed condenser, mica dielec-

tric, capacity - - - 0-003 mfd.

With these values, the ranges of capacity
connected across the frame with the different
positions of the switch arm are as follows :—

Position of Condensers

Switch arm. in parallel. Range of Capacity.

Minimum of

¢ € Variable Condenser— O* 0006
2 e+a 0:000§ — 0°00I1
3 e+b 0:00I — 0-0016
4 e+a+b 0°0015 — 0°0021
S e+4c 0:002 — 0°0026
6 e+a+4c 0'002§ — 0-0031
7 e+b+c 00030 — 0:0036
8 e+d+a 0°0035 — 0°0041
9 e+d+b 0:004 — 0:0046
10 e+d+a+b  0-0045 — 0-0051
11 e+d+4c 0:005 — 0:0056

It will be seen from the above that the
ranges obtained with consecutive positions
of the switch arm overlap, so that a continuous
variation of shunted capacity from almost
zero up to 0-0056 mfd. is obtained with the
use of only one variable and four fixed con-
densers. Using a frame three feet square
with 80 turns, the range of wavelengths
covered with the tuner is approximately
2,400~17,000 metres.

Of course, greater efficiency would be
obtained by the use of a much larger frame,
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but this is not always convenient, and the use
of such a tuning capacity then becomes
necessary if the higher wavelengths are to be
reached.

As regards constructional details, the
building of both fixed and variable condensers
has been described in previous numbers of
The Wireless World and Radio Review. The
containing box is quite ordinary except that
the front should be of ebonite, and the only
uncommon feature is the switch arm itself
with its three contact springs. This is, how-
ever, quite straightforward in construction.
The spindle may be of screwed brass  in.
in diameter, having a knob screwed on at the
top, aqd secured behind the panel by means
of a washer and two locked nuts. The actual
switch arm should be of brass, 2 ins. long by
# in. wide and } in. thick, the three springs
being Lattached each by two small screws.
The contact studs are each secured by a nut
as shown in Fig. 2. The outer row consists
of eleven equidistant studs on a circle of 2 ins.
radius. The distance between two rows of
studs and between the inner row and the sector
is § in., there being four studs in the inner row.
Instead of the sector strip, a row of four
studs connected together behind the panel
may bF used, and will, in fact, generally be
more convenient. An ordinary variable con-
denser mounted in a box can easily be adapted
by mounting the switch arm and studs on a
piece of ebonite screwed to the front, the box
being drilled where necessary for the passage
of the connections. The fixed condensers
may be screwed to the bottom or sides of the
box. If the tuning condenser is in the same
cabinet with the receiver, the switch arm
and studs may be mounted on the front of
the cabinet.

EJ W.

EXPERIMENTAL
TRANSMITTING
STATIONS

which is to be included in our next issue, July 7th, will be the
LARGEST AND MOST COMPLETE LIST
of this description yet published.

l
; The Director)l' of
i
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY—XIII.

It is the purpose of the writer tc dzal with the principles underlying the action of wireless receivers

and transmitters.

Those who know why, obtain much pleasure which is not experienced by those

who have no idea of the action of their wireless set.

The series has been specially arranged so that the reader who follows each section as it appears
will have obtained a complete wireless education with a minimum of time and trouble, and he will
be in a position to successfully design his own wireless equipment.

In previous sections the writer has deait with the principles of electricity such as the effect of
resistance, capacity and inductance. The last sectioms deal with alternating current work and
the properties of resistance, inductance and capacity in series and parallel and in particular series
resonance, the study of which is so important to those who desire a clear understanding of wireless.

By W. JaMEs.

Parallel Resonance.

N a series circuit the current is the same
Iat each point of the circuit. In a parallel
circuit, as the same voltage is applied
across the circuit, the current in cach branch
will be different, depending upon the impedance
of the branches. The current which flows in

the inductance I, Fig. 65 is given by (;EL

amperes and lags the applied pressure E volts
by 90°. The condenser current I, leads
the pressure by 9o° and its magnitude is
wCE amperes. The currents only have the
above magnitude and phase when the condenser
and inductance have no resistance. Since
the two currents are 180° out of phase with
each other the resultant current is given by
I,—1I.. If a resistance R ohms is connected
across the circuit as well, the current 7, in

the resistance will be given by TEz amperes,

and the resultant will be the vector sum of
I, and I,—1I.. Fig.66. The total current
is then, from the figure,

I=vILZL (I, —I.»
L2yn "i - 1 R -
bk o)

Since I = B where Z is the impedance of

z
L

L ke I W.;

c I s
Li_“—‘—J IL}‘

: J

Fig. 65. A circuit with a condenser of capucity

C farads in parallel with an inductance of L lenries.

The phase relationship is shown in the wvector con-
struction.

the whole circuit ; Z ? and
E I
—I ) I [ 1 2
B+ (% w0)
1

or Z —

1L (L _ucY
R wlL wC’
When the coil has resistance (Fig. 67), the
current flowing through the coil

B % o
VRE 1 (wL)?

~ —

E
Fig. 66. Inductance capuactly and resistunce of
R ohms wn parallel. The vector relutionship is

The current I 4s the total current from
the supply.

shown.

The current will then lag, not by 90°, but by
a smaller angle 6 whose tangent — ché The

resultant current is now
i
I=E————— — wC ) amperes.
<W—R T @D > P
If we neglect all resistances,

I=E <i — wC> as before.

wl
If now the frequency of the applied pressure
is gradually raised, the quantity LL will
w
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gradually decrease, and «wC will increase.
At some frequency their difference will be
Zero
ot —= =T =
wl 204/ LC
This is the natural frequency of the circuit,
and the current taken from the mains is zero.
It will be noticed that although the current
from the mains may be zero, the circulating
current, that is the current flowing in the
coil and condenser, may be large.

As before I. — wCE and w

wC and f

I

LC

Then substituting 1. —CL_
/LC

I 2% \’% amperes,

and E — \/Ié volts.

This means that when the circuit is in
resonance with the apphcd pressure, the cir-

culating current, E \/— is larger the greater

the ratio of capacity to inductance.

For a given circulating current the voltage
across the resonant circuit is greater the larger
L compared with C.

These points are better brought out with
an example.

Case 1.—Suppose the inductance is 2533pH,
and the capacity o-001pF

1 . .
——— and in this case = 100,000.
20V LC

Suppose the applied pressure is 10 volts.

I IOX\EWheteC -0°00I X 106

farads.
L=2,533X10°¢
. henties.
Then I. = 10 ¥ A/22L — 10 % 0°00063
2,533

or 0°0063 ampere.

Case 2.—Suppose now the capacity is
o-IuF and the inductance 25-33 wH. Note
the product LC remains the same as before,
iherefore the natural frequency is as before.

= 10 X 0'063
or 0'63 ampere.

I,=10 X \\:2
25 33

These two examples show clearly the effect
of using different ratios of capacity to induc-
tance
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If we assume the circulating current is
I ampere, in Case 1 the pressure across the

SrcUic et \/é

2,533

or I x ‘\/0 L

In Case 2 the pressure is equal to

or 1,591 volts.

15'9 volts.

——— -
i €
1
1
|
1
1
1

wnductance L henries and

A coil with
reststance R ohms in parallel with a condenser.
The vector diagram shows the phases of the currents.
The current Ipp is the current which flows through

Fay. 67.

the resistance and inductance in series. The current
from the mains is obtained by the method of Fig. 66.

The ratio of inductance to capacity also
determines the current which will flow through
the circuit when a pressure of frequency a
little different to the resonant frequency of
the circuit is applied. The current referred
to is that current which flows from the source
of pressure. When the applied pressure is
resonant with the circuit this current is zero.
Let us suppose the frequency is 95,000 cycles
instead of 100,000 cycles as in the above

examples. With the other values as before
in Case I,
1 wCE

w= 2X 314X 95,000
and [, = 2X3°14X95,000X 0-00I X 108X 10
0°00597 ampere.
g
“ wl
10° X 10°
2 X 3'I4 X 95,000 X 2,533
= 0-0066 ampere.

The line current is then the difference
between I, and I, or 0-0006 ampere.

Case 2

I, is now 100 times its value in Case I
or 0°597 ampere.

and I, is now 066 ampere.

The difference is 0-063 ampere, which is
considerable. From the point of view, of
interference therefore, it is better to use as

T
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large an inductance and as small a value of

capacity as possible.

CURRENT
RESONANCE

FREQUENCY
The curve shows the variation in current taken from
the supply when the applied frequency is varied.
At resonance the current is negligible, that is the
circuit has a high impedance.  To the left of the
resonance point a larger portion of current flows
through the inductance ; to the right the condenser
carries a larger current.
When the resistance of the coil is small
compared with its inductance,

ER
I= L2 dmperes.

The condenser current and coil current are
not quite the same, the .difference being
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smaller the smaller the resistance of the coil.
The impedance of the whole combination

is C—%—Q ohms.

It will be noticed a parallel circuit at resonance
behaves quite different to a series resonant
circuit.  The impedance of a parallel circuit
is very high, while a series circuit is low.
It is for this reason that a parallel circuit is
called a rejector circuit.

The properties of a rejector circuit are
as follows :—

(1) At the resonant frequency, when re-
sistance is negligible, the impedance
of the circuit is infinitely great. No
current flows fromthe source of pressure.
When resistance is present a current
will flow, depending upon the value
of the resistance.

(2) The selectivity of the circuit is greater
the larger the ratio of inductance to
capacity.

For a given circulating current, the
pressure across the circuit is greater
the larger the ratio of inductance
to capacity.

Resistance should be made as small as
possible to obtain better selectivity,
and higher pressure across the circuit
for a given current.

(3)

4)

An efficient charging outfit made by Messrs. Serjeant & Rose of Bath Road, Hounslow, for small accuniulators

such as are used with receiving sets on 4.0, or D.C. supply.
the house mains, and the dynamo on the right delivers charging current.

The substaitial motor on the left is driven from
It is fitted with ball race hearings

and designed for long runs.
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A NEW LOUD-SPEAKING DEVICE

NEW loud-speaking device of novel
Adesign and having some features of

special interest, has lately been devised
by Mr. S. G. Brown, and whilst the instru-
ment has not, up to the present, gone beyond
the stage of experimental models, it has never-
theless been recently demonstrated at the
Royal Institution, and, through the courtesy
of Mr. S. G. Brown, the author has had an
opportunity of inspecting the instrument
and hearing its performance.

The apparatus serves not only as a loud
speaking reproducer, but at the same time
also acts as an amplifier and provides for a
very considerable degree of amplification.

The operation is entirely mechanical in
principle, and depends for its functioning
on friction between a revolving glass disc and
a shoe, the under side of which carries a thin
layer of cork which makes rubbing contact
with the glass disc. The shoe is connected
to the reed of a Brown telephone ear-piece
of the usual pattern, and the movement of
the reed, controlled by incoming signals,
serves to vary the pressure of the shoe on the
revolving glass disc, thereby varying the fric-
tion between the shoe and the disc.

The shoe is connected mechanically to the
centre of the diaphragm of a sound box of
gramophone or similar pattern.

The arrangement of the instrument recalls
somewhat the Johnsen-Rahbek loud speaker,
except that in the latter case the friction
between the shoe and the rotating disc or
cylinder is controlled electrostatically, whereas
in the new instrument this friction is controlled
entirely by mechanical means.

The accompanying illustrations will give
some idea of the arrangement of the parts.

The rotating glass disc ““ G ” must of course
be very carefully ground and polished to
ensure the utmost evenness of surface.

The speed at which this disc is rotated is
somewhere in the neighbourhood of 70
revolutions per minute, so that the usual
gramophone motor can be suitably employed
for the purpose. The diameter of the disc
in the model which has been exhibited is
about 7 ins.

The shoe “ S is a steel disc about half
an inch in diameter, which is rigidly attached
by means of a steel wire “ W to the reed of the

diaphragm. This wire is about I in. in length.

On the under side of the shoe which makes
contact with the glass disc is secured a thin
disc of cork such as is used for tipping cigar-
ettes. The telephone earpiece must, of course,
be very accurately adjusted above the re-
volving disc, and the shoe should be arranged
so that it barely touches the revolving disc;
any movement of the reed will bring it into
closer contact and produce a rubbing friction.

The ** Frenophone ™ Mechanical Amplifier and
Loud Speaker,

A spiral spring is provided to maintain
the tension of the cords on which the metal
shoe is slung and connected to the sound-
box diaphragm.

It is essential that the glass disc should
be kept free from dust or any tendency to sticki-
ness, and it is therefore advisable to provide a
cover to enclose that part of the apparatus.

As to the performance of the instrument,
the quality of reproduction is surprisingly
good, and it would not be an exaggeration to
say that it threatens to rival any loud-speaking
device at present on the market.

As to its efficiency as an amplifier, the degree
of amplification might be estimated as ap-
proximately equal to two stages of low frequency
amplification. Speech from 2 LO which,
with a receiver having a detector valve and
one stage of low frequency amplification,
giving signals in the telephones which were
just audible at 2 feet from the telephones,
when passed into the loud speaker gave a
volume of sound with an almost entire absence
of distortion, sufficient to fill a large room.

One might have expected that the varying
pressure of the shoe on the rotating disc
of glass would have produced a damping
effect on the telephone reed as would have
produced distortion, but in practice there
appears to be no suspicion of any such trouble.
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THE AMATEUR'S
EXPERIMENTAL LABORATORY

VII.—.FURTHER APPLICATIONS OF THE CALIBRATED CONDENSER.

By PuiLir R. COURrsey,

HE need for a simple, readily accessible

I and easily used method of measuring

the capacity of any condenser is soon
felt by anyone who is carrying out much
experimental radio work.

Not only 1s it desirable to have available
calibration curves of all variable condensers
that may be used from time to time in various
experimental circuits, which calibrations can
be obtained by the methods which have been
set out in previous articles, or by other similar
ways which will be dealt with later, but it is also
convenient to be able readily to measure
the capacity of any fixed condenser that may
be used or constructed.

For this purpose a special arrangement may
with advantage be fitted up, so that a capacity
can be measured at any moment. It is not
necessary for this purpose to use the variable
condenser which was first calibrated by the
methods which have been described, and which
has been referred to as the comparison
“ standard,” but any other convenient con-
denser may be employed provided that its
calibration curve 1is known, or has been
plotted out. For general purposes it suffices
to employ a comparison variable con-
denser, having a maximum capacity of
about 0-001 microfarad, but a rather more
useful arrangement is obtained with a larger
condenser — say one of 0-00r§ microfarad
maximum capacity, or thereabouts.

To carry out such measurements on the lines
of the capacity comparisons that have already
been described, it is necessary to reserve for
this use-a complete oscillator valve, with
associated circuits such as have been sketched
in diagrams published in earlier articles in
this series, and also to build up another
auxiliary circuit consisting of a suitable in-
ductance, the calibrated variable condenser and
two test terminals to which the condenser to be
measured may be joined. The arrangement
of this auxiliary measuring circuit is sketched
diagrammatically in Fig. 1. In this diagram

B.Sc.,

F.Inst.P., AM.ILEE.

the position of the oscillation circuit of the
oscillator valve is indicated by L, C,, as in
earlier diagrams, the whole of this circuit
being exactly the same as used in earlier
measurements. The measuring circuit in this
case consists merely of the coil L, in parallel
with which is connected the calibrated variable
condenser C;. The “test ” terminals T, Ty
are provided so that the condenser to be
measured can conveniently be connected to
them without disturbing the remainder of the
circuit. The coil L, must be chosen of such a
size that the circuit Ly C;, without any additional
condenser, can be tuned to be in resonance
with the oscillator valve circuit L, C,, resonance
being indicated by the double-click method
which has already been described.

1
4 =% 1

Lh%2 ]

Fig. 1. Arrangement of test circuit for the measure-

ment of the capacily of a condenser.

For convenience in use the whole apparatus
may with advantage be set out on a baseboard.
If the oscillator valve and its associated circuits
have already been mounted on such a board
in the manner described in an earlier article,
the complete oscillator may, if desired, be
attached to a larger board allowing sufficient
space to accommodate the new measuring
circuit, or if preferred, an entirely new oscillator
may be built up and kept for the purpose of
such measurements as are here under discussion.
In any case the coils Ly and L, should be held
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rigidly so that their relative position is not
changed once the best position has been found
for obtaining clearly defined clicks in the
telephones attached to the oscillator valve
circuits. The two terminals T, T, should be
mounted on an insulating strip, such as of
ebonite, or on two insulating pillars, and wired
up with stiff wires to the terminals of the
condenser Cg, these leads being kept as short
as conveniently possible.

To carry out a measurement with this
apparatus, the comparison condenser C, should
be set at somewhere near the maximum end of
its scale, with no additional condenser connected
to T, T,, and the oscillator valve should be
brought into resonance with the measuring
circuit by adjusting the tuning condenser C,—
resonance being indicated by the * double-
click” method. Next the condenser to be
measured should be connected on to the test
terminals without touching the setting of
the oscillator, and the comparison condenser
G, altered until the circuit is again brought into
resonance with the oscillator. The amount
by which the setting of the condenser C,
must be reduced to re-establish resonance is
a measure of the capacity of the condenser
under test. This value can obviously be found
by reading off from its calibration curve the
capacities of the condenser C, corresponding
to the two scale settings just found, and
subtracting the second from the first,

For greater convenience in use a special
calibration curve can be plotted out for use in
such measurements, this special curve being
deduced from the ordinary calibration curve
which has already been obtained. Thus,
suppose the condenser C,; is set at 170° on
its scale before commencing the measure-
ment, and the oscillator circuit is brought into
resonance under these conditions, then 170°
becomes our new ““ zero ” for these tests, and
a curve can be plotted out from which, at a
glance, can be read off the difference between
the capacity of the condenser at any scale
reading and its value at 170°. The form of
such a special calibration curve is sketched in
Fig. 2. The capacity values that have been
plotted in this diagram were deduced from
the calibration curve which was printed as
Fig. 3 on page 203, in article IV of this series,
which was printed in the May 19th issue of
The Wireless World and Radio Review. A
scale setting of 170° has been assumed as the
“zero” to which the apparatus is adjusted
when no test condenser is connected.
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To make use of this curve for a measure-
ment of this type, it is merely necessary to
switch on the oscillator valve, leave the
apparatus for a few minutes for the oscillations
to become steady, verify that the oscillator
is in tune with the test circuit when C, is
at 170° connect on the condenser to be
measured, readjust C; to resonance, read off
the scale setting, and by reference to the special
calibration curve plotted out like Fig. 2, read
off directly the capacity corresponding to this
scale setting of the condenser C,. This
capacity is the required capacity of the con-
denser to be measured.
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Fig. 2. Calibration curve of standard condenser,

arranged so that differences of readings can be

read off direct for the determination of wvalues of

condensers connected ucross the terminals of the
standord,

H-HH

Such an arrangement is, of course, limited
to the measurement of capacities of smaller
value than the maximum value of the comparison
condenser C,—i.e., to capacities less than
about 0-00095 in the case of a comparison
condenser of 0-001 maximum value or to
less than about o0-0014 in the case of a com-
parison condenser having a maximum value
of about 0-001§ microfarad.

The illustrative special calibration curve
that has been sketched here in Fig. 2 is drawn
out for a 0-0o1 microfarad condenser, but the
same method and procedure can be applied
if this condenser has a maximum value of
0-0015 such as is more desirable for the reasons
that have already been stated.
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PORTABLE FIVE-VALVE RECEIVER

THE CHOICE OF DESIGN AND THE CIRCUIT TO EMPLOY.
By A. J. BuLr.

(Concluded from p. 372 of previous issue.)

Continving the description of the general
arrangement of the instrument (see Fig. 6,
p. 371, of previous issue) it will be noticed that
to the left of the last transformer can be seen
two terminals marked A and B which are
normally short circuited by a piece of wire.

of the last valve, in order that the valve shall
function about the centre of its characteristic.

By connecting a wandering lead to “ B’
and plugging its other end to either of the
sockets “ G1,” “G2,” « G3, ” and “ Gg,”
the number of valves in service can be varied.

v
1---'.--.._.____ £

-~ - '-_

—

———

T e ——
e e

P T

Fig. 1.

These terminals will be found very useful
when it is required to place a negative potential
on the grid of the last valve for loud speaker
working, this negative potential being neces-
sary when extra voltage is given to the plate

The Recetver with valves removed and ccil holder transferred to the interior for portability.

For example, if only a smgle (detecnng) valve
is required, the switch “ Sw > is moved to the
right, the plug inserted in socket “G 3’

and valve No. 5 only switched on. It is of
course unnecessary to utilise the plug
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when transferring from five to three valves
and vice versa, as those changes can be made
by means of switch * Sw.”

It should be noted that the wander plug
and sockets are not shown in the photo-
graph, but are included in the Figs. 1, 6, and
10. Two of the sockets marked “ G3” and
“(4,” are shown immediately below valves
Nos. 3 and 4, and “G1” and “ G2 ” are
situated on the ebonite panel carrying the
H.F. valves.

In addition to the constructional informa-
tion given in the drawings and photographs,
it is mentioned that by means of worm and
worm wheels (which can be purchased at
Is. 6d. per pair) arranged so as to permit of a
friction slip, vernier and coarse adjustment
of the tuning coils are available (Fig. &). The
vernier adjustment by means of the long
handles, and the coarse adjustment by
grasping the coils by hand and moving them
to the position required. (Full particulars for
constructing this coil holder were given by
the writer in The Wireless World and Radio
Review for Nov. 25th last, page 255).

WIRELESS WORLD
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six valve sockets are held in the rectangular
piece of ebonite in the lid by threads specially
cut on the outside of them, the usual threaded
portion having been previously cut off, thus
reducing by half the total length of the socket.

The rectangular piece of ebonite is recessed
in the lid and held in position by brass strips

Iag. 9. Valve and pin for wander plug and coil

- holder bracket.

at each end, as shown in the drawings. Flexible
wire connections are made from the lid to
screw terminals numbered 1 to 6 and situated
immediately above valves 3 and 4, these six
terminals being in turn connected by means
of No. 20 tinned copper wire (insulated
by coloured sleeving) to the closed circuit,
aerial circuit, and reaction respectively.

As regards the cabinet, which measures when
closed 1 ft. 7 in. x 1ft. 13in. X 4% in., it
should be constructed of hard wood to match

— e g

Iig. 8.

Coil holder arranged with gearing to provide critical adjustment.

The two wheels

seen in the photograph are secured to the coil holder spindles by means of spring washers so
that while sufficient grip is obtained for the wheels to turn the coils, the coils inay be moved
to any position without propelling by the pinions.

Connections between the coil holder and
lid of cabinet are made by means of six valve
sockets and pins, or valve legs as they are
sometimes termed, see Fig. 9 showing pin and
socket as purchased. The split pins are
screwed into the ebonite base of the coil holder,
and flexible wire connections made between
them and the three standard coil plugs. The

_the furniture in the room where it is likely to
see longest service. If house-room is a con-
sideration, the cabinet can be placed on a
small bracket fastened to the wall, and the H.T.
and L.T. batteries accommodated on the floor
immediately below it. Such component parts
as the closed circuit condenser, potentiometer,
and terminals, etc., should not be in direct
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contact with the wood of which the cabinet
is constructed. They should be insulated by
ebonite bushing and washers. This is easily
done (see terminals Fig. 7) in most cases by
obtaining a piece of ebonite rod of suitable
diameter and cutting it into pieces } in. long,
v12., to the thickness of the ends of the cabinet.

Holes are bored in the cabinet to the diameter
of the rod and the bushes glued in them.

When the glue is set, the ebonite bushes are
drilled to receive the components. Washers
1/16th in. thick are prepared from ebonite rod
of a larger diameter than the bushes. These
can be cut by means of a tenon saw.
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the two “V24” valves (Fig. 10), and
transformer No. 2 below it. The six

sockets seen at the back of the fifth valve
are to receive the coil-holder for transport
purposes. The top right-hand filament rheo-
stat controls filament current of valve No. 3,
and is fitted with vernier adjustment, reaction
being available with this valve if required.
The two rheostats below it control valves
Nos. 4 and § respectively.

For reasons to be given below, if the experi-
menter is out for maximum amplification and
selectivity, he is recommended to construct
his own radio frequency transformers. H.F.
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Fiy. 10, Dunenstons for selting oul the H.I". vulve punel.

Before passing to the construction of the
H.F. transformers, the position in the cabinet
of some of the component parts of which the
instrument is made up will be indicated to the
reader. Referring to the photograph in the
previous instalment, the centre coil in the
coil-holder is a basket coil wound for
the broadcast band, enclosed in ebonite and
tapped, so that it will function equally well
on short or long aerials.

The variable condenser in the bottom left-
hand corner is the closed circuit condenser,
and the one above it the aerial tuning
condenser. Situated between them is the
potentiometer, which to a certain extent
controls the H.F. valves. H.F. transformer
No. 1 is located behind the panel carrying

transformers, as is well-known, are usually de-
signed to pass a particular band of wavelengths.

Within certain limits nearly equal amplifica-
tion can be obtained over the whole band, or,
on the other hand, they can be designed so that
maximum amplification is obtained with the
centre (or optimum as it is termed) wavelength
of the band, and decreasing amplification on
either side of the optimum, until a point is
reached where amplification ceases.

For example, maximum amplification might
be arranged for on 369 metres, and then at
points 20, 30 Or 40 per cent., etc., on either side
of 369 metres amplification to cease. It
follows then that the smaller the band is made
the more selective will the transformer and
hence the complete instrument be. In order
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to limit the band, the primary and secondary
windings should be spaced from each other,
and copper wire of not smaller gauge than
about No. 44 D.S.C. employed. The closer
the coils are placed together and the

THE WIRELESS WORLD AND RADIO REVIEW
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2 in, from the ends. On this frame, 14 com-
plete turns of D.C.C. (gauge from 20 to.28)
wire are wo ind in saw cuts.

It is assumed that the experimenter does

not possess a wavemeter, so the next step is

to connect the frame across the

0-000§ variable condenser, insert the
“V.24” valve only, and the tele-
phones between ¢ P1” and ¢ P2,”
and pick up signals from the nearest
broadca:ting station.

Having done this and noted
tte condenser reading, transfer
the telephones to valve No. 2
and insert a transformer to be
tested at No. 1, as shown by
dotted lines connected to “Pr”
and “P2” and “S1” and “S2.”

If signals are heard from the
troadcasting station, raise the
primary about % in. above the

Fig. 11.  One of the H.F. Transformers.

higher the resistance of the wire, the broader
will be the tuning band.

The transformers (Fig. II) seen in the
instrument were designed for an optimum of
369 metres (2 LO wave) and 20 per cent.
either side. They consist of two basket
coils spaced 3/16 ins. apart, each coil having
a diameter of 2 ins., and wound with No. 44
D.S.C. copper wire.

The spider on which the coils were wound
consists of a centre or hub measuring § in.
diameter by $ ins. thick, and is fitted with
eleven spokes each } in. diameter. The centre
can be either of brass or ebonite threaded to
receive the metal spokes. Having made the
basket coils to the dimensions given, the
circuit shown in Fig. 12 should be arranged
on a board in order to test the coils for wave-
length.

If the experimenter resides within a dozen
miles or so of the broadcast station, a frame
aerial will be found very useful for the tests.
A temporary frame can be made of two pieces
of dry wood, each piece measuring I in
square by 3 ft. 10 ins. long, and halved together
to form a cross. A cup-hook is screwed into
one end of the cross, so that it can be
suspended from a piece of string stretched
conveniently across a room. On one side of
each of the four legs of the cross 14 saw
cuts should be made at a slight angle and
spaced # in. apart, the first cuts being made

secondary by means of a piece of
insulating material and note if signal
strength is improved. If this is
the case, gradually increase the distance
separating the coils until maximum signal
strength is obtained. A point may be reached
where signals become a maximum, and then
the set immediately breaks into oscillation.
This can be accepted as an indication that the
transformer is of the correct value.

Should maximum results be obtained with
the coils spaced several inches apart, they can
be brought closer together (and thus economise
space) by removing wire from the primary
by one turn at a time and testing as before.

H.F. TRANSFORMER [ __ P-4

Teste el k¥
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—Q

Fig. 12.  Circuit with frame aerial for testing the

H F. Transformers.

How close the coils are arranged depends
upon to what degree the experimenter wishes
to limit the band (as previously explained),
and must be decided by him.

Reverting to the point where the two valves
were switched on, it may. happen that no

c
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signal is heard ; if so, the 0-0005 mfd. condenser
should be varied until a click is heard in the
phones or the set oscillates. An increase in
value of the condenser signifies that the
coils under test are too large, a decrease,
oo small,

As regards the sensitivity of the completed
instrument, the set shown in the photograph,
employing five valves and only the closed
circuit coil, was operated 23 miles from
London, and excellent loud speech was
received from 2 LO, this without aerial or
earth and no reaction coil.

This example is not quoted as an extra-
ordinary performance, but only as a guide

THE WILELES2 WORLD AND
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to the experimenter as to what is to be
expected, providing the utmost care is
exercised in the construction of the H.F.
transformers.

In conclusion the writer would point out
that time devoted to the problem of interference
is time well spent, and although much can
be done at the receiving end, yet co-operation
must also come from the transmitting end
in the form of reduced power and sharper
defined waves.

[Correction : The double switch in Fig. 1, p. 370 of
the previous issue, should have a lead connecting stud
3 to the stud on the immediate right of it].

Wireless Club Reports.

Contributions to this section are welcomed.
Reports should be as concise as possible and should
record the most interesting features of each meeting.
The Editor reserves the right to edit the reports
when necessary. Papers read before Societies
will receive special consideration with a
view to publication,

An  Asterisk denotes affiliation with the Radio
Society of Great Britain.

High Wycombe and District Radio Society.*

The first summer meeting of the Society was
held on Saturday, June 2nd, at ‘‘Polmark,” Naphill,
the station of a member (Mr. E. H. Milner), and
proved an unqualified success.

20D (Mr. E. J. Simmonds, Gerrards Cross)
kindly provided a transmission, and the Scientific
Department of the Royal Grammar School, under
Mr. J. Hurn, demonstrated transmission and re-
ception on the O. T. C. Mark IIT trench set. An
extensive equipment was made available by Mr.
Milner, the lofty mast being much admired, and
amongst other apparatus exhibited by members
the miniature crystal set of Mr. Westlake afforded
considerable interest by its excellent reception
of 2 LO when heterodyned by a valve set.

Forthcoming events include visits to the Leafield
and Northolt stations of the G.P.O.

A cordial invitation is extended to prospective
members.

Hon. Sec., A. C. Yates, 30, High Street, High
Wycombe, Bucks.

Walthamstow Amateur Radio Society.*
The Hon. Secretaryship of the Society has now
changed hands, the Hon. Sec. now being H. J.
Sarson, Belle Vue House, Beacontree Avenue,
Walthamstow, E.17.

Wireless and Experimental Association
(Dulwich Branch).*
A profitable discussion on the relative merits of
crystal and valve detection took place on June 4th.

At the same meeting Mr. Sinclair was unanimously
elected Assistant and Corresponding Secretary.

Hon. Sec., (Geo. Sutton, AM.LE.E., 18, Melford
Road, S.E.22.

Grimsby and District Radio Society.*

At a general meeting, held on May 3lst, the elec-
tion of new officers took place, a new Chairman
and new Secretary being appointed. A Morse
class has been inaugurated under the guidance
of Mr. N. Chivers, an ex-naval operator.

Club room: Wellowgate, Grimsby.

Hon. Sec., M. M. Bennett, at above address.

Portsmouth and District Wireless
Association.*

On Wednesday, June 6th, Mr. A. G. Priest
continued his lecture on * Crystal and Valve
Cireuits,” which he illustrated with several good
circuits on the blackboard. The lecturer empha-
sised the importance of close attention to details,
and observed that the use of a good earth connection
was often neglected.

Mr. G. J. Claret, on June l3th, described the
construction of a four-valve unit set, and experi-
mented with a novel valve panel of wood, using
condensers consisting of posteards and tinfoil.
At the conclusion of the lecture Canon I. J. T.
Kuner gave some valuable hints on hard soldering.

The number of amateurs in and around Ports-
mouth who continue to allow their valves to
oscillate are earnestly requested to join the Society
and mend their ways.

Hon. Sec., Stanley G. Hogg, 50, Waverley Road,
Southsea.

. Hackney and District Radio Society.*

A debate on “ Seeing by Wireless ”’ took place
on June 9th, and was opened by Mr. A. H.
Phillips, who was sceptical as to its possibility
for many years to come. A number of members,
however, warmly contested the point.

It was announced that on account of his forth-
coming marriage, the Hon. Secretary, Mr. C. C.
Phillips, would be absent for several weeks, and
hope was expressed that the rival attraction
would not in any way clash with his earlier at-
traction, viz., Radio!
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At the meeting on June 16th, the Chairman,
Mr. H, A. Epton, expressed the thanks of the
Fusety #40 the Vice-Chairman for his very handsome
pift of un Amplion loud speaker.

The Society’s library is slowly but surely growing,
the latest addition being Prof. Fleming’s famous
hoak * Electrons, Electric Waves and Wireless
Telephony,” The library books are in great
demand, as well as the Society's lokap winder,
which is lent to each member for one week free
of charge.

Until further notice, all enquiries respecting
membership should be addressed to the Chairman,
Mr. H. A. Epton, 17, Chatsworth Road, Clapton
Park, KE.5.

North London Wireless Association.*

Of great interest was a lecture on ‘‘ Inductance,”
given on June 4th by Mr. J. Nicol, B.A., B.Sc.,
who illustrated his remarks with the aid of special
apparatus,

A successful experiment was made on June 11th,
when the members held a general discussion,
questions being asked and answered. It has been
decided to hold similar meetings on regular dates,
so that members may have an opportunity for
the exchange of views and the solution of problems.

Applications for membership should be addressed
to the Hon. Sec., J. C. Lane, Physics Theatre,
Northern Polytechnic Institute, Holloway Road, N.

Radio Society of Highgate.*

An interesting lecture on ‘‘ Electro-Static Loud
Speakers ”’ was given by Mr. F. H. Haynes on
June lst. The working principles of these in-
struments were carefully explained and some
useful constructive hints were given. The lecturer
then demonstrated a Johnsen and Rahbek loud
speaker, made by himself, and the results, in
spite of the lack of sufficient amplification, clearly
showed the possibilities of the new instrument
under normal conditions.

On June 8th, Mr. G. A. Y. Sowter, B.Sec., gave
the first of his lectures on ‘‘ Amplification,” con-
fining his remarks to high frequency amplification.
Some interesting figures were given by the lecturer
showing the importance of avoiding stray capacity
effects in radio-frequency circuits.

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.1., 49,
Cholmeley Park, Highgate, N.6.

The Radio Society of Willesden.*

An animated discussion on summer outings, ete.,
took place on June 12th. Provisional arrangements
have been made for visits to the wireless stations
at Croydon and Northolt by courtesy of the authori-
ties concerned. Any member desirous of joining
the respective parties should communicate at
once with the Hon. Secretary.

Applications respecting membership should be
addressed to the Hon. Sec., F. H. H. Coote, 183,
Carlton Vale, Kilburn, N.W.6.

Wolverhampton and District Wireless Society.*

A lecture entitled ‘‘ Ether Waves—A Material
or a Force ?’’ was recently delivered by Mr. A. H.
Watkins, A.ILA.E., and proved of great interest.
The lecturer handled the subject from many points
of view and an animated discussion followed.

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln
Street, Wolverhampton.

THE WIRELESS WORLD AND RADIO REVIEW

417

Liverpool Wireless Society.*

A most interesting leeture entitled ‘* Reason
in Radio Reception ”* was delivered on Wednesday,
June 13th, by the Society’s Vice-President, Dr. 8. S.
Richardson, A.R.C.Sc.

The lecturer-first dealt with the many differences
between experimental and broadcasting sets.
Broadcasting arrangements, he said, had followed
too closely on weil advertised ‘‘ freak ~ receptions,
with the result that the public were clamouring for
sets capable of freak results by the mere turning
of a knob. This demand was unreasonable, and
the lecturer’s sympathies were entirely with the
designers of B.B.C. sets, who were called upon
to produce extraordinary apparatus.

The lecturer developed diagrammatically a
circuit which had given excellent results, and
for the convenience of beginners he commenced
with a one-valve receiving circuit, proceeding with
a dual amplifier, the first valve acting as both
H.F. and L.F. amplifier.

Messrs. Downes and Davies later gave a ve-
markably good demonstration of a G.R.C. set
(one H.F. and four L.F. stages).

Hon. Sec., Geo. H. Miller, 138, Belhnont Road,
Liverpool.

Tottenham Wireless Society.*

A demonstration of members’ apparatus was
given on Wednesday, June 13th. A wide assort-
ment of sets was on view, ranging from a one-valve
to a five-valve R.]. set, and the Society’s instru-
ment. Interesting results were obtained with
the Flewelling circuit and with an interference
eliminator.  Arrangements are being made for
further displays, to be held monthly.

All interested in wireless will be welcomed to
the membership, and particulars will be furnished
on application to the Hon. Sec., 8. J. Glyde, 137,
Winchelsea Road, Bruce Grove, Tottenham, N.17.

The Thornton Heath Radio Society.

A Radio Society for the Thornton Heath district
was founded at a successful meeting held on June
5th, when officers were elected and a committee
appointed.

Mr. J. J. Dearden exhibited his three-valve set,
and broadcasting was received satisfactorily
being made generally audible with a Junior loud
speaker.

Efforts are being made to secure a garage to
be equipped as a workshop.

Meetings will be held fortnightly, and membership
is open to all ladies and gentlemen interested.
All communications should be addressed to the
Hon. Sec., R. S. Keeler, 72, Bensham Manor Road,
Thornton Heath.

Newcastle and District Amateur Radio Society.
On Thursday, June 7th, the Chairman (Dr. R. H.
Smallwood) read a comprehensive paper on ‘ Waves
and Wave-Motion,” in which he dealt with waves
in gases, liquids, and solids, and electro-magnetic
waves in ether. Refraction and reflection of all
kinds were also referred to:
Hon. Sec., Colin Bain,
Newcastle-on-Tyne.
The Sydenham and Forest Hill Wireless
Society.
An amusing lecture on a heginner’s experience
was recently given by Mr. Leonard Dowling,
c2

51, Grainger Street,
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who used his artificial leg (of tubular fibre) as a
loud speaker.

Mr. Dowling devoted some of his remarks to
the evils of the misuse of reaction, there being a
considerable amount of *“ howling ’ in the Sydenham
district.

Hon. Sec., M. E. Hampshire,
Road, S.E.26.

The Wandsworth and Battersea Wireless
Socicties.*

At the kind invitation of the Management of
the Electric Pavilion. Lavender Hill, Battersea,
a large number of members and friends of the
Wandsworth and Battersea Wireless Societies
were able, on June 3rd, to attend an interesting
cinematograph exhibition of pictures on wireless
subjects.

Eight films were shown, lent by the kindness
of Messrs. The Ideal Film Co., Gaumont Filn Co.,
Goldwyn Film Co., Marconi’s Wireless Telegraph
Co., and Pathé Fréres, Ltd. The subjects dealt
with included Broadcasting, Postal Telegraphy,
Wireless and the Fire Brigade, Direction Finding,
and the largest wireless station in the world
(St. Assise).

At the conclusion of the performance those who
wished to were enabled to inspect the transmitting
and receiving apparatus of the Electric Pavilion
station.

139, Sydenham
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Stratford-on-Avon and District Radio Society.

On Tuesday, June 5th, * The Beggar’s Opera,”
broadeast by 2 LO from the Lyric Theatre, Ham-
mersmith, was received with great strength and
purity in the loud speaker. An exhibition of
apparatus by members will be held on July 2nd.

Hon. Sec., E. W. Knight, 17, Park Road, Strat-
ford-on-Avon.

The North West London Radio Society.

By the kind permission of the Post Ofitice
anthorities, members of the Sociéty recently han
an opportunity of visiting the Research statiod
at Dollis Hill. They were conducted over the station
by members of the staff, who carefully demon-
strated and explained the various objects of interest.

“ The Club Set” formed the subject of discussion
at the weekly meeting held on June 6th, and it
was decided to build a three-valve instrument
with two H.F. valves and detector.

The Hon. Sec. will be pleased to welcome new
members at any of the Society’s meetings, which
are held every Wednesday at 8 p.m.

Headquarters : The Junction Arms
Acton Lane, Willesden.

Hon. Sec., L. A. Bray, 48, Manor Park Road,
Harlesden, N.W.10.

Hotel,

Owing to pressure on our spacewe have been compelled
to hold over a mumber of Club Reports.—Editor.

Correspondence

To the Editor of THE WIRELESS WORLD AND
Rapio REVIEw.

REFERENCE “BLIND SPOTS”

“FADING OF SIGNALS.”

Sir,—It is pleasing to note that the matter
of fading is to be investigated by a central authority
with the assistance of organised amateurs through-
out the couniry.

The Club of which I have the honour to be
Secretary has conducted some small tests, and
as a result of our experience we would suggest
that the central authority announce definite
stations and times for the tests and thereby save
itself much trouble in collating the information
it seeks. This could, of course, be in addition to
any casual tests indulged in.

The method of reporting results set out in the
article in your paper for May 12th suggests that
the whole of the trouble is in the receiving of the
signals, whereas some amateurs hold the opinion
that the transmitting apparatus is not entirely
blameless.

The fixing of definite times and stations for a
national test would go far to settle this point.
Tt is quite obvious that weather conditions in the
south may be different from those in the north, and,
with the geological nature of the country being
known in each case, should the times and degrees
of fading north and south coincide, the cause of
the phenomenon would then be looked for in
some direction other than that of bad weather
and geological conditions.

No doubt you would publish in your widely
read Review a programme of a week’s tests if
such was decided upon.

AND

PERCIVAL SAWYER.
Hon. Sec., Southampton and District Radio Society.

To the Editor of TAae WIRELESS WORLD
Rap1o REVIEw.

AND

Sir,—In a back issue of The Wireless World
and Radio Review I read a discussion of some more
practical method of communication than the Morse
code. Transmission on aslightly varying wavelength,
producing different tones when heterodyned, was
especially referred to. 1 would like to call your
attention to the fact that in receiving weak signals
it is quite important to adjust the tone of the
incoming signal to a certain value, evidently the
tone to which the receivers or the operator’s ears
are the most sensitive.

Some of our American amateur C.W. stations
have a varying tone which probably is produced
by using a horizontal key with a contact on each
side or a Vibroflex, putting the key in some part
of the oscillating circuit, and putting a very small
inductance in series with the contact on one side.
Thus the signals produced by touching one contact
are of a slightly different wavelength than those
produced by touching the other, and a different tone
is produced at the receiving station. I have
supposed that operators of such transmitters
had arranged the set in this manner to give the
station a distinctive sound that it may be recognised
whenever heard, but it is possible that the result
has been accidental, and is not known by the
operator. Stations with two tones, although
the difference may be very small, are very difficult
to read.

VICTOR ANDREW.
(Radio 8 BPP).
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SHORT-WAVE DIRECTIVE TRANSMISSION'

CONSTRUCTIONAL DETAILS OF THE TRANSMITTING AND
RECEIVING EQUIPMENTS.

HE experiments here described make
I use of directive aerials for trans- [
mission. It is also possible to use
aerials of marked directional characteristics
for reception, and thus to reduce interference
in reception caused by undesired transmitting
stations. This is the next logical step in the
development of a directional system of com-
munication. Since the waves are reflected
and radiated in one direction, a less powerful
generating set is required to cover a given
distance than when a non-directive antenna
is used.

Another serious difficulty in radio com-
munication is due to  strays,” which are
stray waves caused by atmospheric electric
disturbances. It is general experience that
atmospherics are less severe on short wave-
lengths than on long wavelengths, and at
such short wavelengths as 10 metres it
has been found that strong atmospherics
are not ordinarily encountered. Atmospherics
usually come from a particular direction and
can be practically eliminated by the use in
reception of an aerial having marked directional
characteristics.

The possibilities of short-wave transmission,
both directive and non-directive, are so great
that the value of further research along these
lines is apparent. It is hoped that the results
of this article may encourage further investi-
gation.

THE GENERATING CIRCUIT.

Various three-electrode valves were tested,
a so-watt valve of the coated-filament type
being finally selected for these experiments,
since it functioned at higher frequencies than

any other valve tested. T ;
The arrangement of the transmitting x:\:j/

apparatus is shown in Fig. 1 and the circuit B &

in Fig. 2. Coil *“ A” consists of a single turn |

17 cms. in diameter in the plate circuit, i

and coil “C?” is a similar coil for grid
coupling. The capacity between the elements
of the valve, together with these coils, forms Fulks
the oscillatory circuit. It is this internal m
capacity which determines the upper limit | 'II
of the frequencies obtainable with a given i |
valve. !l '|| i
il

* Extracted from Bureau of Standards Pamphlet, — )
No. 469. Fig. 1. The transmitting apparatus.
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The radiating system “D ” is coupled to
the generating circuit by means of coil “ B,”
which is similar to coils “A> and “C.”
The antenna “ D consists of two sets of
six parallel wires arranged in a circle, as

=/

lD *‘1} px \

| ¥ /

7 '_) % 1‘ \ -
Hopejsr

Fig. 2. Circuit of transmailer and arrangementi of

aertal,

shown at “E > (Fig. 2). These wires are
spaced about 3 cms. apart and 1.8 metres in
length.

In connecting up it is obvious that all leads
should be kept as short as possible, since at
these high frequencies the
leads may form an appreciable it

THE WIRELESS WORLD AND RADIO REVIEW
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focal distance should be made one-quarter
of a wavelength ; that is, 2.5 metres.

In Fig. 5 the valve oscillator is shown at the
focus “ G at a distance of one-fourth of a
wavelength from the vertex “ B.” The curve
“CBA?” is parabolic. Each wire along
“ CB A reradiates the energy received from
“ G by virtue of the fact that it is tuned to
“@G.” Since any distance “GKO” or
“GPL”isequalto “GB” plus “BG,” it
is evident that the reradiation from all the
wires along “ CB A will reach the aperture
“CA?” in phase with each other. It is
evident, therefore, that reinforcement takes
place in the direction “ G M ”” and interference
in the direction “ G B.” -Except for leakage,
as shown at ““ G W,” practically all the energy
is reflected over a small angle in the direction
“G M.” By extending the parabola, as
shown at “S” and “R” (increasing the
aperture), this side leakage is reduced, thus
giving a narrower beam.

RECEIVING APPARATUS.

In order to study the radiation characteristics
of the transmitting system at short distances,
the apparatus shown in Fig. 6 was employed.
This consists of a single loop of wire about
31 ins. in diameter, and a two-plate tuning
condenser having a maximum capacity of

part of the total inductance in I

the circuit. | £

THE REFLECTING SYSTEM.
The most effective method i

of obtaining directive trans- 1

mission for short wavelengths !

consists of the use of a reflector
with a radiation somewhat
similar to a parallel beam of
light which has passed through
a slit in an opaque screen.
Figs. 3 and 4 illustrate the
construction of the reflector.
It is made by suspending
40 wires from a frame con- L
structed in the form of a
parabola. Each of these wires
is tuned to 10 metres and
spaced 1 foot apart. The
frame is suspended from a
rope stretched between two
poles, so that the reflector may
be rotated. The suspended wires are insulated
from the frame and from each other. The

Fig. 3.

Practical details of the reflector and suspension of trans-

matting apparatus and aerial.

approximately 20 micromicrofarads inserted
in series with this loop. The terminals of
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Fig. 4. The

the loop are connected
to a 5-ohm thermo-
couple, the output of
the couple being con-
nected to a galvano-
meter having a o to
100 micro-ampere scale.
At distances up to 52
metres from the re-
flector a full scale de-
flection on this gal-
vanometer can  be
obtained when the
apparatus is adjusted
for maximum radiation.

For receiving sig-
nals at greater dis-
tances than 46 metres
a receiving set con-
sisting of a detector
and two stages of
audio-frequency ampli-
fication should be used
with an external heter-
odyne when receiving
continuous wave sig-
nals. This apparatus
is shown in Fig. 7.
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Apparatus for determining radiation
characteristic at short distances.

www americanradiohistorvy com

Fig. 5. The transmaitter
s located at the principal
focus, which is arranged to
be one quarter of the wave-
length employed.

The secondary of the
receiving set, which
consists of a single
loop of wire I2 ins. in
diameter, is connected
to the grid and filament

—of the detector valve.

A 0.00005 microfarad
vernier condenser is
shunted across this
loop for tuning pur-
poses.

The grid lead must
be made as short as
possible, thus reducing
to a minimum the
capacity between it and
other - parts of the
circuit. The two stages
of low frequency am-
plification are of the
usual type.
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Fig. 7. Short wave recewving equipment.

The aerial (see Fig. 7) used in picking
up the energy at the receiving apparatus is a
single wire tuned to the Iincoming wave
frequency and coupled at its centre by means of
coil “ C” to the secondary coil “S” of the
receiving set (Fig. 8). The total length of wire
in the aerial, including the single turn 1 foot
in diameter, is 4-37 metres. This aerial was
made from a single piece of No. 14 S.W.G.
copper wire.

THE WIRELESS WORLD AND RADIO REVIEW
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TELEPHONY.
In order to facilitate tests at a distance, a
modulator circuit may be attached, so that

i
i
b bl =

Fig. 8. Circuit of short wave recetver.

telephony is possible. As the reflector is
rotated its angular position can be read to
the receiving operator. The circuit is shown
in Fig. 9.

In conclusion it may be said that directive
wireless communication on short wavelengths,
employing the type of apparatus described,
has been found to be practicable and to merit
much more comprehensive investigation and
use.

| —r v

-

Fig. 9.

Circuit of modulator for telephony for use with 10-metre wavelength directional transmitter.

www americanradiohistorv com


www.americanradiohistory.com

June 30, 1923

THE WIRELESS WORLD AND RADIO REVIEW

423

Notes and News

Scotland Yard now possesses a wireless wagon
which can communicate by telephony when
travelling at a speed of 40 miles per hour.

* * * *

Distant control by radio has been used to
manceuvre the old battleship Agamemnon, which
provided a target for the Atlantic Fleet at gun
practice.

* * * *

The Broadcasting Enquiry Committee, it is
stated, hopes to complete its report by the end
of July. '

* * * *

Eight hundred acres of land, it is stated, have
been acquired by the Government at Hillmorton,
Rugby,. for the erection of a wireless station in
connection with the Imperial Wireless Scheme.

* * * *

The B.B.C. announces that in future a concert
will be broadcast from the London Station (2 LO),
on Sunday afternoons, commeneing at 3 p.m.

Inouye, President (Ex-Director of Tokyo Electric
Bureau), Mr. Teijiro Koto, Technical Adviser,
and Mr. Aquila Kajima, General Manager (Pro-
prietor and Editor of Radio Times, and Musen
News Agency).

Among the exhibitors were the Government
Departments of Communications, Army and Navy,
the Tokyo Electric Bureau, Waseda University
and 52 other representative concerns, public and
private.

An interesting programme of entertainments
was given during the exhibition, and included
music, radio experiments, and a cinematograph
display of scientific theories.

In connection with the two leading newspapers,
Kokumin and Hochi, *“ Radio Day > was observed
on April 12th, when a cinematograph lecture was
given in Hibiya Park, attracting a erowd of 30,000.

The object of the exhibition and demonstration
was to pave the way for radio broadcasting, which
is to begin in July.

e

8
5

L3

'

Our llustration shows one of the Stands at a Radio Exhibition in Japan, held at the

Industrial Institute, Tokyo, during April.

Complaint is made in Bombay of the inefficiency
of the wireless service from Leafield, via Cairo,
Aden and Karachi. Since June lst, the service
has been suspended owing to atmospherics.

* * * *

A Radio Exhibition in Japan.

The Industrial Institute of Tokyo was, on April
15th and the nine days following, the scene of the
city’s first wireless exhibition, which was con-
ducted by the following officers :—Mr. Keijiro

Great enthusiasm was shown by the public.

Loud Speaker causes Obstruction.

An unusual prosecution, involving the use of a
loud-speaker for advertising purposes, took place on
Friday, June 22nd, when the City Accumulator
Company, of Mark Lane, E.C., were summoned at
Bow Street, for causing an obstruction outside their
Rupert Street, W., branch. A police sergeant said
that between 50 and 60 people collected to hear a
wireless loud-speaker. On the understanding that
a smaller instrument would be used, the
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miagistrate dismizaed he simmans on pasToent of
2s. costs

Ship’s Master Fined for Wireless Negligence.

An unusual case, said to be the first of its kind
to arise in an English court, was heard at Liverpool
a few days ago, when John Owen Evans, Master of
the Hain Steamship Company’s vessel T'redenhamo
(8,435 tons) was charged with failing to maintain
a continuous wireless watch at sea.

In the defence it was admitted that on two
occasions a continuous watch was not kept in
Australian waters, as backward apprentices were
being given lessons in navigation and seamanship.

A fine of £10 was imposed.

Time Signals from Annapolis (NSS).

1t is announced that, until October 15th of this
year, the high power station at Annapolis, Chesapeak
Bay (NSS), will transmit a special time signal
daily on C.W. at 0835 G.M.T.
using full power and a wave-

WIRELESS WORLI

AND RADMO HEY LHEW Jume g0, b2y
apparatus, but in reply to this attibude ib is argued
that selective apparatus requires expert handling.
Col. Moore Brabazon points out that listenimng-in
in many coastal towns is, frankly speaking, im-
possible, owing to interference from ship siatioma.
The solution to the trouble, as stated in ftha
Times, by Captain Eckersley, Chief Engincur of
the Broadcasting Company, is the employment of
rmodern apparatus on ships, capable of transmirting
on a given wavelength and no other. At present
a great laxity exists in the transmission of ships’
messages on 600 metres, some ships using a lower
or higher wavelength and effectively jamming the
ether on both sides of the stipulated wavelength.

Aeroplane Telephony over 400 Miles.

A new record for long-distance wireless telephony
from aircraft is stated to have heen established by
Captain W. R. Hincheliffe, whilst piloting a Daimler
air express over Bremen, in Germany. I‘rom this

distance, e was able to
converse with the London

length of 17,145 metres.

Air Station, 400 miles away.

A Civil Servants’ Radio
Society.

It has been proposed that
the Civil Service Clerical Asso-
ciation should include a Radio
Society, which might be afli-
liated with the Radio Society
of Great Britain. Civil
Servants interested  should
communicate with the Secre-
tary of the Association,
Admiralty Branch No. 1 (Mr.
E. B. Wood), Room 72, Prince’s
House, Kingsway, London,
w.C.2.

The B.B.C. and the Experi-
menter.

In our last issue we gave
publicity to four questions
addressed by the Wireless

FORTHCOMING EVENTS.

FRIDAY, JUNE 29th.
The Radio Society of Highgate.
At the 1919 Club, South Grove. Exhibition
and demonstration of loud speakers,
Leeds and District Amateur Wireless Socisty.
Lecture : * Signalling—Ancient and Modern,”
by R. E. Timms (Hon. Treasurer).

. SATURDAY, JUNE 30th.
High Wycombe and District Radio Society.
Visit to Leafield (G.P.O.) Radio Statiou.

Leaving High Wycombe at 2 p.m.

MONDAY, JULY 2nd.

The North London Wireless Association. At
8.30 p.m. Lecture : ““ Trigger Valve Circuits,”
by Mr. V. J. Hinkley.

Stratford-on-Avon and District Radio Society.
Exhibition of Members’ apparatus.

Ipswich and District Radio Society. At 55,
Founereau Road, Lecture by Mr. Berry.
Hornsey and District Wireless Society, Lecture :
* Construction of Valve and Crystal

Receivers,” by Mr. H. Davy.

THURSDAY. JULY 5th.
Dewsbury and District Wireless Society. General
Meeting.

At 7.45 p.m.

The feat is the more remark-
able in view of the fact that
the full power of the Marconi
wireless set fitted to the
Daimler expresses is only 100
watts, and that the pilot was
sitting within a couple of feet
of a 450 horse-power engine.

Erratum.

Readers will have observed
a slight error in Mr. James’
Theory article appearing in
our issue of June 16th. In
the paragraph iminediately
following the equation in the
right-hand column of page
353, the current should be
stated as 0-025 amperes, not
0-5 amperes, and the pressure
397 volts.

Experimental Association tothe
B.B.C. authoritiesat2 LO,con- .
taining proposals for harmonious working between
the Company and experimenters. 'The Secretary
of the Association states that he has received a
business-like and courteous reply from the Chief
Engineer, Capt. Iickersley, dealing carefully with
every point raised. The letter concludes as
follows :—** You will realise, however, that our
work, too, is largely experimental, and sometimes
we have to do tests on a Sunday which we have no
opportunity of doing ut any other time. We will
seriously try and wuse this time to the best of our
ability and mot jam the ether unnecessarily, and we
would like to take this opportunity of thanking
amateurs throughout the Kingdom generully for the
sporting way in which they have treated the Broad-
casting Com pany.”

The Broadcast Band.

Public discontent continues to grow regarding
the limited range of wavelengths allotted to the
Broadcasting stations. In defence it is urged that
manufacturers should provide more selective

Books and Catalogues Received

‘“ Radio : Télégraphie-Téléphonie-Concert.’”
by E. Reynaud-Bonin (Paris: Gauthier-Villars
et Cie., 55, Quai des Grands-Augustin. 178 pages.
88 figures. Price 10 francs.)

J. W. Barnard & Haynes, Ltd. (4, Great Win-
chester Street, E.C.2.). Special Wireless Price
List relating to J.W.B. Accumulators.

Radiax, Limited (4, Percy Street, W.l.). An
illustrated catalogue dealing with * Radiax’’
Wireless Receivers, Units and Components sold
by the firm.

C. L. Malone, Radio Engineer (17, Piccadilly
Arcade, London, 8.W.1.). Catalogue of Malone
Crystal and Valve Apparatus. Leaflet des-
cribing the “ Alva > Self-charging Accumulator.
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Sterling Telephone and Electric Co., Ltd.
(210-212, Tottenham Court Road, W,1.) Publica-
tions No. 350 and 357, describing respectively
the Sterling Combined Crystal and Valve Set,
and a novel Multiple Connector for Radio Tele-
phones.

General Electric Co., Ltd. (Magnet House,
Kingsway, W.C.2). Booklet No. B.C.2984,
illustrating the wide range of ** Gecophone™
Wireless Accessories.

Abbey Industries, Limited. (Abbey Wood,
S.E.2). Abbiphone Wireless Catalogue dealing
with ** Abbiphone  Receiving Sets, Amplifiers,
Accumulators, etec.

The Chloride Electrical Storage Co., Ltd.
(Clifton Junection, Nr. Manchester). A highly
attractive and artistic brochure describing the
works and manufactures of the Company.

Amateur Transatlantic
Transmissions.

The following are extracts from a letter
received by the Editor of this journal from
the headquarters of the American Radio Relay
League, and should be read in conjunction
with this week’s Editorial on page 399.

““ Our sole interest in life is the furtherance
of the idea of two-way short wave amateur
telegraphic communication, and now that
we have almost completely mastered any
distance within the United States, it is but
natural that the thoughts of our amateurs
turn to the other great English-speaking
country . We confidently await the
day when your amateurs and our amateurs
may communicate with each other with at
least the ease and frequency with which we
now work over the distance from this coast
to the Mississippi River. We feel that our
end of the Relay is fairly well equipped to
do this now, and we know that your fellows
are ‘ there ’ on receiving.”

The letter continues :—

“ It would please us more than we can tell
to see an expanding interest in 200 metre
telegraphic transmission in your country
with the use of power having a decent chance
of getting over in good weather. Naturally
the chances of doing very much are small
during the summer weather, but winter will
find you with more transmitters than before,
and if only your men are on the air at the
same time ours are, some communication is
almost inevitable.

WIKRELESS WORLD AND RADIO REVIEW
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““ Our fellows seem generally to be desirous
of having another go at listening for
European amateurs some time late this year,
and our Traffic Manager is now evolving
some ideas in his mind. The co-opera-
tion of The Wireless World and Radio
Review through its affiliation with the Radio
Society of Great Britain and the British

Wireless Relay League, will be quite
indispensable.”
BROADCASTING.

Regular Programmes are Broadcast from the
following European Stations :—

GREAT BRITAIN.

LONDOK 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres ;
BIRMINGHAM, 5IT 420 melres CARDIFF, 5WA 353 metres ;
NEWCASTLE, 5 NO, 400 metres ; GLASGOW 5 §C, 415 metres.
Regular morning and evening programlms paruculars of which
appear in the daily press, are conducted from these stations by
the British Broadcasting Company. The usual times of trans-
mission are:—Weekdays, 11.30 a.m. to 12.30 p.m., 3.30 t0 4.30 p.mm.
(6§ IT only), 5.30 to 11 p.n. Sundays, 3 p.m (210 only),

8.30 t0 10.30 p.m.

FRANCE.

, 2.600 metres. Daily, 7.40 a.m.,
12.15 p.m., Meteorological Report and
Forecast; 3.30 p.m., Financial Bulletm (Paris Bourse); 6.10
p.n., Concert and Meteoroluglcal Forecast; 1I1.15 p.m., Meteoro-
logxcal Report and Fm’ccast Sundays, 6.10 p.m., Concert and
Meteorological Repo:

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays,
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weckdays 12.40 p.m.,
Concert, 5.5 p.m., hnanmal Bulletin ; 5.15 to 6.15 p.mn.,
lnstrumental Musnc 8.45 p.m.. Miscellaneous News; 9 to 10
p-m., Concert. Thursda)s 9.45 p.m. to 10.30 p.m., Dance Music.

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres.,
Tuesday and Thursday, 8.30 p.m., Concert. Saturday,
2.30 t0 7.30 p.m., Concert.

LYONS, YN, 3,100 metres.
Gramophone records.

PARIS (Eific] Tower), FL,
Meteorological Forecast ;

Weckdays, 10.45 to 11.15 am.,

HOLLAND.

THE -HAGUE, PCGG, 1,050 metres.  Sunday, 3 to 5 p.m.
Concert. \louda\' and Ihursdav 8.40 to 9.40 p.m., Concert.

THE HAGUE (Heussen Laboratory) PCUU, 1.050 metres,
Tuesday, 7.45 to 10 p.m.. Coucert. Sunday, 9.40 to 10.40 a.m.,
Concert.

THE HAGUE (Velthuyzen), PCKK,
8.10 to 9.40 p.m., Miscellaneous.

IJMUIDEN, PCMM, 1,050 metres.
Congcert.

AMSTERDAM, PA S5,
p-m., Concert and News.

1,050 metres. Friday,
Saturday, 8.10 to 9.40 p.m.,

1,050 metres. Wednesday, 8.10 to 9.10

BELGIUM.

BRUSSELS, BAV, 1,100 metres.
Meteorological Bulletin. Daily, 4.50 p.m.,
Tuesday and Thursday, ¢ p.m., Concert.

GERMANY.

BERLIN (Koonigswusterhausen), LP, 2,800 metres.  Daily,
7 to 8 a.n., Financial and other news ; 12 to 1.30 p.m.. Financial
and other news ; 5 to 6.30 p.m., Financial and other news.

CZECHO-SLOVAKIA.

PRAGUE, PRG, 1,800 metres, 8 a.m.,
Meteorological Bulletin and News. 4,500 metres, 10 a.m.,
and 1o p.m., Concert.

Working days, 12 noon,
Meteorological Bulletin.
Sunday, 6 p.m., Concert.

1z noon and 4 p.m.,
3 p.mn.

SWITZERLAND.
GENEVA, HB1, 1,200 metres. Daily, 6 to 7 p.m., Concert
(“ Utilitas ). N
LAUSANNE, HB 2. Daily, 6 to 7 p.m., Concert (“ Utilitas ™).
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Interference 1n

Wireless Receiving Sets.”

By Prof. E. W.

HEN Dr. Eccles asked me to give a
lecture to your Society, it seemed to me
'\ » that we in Liverpool were well fitted
to discuss the subject of interference, because as
he has said, the interference produced in Liver-
pool by ships and the G.P.O. station at Seaforth
is serious, and it has been found very difficult
indeed to get rid of it. 1 am not going to confine
myself, however, entirely to discussing the circuits
which we have tried out in Liverpool in order to
get rid of interference. I propose to deal with the
subject rather more generally, and to discuss
in the first place the three different kinds of dis-
turbance which one is likely to suffer from in a
wireless receiving circuit.
Disturbances may be
groups :(—

classified 1into three

(1) Interference due to what are commonly
known as °‘atmospherics” or ‘‘strays’ and
other similar disturbances. Among these
‘“gimilar disturbances,”” some of the rost
troublesome we have met. with have been due
to tramcars, and to tramear points particularly.
When an electrically controlled tramecar point
is altered, it is moved by an electro-magnet
which gives a spark when the current through it
is broken and causes a very strong ‘‘atmos-
pheric.”” There are some places close to tram
routes which are very badly disturbed from this
cause, and the * wave shape ” of the disturbance
must be very much like the wave shapes that
have recently been described by Dr. Appleton
and Mr. Watt.+

(2) Interference due to signals from other
stations, and

(3) Interference due to locally induced currents.
Unfortunately, we are working in a laboratory
with a large amount of machinery and a great
many commutators and other sources of rapidly
fluctuating currents; these give a great deal
of trouble in receiving circuits, and the getting
rid of them is one of the greatest, if not the
greatest problem which has had to be dealt
with.

Dealing first of all with atmospherics and other
similar discharges, I had intended to describe in
some detail the results that Dr. Appleton and Mr.
Watt have recently published before the Royal
Society, but I understand that Mr. Watt is coming
here next month to talk about these results. There-
fore, I will cut short what I was going to say about
their work. At the same time, I should like to
mention some of the results, because I think they
are of very great interest. They are the first
results that have been obtained of the actual

* A paper read before the Radio Society of
Great Britain on Wednesday, May 23rd, 1923.
+ Proc. Royal Society A, vol. 103 (1923), p. 84.

MARCHANT.

wave shape—if one can call it that—of an atmos-
pheric discharge. The general opinion that one has
had of atmospherics, up to this paper, has been
that they gave rise to high frequency oscillating
currents, and I think most people thought thav
the atmospheric that one received on an antenna
consisted of such a high frequency oscillation.
Dr. Appleton and Mr. Watt have found that only
about half of the disturbances that are received
on an antenna are oscillatory, and that nearly
half the total numnber of atinospherics are aperiodic.
Fig. 1 shows some atmospherics that were observed
a good many years ago now in Liverpool.

o Pt s s~ ol ] N
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Fig. 1. Top : Signal from Brussels showing
atmospheric. Middle: Paris signal. Low
frequency spark.  Bottom : Atmospherics

supertmposed on Clifden signals.

The bottom curve is the most interesting.
That was a record taken on an Einthoven galvano-
meter of currents received from Clifden without
any particular precautions being taken to get rid of
atmospherics. It will be noticed that the signals
are almost completely masked by a continuous
succession of them. In the paper of Dr. Appleton
and Mr. Watt to which I have already referred,
the number of atmosplerics observed was 590
in 10 days, but I think one would have had many
times that number in an hour from the Clifden
record, because, with these long waves, atmos-
pherics are almost continuous.

Fig. 2 shows curves taken from the paper by
Dr. Appleton and Mr. Watt, representing the
wave shape of atmospherics, .., the curves giving
the relation between the voltage per metre on the
antenna, and time. I must say a word or two about
them because they are a little difficult to understand
without some explanation. In getting the curves,
a cathode ray oscillograph was used. A cathode
ray oscillograph consists essentially of a heated
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filament in an exhausted glass bulb which gives
rise to a discharge of electrons, and just in front
of the filument are two pairs of plates at right
angles to each other, as shown in Fig. 3.
The cathode beam comes from the heated fila-
ment and falls on the fluorescent screen. The
pair of plates mn is connected to an oscillating
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urves representiny the wave shape of
atmospherics.

circuit which gives an oscillating potential difference
between them. That causes the fluorescent spot
to be deflected horizontally with an ordinary
harmonic motion. The two plates mm are con-
nected to a resistance in the antenna circuit and
give a record of the voltage on the antenna. They
are connected either directly or through amplitiers,
and that gives a vertical motion. 1f the atmos-
pheric lasts longer than the time taken for the beam
to execute one half vibration horizontally there
will be apparently two values of the antenna
voltage at any given time. There are two main
types of atmospheric shown in Fig. 2, one of rounded
form and the other ‘‘cusp’ shape. In (c¢) Fig. 2
the spot has begun to go back before the atmospheric
discharge ends, and apparently there is a double
value. In (g) Fig. 2 there appear to be many
values at any given time; the whole time taken
by the atmospheric is roughly five times the time

/,FLUORESCENT

=

The production of the Cathode beam used in
the Cathode ray oscillograph.

FILAMENT
Fig. 3.

for one half oscillation horizontally or 1/100th
gsecond. These curves show that the discharges
that have to be dealt with in atmospherics are
very similar to those which are produced by a
spark from a tramecar point or anything of that
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kind, and the methods to be adopted, therefore,
for getting rid of them are very similar.

The comparatively long time that an atmospherie
lasts is evident from the curves in Fig. 2. One
cannot say that the wave has a definite period
because it is aperiodic in nearly half the cases.
The time for which a wave lasts is of the order of
1/500th of a second ; therefore, if one puts it in
terms of wavelength for a complete oscillation,
it means that the length of the waves produced
are of the order of 600,000 metres. Wlen there
are periodic disturbances as shown in (f) Fig. 2, the
rate of oscillation is very much more rapid, and the
wavelength is of the order of 10,000, 50,000 or
100,000 metres, which are comparable, of course,
with the wavelengths that are used for long distance
commercial transmission. These disturbances,
therefore, cause much more trouble on long dis-
tance long wave transmissions. Fortunately for
those who are listening in with broadcasting
receiving sets, the trouble from atmospheric
disturbances is nothing like so serious as it is when
one is working on long waves. Short waves are
so different in wavelength from these disturbances
that the disturbances do not cause a great deal
of interference in short wave sets. Dr. Eccles
can tell you a great deal more about this subject
than ¥ can, because he has records of strays taken
over a numnber of years. | should like to mention
one rather interesting fact which is stated in one
of his papers, and that is, that atmospherics appear
to decrease just before sunrise. In one case he
mentions they were rather strong during the night,
but, just before sunrise they completely disappeared
and after sunrise they increased again. I do not
know whether there is any explanation of this fact.
I have never seen it, but it is a very curious record.

There are one or two other interesting facts
about atmospherics whidh have been observed
recently which, perhaps, might be mentioned.
Stoye in Strashurg noted that when a particular
condition of the sky occurs, wiz., what he calls
“curls > appear (1 suppose he means those little wisps
of cloud one sometimes sees in the sky), preceding
a barometric depression, atmospherics are trouble-
some. Another observer has stated that atmos-
pherics are greatest when the vapour pressure
is a maximum. Atmospherics are a minimum
during times of dry fog, low temperature and high
atmospheric pressure. I should think the weather
here recently has been favourable as far as atmos-
pherics are concerned ; I mean the recent weather
seems to have corresponded fairly well with the
conditions for fewer atmospherics. I have not
specially observed atmospherics recently, but 1
should think they have not been so bad this year
as in some previous years at this season.

MeTHODS OF REDUCING INTERFERENCE DUE TO
ATMOSPHERICS.

Now I come to methods for getting rid of the
disturbance caused by atmospherics. A very
large number of methods have been tried and I
am only going to refer to some of those which
appear to have been most successful. A method
was suggested many years ago which consisted
in connecting the aerial through a special form of
crystal contact to earth, which was said to have
the effect of diverting the atmospheric from the
aerial and preventing it from going through the
receiving coil of the antenna.
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The principle which andeclay the setion of this

contael was that it offered a low resistance to the,

heavy dischurges produced by atmospherics and

a high resistance to weaker signals, so that when a

Iyl atmrapheric struck the aerial, the atmospheric

current was rdeflected through the crystal contact.
There wns  another

augpestion nusde and, I

helieve, tried by Marconi, !
although I do not think \

it has been used to any by
great extent, and that
was to tune the aerial N
not to the fundamental 25
wavelength, but so that =
it was set in harmonic =

1
osciiiation by the received ‘

wave.
If we put an earth

Fig. 4. Potential nodes

in aerial system.

leak at the potential
node N of the wave
received on an aerial
as shown in Fig. 4, the
result is nil as far as
the received wave is concerned ; the earth con-
nection will do mnothing because it is at a node
of potential, but when waves of other wavelength
are received, the earth connection acts as a
by-pass and the atmospheric or other wave goes
to ground. I have had no practical experience
with this arrangement.

Fig. 5 shows a diagram of a circuit which has
been tried ; which on paper looks well, for getting
rid of atmospherics. There are two primary coils
in series with the antenna, each having a secondary
circuit coupled to it. These two secondary circuits
are connected, as shown, with two wvalves, but
they might be connected to any other kind of

P P,
p—
—
| =&
Fig. 5. Circuit arranged to eliminate interference.
detector. One valve V,;, acts as receiver for the

signal that is produced in the one circuit, and the
connection to it is made between the points A,
and B,. The received current goes through the
valve and]through the transformer T, to B, and
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thencs to ), The other cireuit produces & ourrent
in the opposite direction through T, so that tha
signals received by the twa sirmmits halance ecach
other if the currents that uwre produced m the
receiving circuits ars the mame, I hath
circuits are tuned to the fragquency of the received
signal, there will not be any =ignal at all, but il
one of these circuits is detuned slightly, it will not
have so strong a current iniduce:d in it as that
in the circuit that is tuned for the signal it is desired
to receive, and therefore there will be a current
through the transformer, and a signal will be heard
in the telephone. If, however, an atmospheric
strikes the antenna, the effect that will be produced
in both these circuits will be very nearly the same.
The difference in tune will not make any difference
in the strength of the signai, and therefore the
atmospheric will not be heard at all. That looks
very well on paper, but the trouble with the

o w [
9

il % 20—

Fig. 6. Balanced valve circuit.
arrangement is that when a very powerful atmos-
f)heric strikes the antenna, the antenna starts in oscil-
ation at its natural frequency, and when there is an
oscillation of the natural frequency of the antenna,
the arrangement is useless ; and I do not thimk the
method has been used to any great extent. 1
have described the arrangement, however, because,
with a slight modification, it could, I believe, be
used successfully. If a resistance were put in the
antenna circuit, of such a value as to make the an-
tenna aperiodic,the apparatus should work quite well.
The trouble is that the amount of resistance that
would be required for an ordinary P.M.G. aerial
is large. The actual value comes out to about
800 ohms, and consequently the signal strength
will be very much reduced. With s$trong signals,
however, this arrangement should prove very
useful.

Another circuit which has been used a great
deal is the balanced valve or balanced crystal
circuit. This is shown in Fig. 6.

The two valves are run at different filament
temperatures, one is bright and the other is dull.
If a weak signal comes In, then valve V,, rectifies
the current and gives a signal on the telephone.
When a strong signal comes in, it passes equally
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well through both valves, 4.e., there is as much
positive as there is negative current through the
two valves and the disturbance is eliminated to a
certain extent and the effect produced by the
atmospheric in the telephone is limited. I think
the circuit, with balanced ecrystals, is probably
the most successful of the anti-atinospheric devices
in operation to-day;
it is used largely in
the tropics.

A wvery ingenious
arrangement has heen
devised by Mr.
Weagant of New
York. It is a device
which has been ap-
plied to long waves
with considerable suc-

cess. Weagant uses
two aerials. TFig. 7
illustrates the prin-
ciple.

There are  two
aerials or two frames. Fig. 7. Principle of the
These are arranged Weagant arrangement.
half a wavelength
apart. If one is working on a 35,000 metre
wave, they would be 2,500 metres apart. A
positive current is produced in one loop of

the aerial and a negative current in the other
loop. These currents go through C; and C,,
and the circuits are so arranged that they
produce opposite E.M.F’s in the coil C,, so that if
the waves produce positive current in one aerial
and a negative current in the other aerial there
will be a signal in the detector. If the waves
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produce two equal currents. These two equal
currents produce opposite effects in the receiving
circuit and balance each other out. Fig. 8 1s
taken from a paper read by Mr. Weagant and shows
the actual arrangement.

The two loop antennz are both tuned for the
wave it is desired to receive. They are connected
up to the two coils C, and C, inside which is a
rotating coil which is coupled to both. This
rotating coil ecan be moved so as to obtain equality
of E.M.F. from the two receiving circuits, the circuit
coupled to the rotating coil being also tuned to the
recetved wavelength. This arrangement cuts out
all disturbances that strike the two loops at the
same time. Mr. Weagant found that a large
number of atmospherics appeared to come from
a vertical direction and struck both antennz
simultaneously. These atmospherics he called
* grinders ”’ because of the noise they made in
the telephones. Grinders were got rid of altogether
by this arrangement, but it was not effective in
getting rid of a second type of disturbance which
he called “clicks.” * Grinders” were supposed
to be due to thunderstorms occurring in the upper
regions of the atmosphere and “ clicks ’ to thunder-
storms and lightning discharges near the surface
of the ground, and, of course, a thunderstorm near
the surface of the ground produces a wave which
would not necessarily strike the two coil aerials
at the same instant.

A very ingenious arrangement was devised
for an improved apparatus, using what Mr. Weagant
called a static tank. Fig. 9 illustrates the working
of the static tank.

The two aerials with their receiving circuits
C, and C, are coupled to the rotating centre coil

strike , the two coils simultaneously, they will circuit C,; in such a way that the signal produces
LOOP AERIAL LOOP AERIAL
...... ! .
|
:J‘ = = = r =J = 8 ;_J- = = ;J
Fig. 8. The Weagant veceiving system for eliminating interference.
TANK LOOP TANK LQOP
s £ R
Lo Coge b3 Lig
—
A, Ay
11/ ]
&~ - = J / o = A2 | - FJ |
/ /
HORIZONTAL - RECEWVING HORIZONTAL  RECEIVING
& DETECTOR PAERIAL
CIRCUT
Lis

Fig. 9.

1nother and improved arrangement devised by Weayant.
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no effect. The only effect produced in the rotating
coil eircuit is due to the statics striking the two
aerials. In addition, there 1s a small horizontal
antenna shown at A, and A, in Fig. 9, which is
coupled up through another circuit C,, and which
also influences the receiving circuit C;,. By ad-
justing the coupling hetween the  tank > circuit
and the receiving circuit, the atmospheric effect
which i8 produced by the loops can be made exactly
equal and opposite to the effect that is produced
by statics in the horizontal antenna. The signal
produces no effect on the “tank’ circuits. It
does produce an effect on the horizontal antenna,
and that effect is recorded as a signal. So far
as 1 know, this arrangement has not been used
on short waves, but in cases of serious disturbance
it is a method which might well be tried.

INTERFERENCE FROM OTHER TRANSMITTING STa-
TIONS.

Getting rid of signals from other stations is a
very rauch easier problem to solve than getting
rid of atmospherics, because the wavelength of
the interfering signal is known, and, as a rule,
the signals are due to continuous waves. The
most effective way of eliminating the influence
of other stations is, of course, by accurate tuning.
There are two methods of tuning which are im-

portant. One can get accurate tuning (selectivity)
by using a number of circuits. That was the old
way.

Take the case of a receiving circuit which is
accurately tuned (see Fig. 10). Suppose there is
an aerial A, and a secondary circuit B tuned to it.
Now assume that all these are tuned for waves
of 100 metres, and that there are also waves of
say 99 metres wavelength striking it. With a

A
100 METRE WAVE
(0o M1)

oMa

\
SOMETRE wavE ¥ oMY
Goo Mo}
Fig. 10. Distribution of current and

potential in recetving oscillatory circuits.

sharply tuned circuit one can make the current
in the antenna circuit about one-tenth (or even less)
as strong for the 99 metre wave as for the 100
metre wave, so that if one supposes that two
waves are reaching the aerial A simultaneously,
of 99 metres and 100 metres wavelength respectively,
the current in the antenna be will one-tenth as
strong for the 99 metre wave as for the 100 metre
wave. If the circuit B is also tuned for 100 metres
let us assume that, when it has a certain E.M.F.
applied, corresponding with a wavelength of
100 metres, there is, say, 1 milliampere flowing,
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but that the same E.M.F. of a frequency correspond-
ing to 99 metres will give 1/10th of a milliampere.
1f one compares the effect of two waves of the
same amplitude reaching A, one of 100 metres
wavelength and the other of 99 metres wavelength,
there will be a current of 10 milliamperes in the

8

b-e-a

Fig. 11. eacting valve for reducing the
effective resistance of the yrid circuit.

aerial A and an E.M.F. of say 10 millivolts in the
circuit B, due to the 100 metre wave, as compared
with a current of 1 milliampere in the aerial A,
and an E.MF. of 1 millivolt in the ecircuif B, due
to the 99 metre wave. Since the circuit B is tuned
for the 100 metre wave, there will be a current
round it of say 10 milliamperes due to the 100
metre wave, as compared with 1/10th of a milli-
ampere due to the 99 metre wave.

Theoretically, the more circuits there are, the
sharper the tuning, but one cannot go on increasing
the number indefinitely because every time there
is a transformation or coupling, there is loss of
energy, and it is not practicable to use more than
four or five circuits. This principle was made use
of many years ago in the Marconi Multiple Tuner.
The thing that has improved sharpness of tuning
most, during recent years, has been the use of
reaction. If reaction 1s used in the receiving
circuit, the effective resistance of the receiving
circuit may be reduced to zero. With an ordinary
detector valve, the plate circuit of the valve may
he made to react on the grid circuit in the ordinary
way (see Fig. 11), with the result that the effective
resistance of the grid circuit= 0. The ‘‘ steepness *
of the tuning curve for an oscillating circuit depends
upon the resistance in the circuit. If there is a
large resistance the resonance curve is flat and
relatively broad, whereas if there is a very small
resistance, the resonance curve becomes steeper,
and the tuning is very sharp. Therefore, if one
uses reaction one can get a much sharper tuning
than is possible without it, and the use of reaction
has done probably as much as multiple circuits
did, to improve the sharpness of tuning. Anyone
who has had experience of the use of reaction knows
how much the sharpness of tuning is improved
by its use. Of course, one must not use reaction
in the aerial ecircuit, but one can use it in the other
circuits. We have not found reaction completely
effective, however, as far as getting rid of disturb-
ance from ships is concerned, and we have been
making a good many experiments lately on the
tuned circuits which I think were described in the
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ficat numlwe of Madern Wireless, For convenisnce
ang sy call them the Hinton rejector circuits,
thougii T am not sure that Mr. Hinton was the
first person to use them.

I'he cireuit which we have found most satisfactory
froim the point of view of reducing disturbance is
shiown in Fig. 12, A shunt is connected across the
runenl 2econdary circuit (see Fig. 12) consisting of a
condenser and inductance with reaction coupled back
ontothe platecircuit of the detector valve, both the

Fig. 12, Receiver with absorption circuit coupled to
the reaction inductance for reducing interference.

secondary circuit and the shunt circuit being tuned
for the received wavelength. Now in such a
circuit, if one calls Lw the reactance of the coil,

then the impedance across the circuit for currents
2

of the frequency for which it is tuned is VL;'

R being the sum of the resistances of the condenser
and the coil. Therefore, one can make this cirouit
of practically infinite impedance for signal currents
that it is desired to receive, and one can make
the circuit of relatively low impedance for such
signals as it is desired to eliminate ; one can design
the coil within limits, to give very high selectivity.
We have found this circuit extremely good. The
signal comes in and produces a current in the
antenna, and is received on the tuned circuit
coupled to the antenna, but if anything comes in
that is not of the right frequency it goes through
the rejector cirenit. 1f it is of the right frequency,
it goes on to the grid of the valve and then through
the transformer and so on to the next rectifying
valve which is coupled to it through a transformer
in the ordinary way.

Another circuit which is very good is the tuned
anode cireuit with which I expect most people
are now familiar. \We have also experimented
with this circuit as shown in Fig. 13, the rejector
circuit being used also, put without reaction.

The “tuned anode” circuit seems to give
stronger signals than the tuned transformer circuit,
with the rejector circuit
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With these circuits we can get Birmingham and
Glasgow separately and clearly. We also get
London and Manchester without any mutual
interference. We also get Cardiff without any
appreciable interierence. I do not claim that
as anything very remarkable, but it is something
that we find is possible to do with these circuits.
The arrangement we have had most experience
with is the Hinton rejector circuit, and with that
we have almost got rid of ships, but not completely.
Seaforth station is a very difficult station to elimi-
nate because it uses a rapidly damped spark.
Such stations are more difficult to cut out than those
using continuous waves.

The last thing 1 want to speak about is disturbance
due to direct induction. That is, of course, very
troublesome and particularly with us, because we
are working in a laboratory where there are a
great many varying currents which cause induced
E.M.F.’s. The method we have tried to get rid
of these disturbances has been to put the receiving
circuits in metal cases. That is not completely
offective. Another method that can be used if there
is an alternating current disturbance, is a “re-
sonance "’ shunt on the antenna. That is a shunt
which is tuned for the frequency of the disturbance
that it is wished to get rid of. Another method
which I have not actually tried but which does
almost as well (so T was told by one of “my old

HT. = 00— aursuT (E

Fig. 13.

Another circuit with rejector.

students who has an alternating current lighting
supply) is simply to screen the valve. I do not
know whether this would be effective in all cases,
I rather doubt it, but in his case the unpleasant
hum that is produced by alternating current
induction almost entirely disappeared.

I have only touched on a few of the methods
that have been tried for getting rid of these dis-
turbances, and if I have said anything to interest you
or to promote a discussion of other devices which
other people have tried with equal or greater
success, [ shal feel that my lecture has not been
in vain.

[The. discussion which followed the reading of
the paper will appear in the next issue.]
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QUESTIONS AND ANSWERS

‘CJ.F.F.” (Swansea) submits « diagram of o  on application. (2) From ¢s. to 8s. The Leeds
four-valve receiving set which he proposes to build, Flint Glass Co., Ltd.,, Aire Bank Lamp Works,
and asks for criticism. Hunslet, Leeds. See advertisement pages of this

We have examined the diagram and particulars journal. (3) In Fig. 2 a circuit is given using
submitted. The circuit is correct. We suggest,

Lowever, that you increase the number of turns on

your anode coil to cover a length of approximately

4”7, The proposed coils should then enable you

to receive satisfactorily on wavelengths up to 000} oF
1,200 metres.

¢ J.M.”’ (Manchester) asks (1) For a diagram of
a set employing crystal rectification and a single
valve H. F. amplifier. (2) Which is the most selective
type of tuner to employ. (3) For the best crystal
or combination of crystals for use in the above set.
(4) If 4t is possible to radiate energy from an aertal
when using this set.

(1) A circuit is given in Fig. 1. (2) A loose-
coupled tuner is satisfactory. (3) A number of
types may be used, but for stability we recommend
a carborundum crystal with a small battery and
potentiometer, as indicated in the*diagram. (4)
It is possible, but if care is taken you need not
fear that oscillating energy will be generated in
the aerial circuit.

¢ NUTTY "’ (Sheffield) asks (1) For the names
of purchasers of burnt-out valves and the prices _L

given. (2) For the cost of replacing burnt-out
filaments in * Mullard > valves, and the names of
firms wndertaking this work. (3) For a three-valve
receiving circuit employing detector and two L.F.
valves, using transformer coupling and two variable
condensers, circuit to be of a type approved by P.M.G.
(4) Why a circuit comprising detector and two L.F.
valves will not tune down below 350 metres when a
No. 35 De Forest coil is used with an aerial 40" long,  valves as suggested with a two-coil tuner. This
single wire, and a 0-0005 condenser in series. circuit is non-radiating. (4) We think you have

(1) E. McDay & Co., 16, City Chambers, Broad made a mistake in your wiring. A No. 35 De
Street, Birmingham. Prices would be furnished Forest coil has a natural wavelength of 85 metres,

Fig. 1. ¢ J.M. "’ (Manchester). Diagram of a
recsiver with the valve operating as a high-frequency
amplifier and the crystal as rectifier.

000l uF

1S 1S

00003 uF 0.8.

>
"~
4

L
J» :+£ Ot

Pig. 2. ¢ Nutty *’ (Sheffield). Hers we have a three-valve receiver—the first valve operates as a
rectifier, and the others as note magnifiers.
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which may be increased to 471 metres with
0-001 mf. condenser in shunt with it.

‘**'S.M.W."’ (London, N.20) asks for particulars
of anstructional classes in  Wireless theory and
practice.

We would advise you to look through the ad-
vertisement pages of recent numbers of this Journal,
where you will find the desired information.

a

‘“W.H."' (Sutton) submits wirtng diagram of
two-valve recetver, and asks (1) Is wiring correct.
(2) Whether two 2-wolt accunulators would be used
for this set, and their length of service on one charye.
(3) The number of turns for « set of buasket coils lo
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one of these coils of 50 turns should be sufticient.
(4) When one pair of telephones is in use, the two
outside terminals are employed. For two pairs,
one tag of each pair of telephones is inserted
in the middle terminal. The other two are inserted
in the two outside terminals.

‘*S.AM."" (Doncaster) gives a dtagram and
description of his two-valve set, and after describing
symptoms arising during operation, asks for advice
on the continued falling off in signal strength.

The falling off in signal strength is probably
due to the pressure of the H.T. battery falling
after a little use.

EQ

f—

5

-

GRID CONDENSER

li_

00003 4F

o- LT,

FILAMENT RESISTANCE

(GRID LEAK

|

o
TELEPHONES

L.T. +]‘

AERIAL SECONDARY

—)
REACTION

Iig. 3. “W. H." (Sutton). Wiring diagram of « two-valve receiver. The first valve operates as a
rectifier and the second as « note magnifier.

receave lhe Huague concerts.
three telephone termanals.
(1) Your wiring diagraim is not correct. We
suggest that you rewire your set according to the
diagram given in Fig. 3. (2) The two 2-volt
accumulators coupled in series will give you a
4-volt unit, but as you do not statc the ampere
hour capaecity of each accumulator, we cannot
advise you what service you will obtain from them
on one charge. (3) On a 2 diameter former
wind a number of coils of 80 turns each with No. 28
D.S.C. wire. Use two of these in series with two
tappings taken from each coil, for the aerial tuning
inductance ; a 0-001 variable condenser should be
used in parallel with this coil. For the secondary,
three of these coils will be required in series, with
two tappings irom each coil, and a 0-0006 variable
condenser in parallel. For the reaction coil,

(4) The reason for the

U JUTLSLY (Glasgow) asks of 4t 4s practicuble
(0 use the city electric supply mamns (250 volts D.C.)
as « high tenston - supply for a six-valve receiver.

It is practicable to use the D.C. public supply
mains for the H.T. supply, and we suggest that
you adopt the arrangement given in Iig. 4. The
choke coils would each consist of a winding of

)

(%)
z
K S 4
2 uF 4 F
e L” 1RON CORE -
T CHOKE COILS T a

Fig. 4. ¢ JT.8. (Glasgow). Methud of tuking
H. 1. supply for valves from the direct current mains,
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5,000 turns of No. 34 8.8.C. copper wire on an iron
wire core §'’ in diameter. We would also refer you
to Fig. 90 in ““ The Amateurs’ Book of Wireless
Circuits ” (F. H. Haynes).

‘“ ARIO *’ (Keighley) asks (1) If it would be
pructicable to use « lead in taken from either end of
a 100 ft. single wire aerial. (2) If there is any
objection to using a 0-0005 mfd. variable condenser
across the anode tuning coil instead of the 0-0003 mfd.
condenser which we advise. (3) Whether a (hree-plate
condenser could be connected to give better tuning.

(1) It would be quite practicable to use a lead in
at either end of a single wire aerial, providing.
of course, that the end of the lead in which was not
in use, be kept properly insulated. (2) The ob-
jections to the use of the 0-0005 mid. condenser
are that when the moving vanes are in the zero
position, the condenser still has appreciable capacity,
which is a disadvantage when tuning in to a wave-
length closely approaching the nastural minimum
of the anode coil, also a large value condenser
reduces the sharpness of tone and the voltage
across the coil. (3) When a 0-00i infd. variable
condenser is used in the aerial circuit, it will be
found of great assistance in fine tuning to bridge
the terminals of the 0:001 mfd. condenser with
another variable condenser of the size you suggest.

‘CAK." (Charlton) asks with reference to. the
diagram given in reply to ‘* T.A.T.”" (Acton,W.),
e the tssue of April Tth, how should he arrunge

!
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Fig. 5. ‘“A. K.”” (Charlton). Method of con-

necting a switch so that the resistance-capacity, tuned
anode, or transformer method of coupling may
be used.

the switching in order to employ any of the following
wmethods of H.P. inlervalve coupling: resistance
capacity, tuned anode, or H.F. transformer.

A -diagram of the switching arrangement is
given in Fig. 5.
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““F.E.C.” (Herts) asks Jor advice on a method
of conmecting a reaction coil to his three-valve set,
in which the valve combinationis one H.F. amplifying
valve, detector and one L.F. amplifier.

To include a reaction coil in your set it will be

necessary to break the lead which connects
the prinary of the L.F. transformer with
the anode of the detector valve. In this lead

include a coil which couples magnetically to the
H.F. transformer. You are then employing re-
action in the most convenient way. 'The arrange-
ment is shown diagrammatically in Fig. 6.
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¢« F.E.C.”" (Herts). Method of con-

Fig. 6. t ‘
necting a reaction coil.

‘“H.V.”’ (Wisbech) asks whether he will be able
to receive PCGG using the valve and crystal recewver

_described on page 724, March 3rd issue.

The receiver is designed for short wavelengths
only. To receive longer wavelength signals, coils
may be added. Try three more coils connected
in the aerial circuit and four more joined in the
anode circuit.

N OTE -This section of the magazine t3 placed
- *at the disposal of all readers who wish
to receive advice and information on matters pertaining
to both the technical and non-technical sides of wireless
work. Readers should comply with the following
rules :—(1) Hach question should be numbered and
written on a separate sheet on one side of the paper,
and addressed ¢ Questions and Answers,” Editor,
The Wireless World and Radio Review, 12/13,
Henrietta Street, London, W.C.2. Queries should be
clear and conctse. (2) Before sending in their
questions readers are advised to search recent numbers
to see whether the same queries have mot been dealt
with before. (3) Each communication sent in to be
accompanied by the * Questions and Answers’
coupon to be found in the advertisement columns of
the issue current al the time of forwarding the questions.
(4) The name and address of the querist, which 1s for
reference and not for publication, to appear at the top
of every sheet or sheets, and wnless lypewritten, this
should be in block capitals.  Queries will be answered
under the initials and town of the correspondent, or,
if so desired, under a *‘ nom de plume.” (5) In view
of the fact that a larye proportion of the circuits und
apparatus described in these answers are covered by
patents, readers are advised, before making use of
them, to satisfy themselves that they would not be
infringing patents. (6) Where a reply through
the post is required every question sent in
must be accompanied by a postal order for the
amount of 1ls., or 3s. 6d. for a maximum of
four questions. (7) Four questions is the mazi-
mum which may be sent in at one time.
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