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POLITICS IN WIRELESS.
THE AMATEUR’S POSITION: A WORD OF WARNING.

HE purpose of this editorial is to

point out that in our opinion the

amateur should at this time take

a very careful survey of the
future, and see in what direction events are
leading him.

We doubt if any genuine amateur can look
back a few years without experiencing a
feeling of honest regret at some of the
changes which have taken place.

Formerly, the amateur devoted his whole
attention to the furtherance and development
of wireless, and when there arose the necessity
for joint action on the part of amateurs in
connection with any threatened encroach-
ment on their rights, all were ready as one
body to give the strength which unity alone
can give to the voicing of their wishes, with
never a thought of allowing private or
personal interests to intervene.

Rivalry in enterprise is essential to
progress, and healthy rivalry has contributed
largely to the developments made in the
science of wireless ; this is just as it should
be. Every amateur should compete with
other amateurs- on the technical side, but
is there not at the present time far too much
petty rivalry in what may be described as
the politics of wireless ?

Instead of each amateur or group of
amateurs having at heart, first of all, the
welfare of the amateurs as a whole, we find
on every side politics in wireless which lead
to petty jealousy between individuals and
between one amateur society and another.
Criticism is resorted to far more readily than
a helping hand, with the result that amateurs
are drifting further and further apart instead
of strengthening the bonds of unity.

If it is our honest desire to help to
strengthen the amateur’s position, then it is
clearly our duty to put our shoulders to the
wheel and help instead of standing passively
aside to criticise others, who, though we
necd not wholeheartedly endorse their every
action, are nevertheless honestly endeavour-
ing each one “ to do his bit.”

There is a lesson we may learn from the
late war. The outbreak of war found this
country divided into political parties, no one
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of which was alone strong enough for th
arduous task which had to be performed
What happened has now become history
Party politics were forgotten, and pett
differences of opinion were sunk in th
interest of forming a strong governmen
united in effort to meet the emergency
Nobody suggested that every step take
and every action of the Government coul
meet with universal approval; the on
thought which was uppermost was to “ get
on with the war,” and bring it to a victorious
conclusion.

The amateur’s war has not yet begun,
but that it may commence at any moment
and that it will be a fight for his very existence
should be apparent to anyone who 1s watching
closely events which concern the official
position of amateur experimenters. We are
not yet clear as to what may be the recom-
mendations resulting from the Broadcast
Enquiry, nor should it be overlooked how
vitally the pending revisions to the Wireless
Telegraphy Act of 1go4 may affect our
activities.

\When an effort is made to emphasise a
point, particularly in editorials, there is often
a tendency to indulge in exaggerationinorder
that the viewsmay be more forcibly expressed.
In this instance, however, we feel convinced
that no element of exaggeration as to the
seriousness of the situation has been intro-
duced. To describe the situation as
“gerious '’ is in fact a mild expression.

If we are to be in a position to assert
ourselves and to maintain our freedom
it can only be done by presenting a united
front, so that our demands shall be made
with one voice, expressing the wishes of every
amateur throughout the country. Such
unity in no way interferes with the freedom
of the individual nor of separate groups of
individuals. It is essential that each society
should be independent as regards its own
domestic affairs, but where united effort is
called for, every individual and every party
must give its support to strengthen the
position of theYamateur commumty as a
whole.

»

'

H.S P.
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COMBINED HIGH

- AND LOW FREQUENCY AMPLIFIER

FOR ADDING TO A

CRYSTAL RECEIVER.

This instrument has been specially designed to meet the requirements of the
listener-in who has become accustomed to the operation of the crystal receiver

and is desirous of experimenting with valve apparatus.

The design given is

so arranged that it does not become necessary to scrap the crystal set, which
is made use of in its entirety.

By F. H.

HEN the need is felt for an
amplifier to be added to a
crystal receiver one is some-
times in doubt as to whether
to adopt high or low frequency

Havyx~Es.

already audible, that a combination of both
high and low frequency amplification 1is
necessary to give good reception under
varying circumstances.

The crystal detector is well known to

wmplification.  In considering the merits give better results than a detector valve,
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The principle of the circuit employed can be followed from this diagram.
If 4t is not desired to go to the trouble of incorporating

the crystal receiver s used as the tuned anode coil.
the components wnto a complete instrument they may

of each system it is obvious that while
high frequency amplification will extend
the range of reception and low frequency
will only render somewhat stronger, signals

The aertal tuning inducte - >

be set out as shown and secured to a base board.

whilst the tendency of the high frequency
amplifier to be introduced, to self-oscillate,
compensates for the absence of any direct
reaction coupling. Thus, the arrangement
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under description is equal to any three-valve
receiver, whilst no alteration is necessary
to the tuning circuit of the crystal set.
The principle of the instrument embodies
the introduction of a tuned aerial circuit
comprising fixed condenser and variometer.
A valve 1s arranged as a high frequency
amplifier connected on the tuned anode
principle, and makes use of the variometer,
or tapped or sliding contact inductance,
of the crystal set. The crystal still functions
as the rectifier followed by a note magnifier
connected up through a low frequency
transformer. No attempt is made to feed
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transformer. The latter must be of t
highest grade procurable, and it shoul
be ascertained when purchasing that i
windings consist of no less than 30,000 turn
A high step-up ratio is not required, particu
larly when the primary is connected in serie
with the crystal detector, -as in the presen
case, and transformers can be procured hav
ing a turns ratio of about two to one. Th
method adopted for attaching the com
ponents to the panel is not dealt with a
their dimensions, and thus the location o
holes, varies according to the types procured.
It is quite easy for anyone possessing
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Scale drawing of the face of the panel.

back for the purpose of producing dual
amplification as it is well known that there
is no arrangement capable of easy manipula-
tion in which improvement is obtained in
signal strength on wavelengths below
400 metres.

An ebonite panel 5/16 ins. in thickness
is employed to carry the component appara-
tus and measures 11} ins. by 7% ins. A
variometer for aerial tuning is arranged in
the centre lower half of the panel, and on
either side are the variable filament resis-
tances. Between the valve holders, which
are above the resistances, is an intervalve

hand brace, an assortment of twist drills,
and a few taps to effectively mount the com-
ponents on the panel. In addition to the parts
already mentioned two condensers will be
required, one having a value of between
0-0I and I microfarad and another of 0-0003
microfarads and also twelve terminals. In
selecting the latter it is advisable to have
those of medium size. Small terminals
not only look unsightly' an a large panel,
but are not convenient for making con-
nections.

Wiring up may be carried out either
with No. 20 S.W.G. copper wire (tinned if
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referred) and insulating tubing, or with
l0. 16 or 18 S.W.G. bare wire. The diagram
f the under side of the panel only indicates
he points between which leads are to be
un, and the approximate route they should
-ake, depending of course on the space
sccupied by the components. If bare No. 16
wire 1s used, as is an excellent arrangement,
sareful consideration must be given to the
right-angle bends necessary to give good
spacing to the wires as they cross over
one another. It is better to solder to the

terminals (not, of course, the transformer
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edges of the inside can be arranged to support
the panel just a little raised above: the top
of the box.

Before connecting up it is necessary to
verify the circuit to which the crystal
receiver is wired. In a few cases a small
fixed condenser will be found connected
between the aerial terminal and the induc-
tance, in which case it must be short-circuited.
The crystal and telephone terminals of the
crystal set should be connected as shown in
the diagram, and if the telephone terminals
are not bridged with a small fixed condenser,

Under side view of panel showing the wiring.

terminals) than to hold the wires under the
nuts. Remember that a good hot clean iron
is the secret of successful soldering. Do not
keep the iron too long in contact with the
parts to be soldered or they will get over-
heated and burn the panel. If the solder
will not run, the iron is either dirty or not
hot enough. As each lead is put in, run a
pencil line on that lead in the diagram.
Suitable box work can be constructed to
house the apparatus on the under side of
the panel. A fillet along the front and back

one having a value of 0-oo1 microfarad must
be connected across the “T” terminals
(crystal set) of the amplifier.

The operation of the amplifier in com-
bination with the crystal receiver is quite
simple in view of the fact that there are
only two tuning adjustments to be made.
These must be varied more or less simul-
taneously, and a few hours spent in
adjusting the outfit will readily reveal the
necessary settings for producing really good
reception.

Readers are reminded that should- difficulty be experienced in the
setting up of this useful instrument, that the
Answers ' department of this journal is at their service.

‘“ Questions and
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WIRELESS TELEPHONY.

A Choke Control Transmitter for Experimenters.
By W. Jawmss.

{Concluded from page 546, July, 28th, 1923,

7.—MEISSNER CIRCUIT.

HE oscillator circuit of Fig. 1 is
extensively used, but many advan-
tages are to be gained through the
use of the Meissner circuit of

tap. The amount of power transferred fro
the anode circuit is controlled by the couplin
between coils L. and L,. As before, it is nc
always necessary to include the tunin
condenser C, in the grid circuit, but it i
certainly a convenience for experiment:

Fig. 2. Here the aerial circuit contains
v » 0000
L1 L 1
L
o e

L‘) T
HT

. vzl'/£ i
: 'ué‘ K e}

OSCILLATOR

Fig. 1.
L = 30 to 36 turns, 6" diameter.

Circuit of choke control transmiller.
C, = about 00003 uF, C, = 0002

amimeler (hot wire) reuding to 0'6 ampere.

Referring to the oscillator C
L, = 20 to 30 turns of No. 22 D.C.C., 5" diameter, with 3 or 4 taps
pF. R = 10,000 ‘o
L, = about 350 turns of No. 30 8.8.C., 3" diameter.

'

:

i ' 3

1

1 [

1

: MODULATOR =
LG

00002 to 0-001 uF
15,000 clms. C = 0-0005

to 0.002 uF
M.O. T.30 or Mullard 0/30B.

A = aeria

Vv, =

Referring to the mcdulater, P = 250 turns of No. 22 D.C.C.,
S = 22,000 turns of No. 40 §.8.C., core §’* in diameter of iron wires and 3" lony . R,

abcut 0°2 megohm,

R, = varialie resiclance up to 20 olims; Ly = see text.

the tapped inductance 1L, and prefer-
ably a shortening condenser (joined in
series with L as in Fig. 1). The grid

(excitation) circuit consists of coil L,, tuning
condenser C,, grid
condenser and leak

work until the proper value of inductance for
coil L, is found. The anode circuit requires
careful adjustment, and it may be found
possible to dispense with the tuning con-

denser should be

C, and R;, and« is
coupled to the aerial

carefully insulated to
withstand a pressure

denser C,. This con-
1
C ¥ 3 f
i
o Wi i

with the aerial cir-

it comprises. col IFT5) | ten that sopied to
& topoine oo R i e o) v
denser C, and the . i dition, its  losses
e NN ot | R

cuit.

The advantages of
this arrangement are
the great flexibility
and the ease with which adjustments are
made.

The wavelength of the aerial circuit is, of
course, settled by the position of the aerial

Fig. 2, Coupled or Meissner circuit. Valves asin Fig. 1,
also Ly = 2b to 30 turns of No. 22 D.C.C. on former
5" dwameter, C, = variable condenser 0°0002 uF.

sign.

The coil L may be
the same as coil L of
Fig. 1; also coil L,
and condenser C,.
Coil L, may consist of 25 to 30 turns of
No. 2z D.C.C., wound upon a tube 5 ins. in
diameter, or any equivalent inductance with
a few taps. The turns should be spaced a
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ttle. Condenser C, may have a maximum
alue of 0-000z uF, but if the experimenter
as no variable condenser of this size which
ill safely deal with the voltage, it is
ecommended that he does not employ one
t all.

The anode and grid circuits ought not to
se coupled together, but each should couple
~ith the aerial circuit. It may be found that
short wavelength oscillations are produced
-hrough the anode and grid circuits because
of capacity and magnetic coupling. These
sscillations are often confined to these
circuits, not passing to the aerial circuit at

Fig. 3.

Basket coil with taps.
upon ebonite or other insulating material.
wooden former with wooden pegs s used.
small power transmitters.

all. They may be prevented by proper
proportionment and a little careful adjust-
ment.

8. —ARRANGEMENT OF THE CoILs.

A number of suitable coils are given.
For small power sets the coils may very well
be basket coils (Fig. 3) wound with heavy
gauge or stranded wires, a few tappings
being taken and clips used for connections.
For larger powers the aerial coil may be
wound with copper ribbon, the coil preferably
being held together with a few strips of
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ebonite, and connections being made with
clips (Fig. 4).

It will be noticed the portion of the aerial
coil (Fig. 1) between the aerial tap and earth
carries a much higher current than the
remaining portion, which is included in the
anode tap circuit. Therefore the aerial coil
could be made in two portions, one of heavy
gauge copper and the other of thinner copper
since the anode circuit only carries a small
current. This is arranged for in the par-
ticulars given above. The grid coil 1s
usually wound upon a former which may
rotate or slide inside the aerial coil (Figs.
5 and 6). The anode coil (Fig. 2)
may also be constructed in this
fashion, although some may prefer
the arrangement in which the aerial
coil is the central one, with the
grid and anode coils on either side.

9.—THE MODULATOR ACTION.

Before describing the construction
of the modulator, it may be helpful
to discuss the operation of modula-
tion.

The oscillator is capable of gener-
ating continuous waves, and what
we wish is to so modulate them
that the energy which is collected at
the receiver will, after rectification,
produce sounds in the telephones
precisely the same as those spoken
before the microphone (allowing no
distortion in the receiver, of course).

The continuous waves may be
modulated in several ways, but the
particular method we are interested
in varies the voliage applied to the
oscillator, and therefore the power
output. To be successful the oscil-
lator must be so adjusted that the
power output really is varied exactly
according to the anode voltage, and further,
the oscillator must be arranged so that it
will respond equally well when the anode
volts rise above the normal value as well as
when the voltage falls below normal.

It will be noticed that the anode current
for both valves (Fig. 1) flows through the
choke coil L, and the valves are in parallel.
When the microphone is disturbed by speech
its resistance varies in accordance with the
diaphragm vibrations, and the current in the
primary circuit which includes the primary
of the transformer is varied. Voltages are
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induced by transformer action in the
secondary circuit; therefore the input

circuit of the valve has applied to it voltages
corresponding to the microphone variations.
Normally the wvalve is passing between
filament and anode a steady current, but
now this current varies according to the grid
potentials. If there were no impedance
between the anode voltage supply and the
modulator anode, the supply current would
simply vary and supply the demands of the
modulator valve. Nothing would happen
to the oscillator, 7.e., there would be no
modulation of the continuous waves. It is
the purpose of choke 1., to maintain the
supply current appreciably constant to
changes in current of telephone frequency.
When this is the case, if the grid potential of
the modulator for an instant is less than
normal, so that the anode current is reduced,
the oscillator is forced to take more current,
since the choke coil prevents any change in
the supply current. Now the only way to
force more current through the oscillator is
by an increase in the voltage. Therefore the
voltage applied to the oscillator varies
according to the speech. The normal oscil-
lator and modulator currents are generally
about the same, so that if the modulator
current falls to zero, the oscillator current
rises to twice its normal value. At the same
time the voltage must also be doubled, so
that at the instant considered the power
output is four times the normal power,
i.e., the power when not modulating. When
the modulator has a voltage applied to its
gnid circuit so that the anode current rises,
the oscillator voltage and current falls.
The power generated by the oscillator,
therefore, varies according to the speech
signal, and the oscillator must be so adjusted
that it is capable of delivering power propor-
tional to the voltage when the volts vary
from normal to a very low value (theoretically
to just a few volts), and also when the voltage
rises to about twice normal.

The operation may perhaps be made a
little more clear by the following explana-
tion.

Suppose (as it actually does) the current
through the choke varies by, say, 10 per cent.
If the inductance of the choke is 10 henries,
the frequency of the variation is 1,000 cycles,
and the average value of the supply current
is 100 mA.
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Then the voltage drop across the col
which is given by-—
27fL1 v0lis=2X 314X I000X 10X 0'IX0'I

=628 volts.

If the supply pressure is 1,000 volts, th
voltage across the anodes and negative H.T
will vary from (1,000—-628) to (1,000-+628)
or from 372 to 1,628 volts.

~

T

b |

Fig. 4. Suitable for a larger power transmitter as

described. The helix consists of 10 turns spaced

1" apart, outside diameter about 9. Connection for

aertal and anode tap s made with clips. The grid

coupling coil is the small cylindrical coil, 5" in

diameter wound with 20 to 30 turns of No. 22 D.C.C.
sustably mounted.

10.—THE MoDuLATOR CONSTRUCTION.
Referring now to the modulator, the
fluctuation in grid voltage must have
sufficient magnitude to vary the anode
current from nearly zero to nearly twice
normal. This requires a considerable voltage
change, which is only obtainable through the
use of a transformer. I or values larger than
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bout 50 watts it is generally necessary to
1se a speech amplifier, but in the smaller
power sets sufficient power is generated in
the microphone circuit to properly operate
the modulator valve. The microphone may
be of any standard manufacture, spctial
microphones not being generally available
to the experimenter. The primary winding
of the transformer should be designed to
work with the microphone, and the secondary
to supply the highest possible voltage. For
general purposes the primary winding may
consist of 250 turns of No. 22 D.S.C, and the
secondary 22,000 turns of No. g0 S5.C.

THE WIRELESS WORLD AND RADIO REVIEW
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the amount of power in the microphone cir-
cuit, and therefore the degree of modulation.

The inductance of the secondary winding
being very high, and because grid current
may {low, it is usual to shunt the secondary
with a resistance R;, which may be about
o-2 megohms. This helps to prevent dis-
tortion by providing a constant load for the
transformer. Obviously, if the load varied
a good deal during speech, through varying
grid currents flowing, the secondary voltage
would vary according to the magnitude of the
grid current, and the voltage would vary on
this account. The battery X is provided

||z
T
4
A=l
il7
{;@
/

/z'/
iz

8Ys”

Fig. 5.

copper wire wound upon a former I in. in
diameter and 3 in. long. The core may be
built up of stampings or of No. 24 iron wire,
and will have a diameter of about 3in,
allowing for the thickness of the. former.
The iron circuit must not be closed, ¢.¢., there
must be a small air gap. A transformer
which was largely used in the R.A.F. Mk. III
transmitter has a core of iron wires §in. in
diameter and 4ins. long, with a primary
winding of 360 turns of No. 22 D.S.C,, and
a secondary winding of 20,000 turns of No. 40
SIS

Resistance R,, which may be variable
up to about 20 ohms, is included to control

Here the aerial coil ts wound with bare No. 14 wire with the turns spaced.
are taken to sockets, and connections for the aerial and anode tap are made with plugs.
grid coil rotates inside the large codl.

ESSN

Tappings
The
The dimensions are given.

to give the grid of V, a suitable negative
potential. It should be varied for best
operation.

To make sure the load current to telephone
frequency variations is almost constant, the
reactance of the choke L, at the mean speech
frequency should be made two or three
times the impedance of the oscillator. The
normal impedance of the valves suggested

in section 4 is about 12,500 ohms. Now
reactance .
reactance=2nfL or L = o an henvries.
Xy
Then a suitable inductance is about

3 X 12,500

or 8 henries.
2 X 314 X 8oo
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On account of the steady anode current
which flows through the choke, the iron
core should have an air gap, and it is usual
to design it so that the number of turns is
relatively high with a corresponding low flux
density. A suitable choke may be constructed
as shown in “ Wireless Theory,” page 520,
July z1st issue, Fig. 76, provided an air gap
about o-1in. wide is provided in the core.
For small transmitters, when “R” or
similar valves are used, the choke may
consist of 20,000 turns of No. 40 S.S.C.
wound upon a core § in. in diameter and 4 in.
long.

11.—OPERATION.

It will be noticed the speech currents pass
through the coil L,. This coil, however, is
designed so that its reactance is large to
radio frequencies, but low to telephone
frequencies, and besides the reason given
for its wuse in Section 35 1t keeps the

Bl

Plan of the coils shown in Fig. 5.

Fig. 6.

high frequency energy out of the modulator.
The condenser C (Figs. 1 and 2) takes a
charging current which is supplied by the
modulator, but if its capacity is kept reason-
ably low (0:0005 to 0-002 wuI) it will not be
a cause of speech distortion.

For successful telephony transmission, the
voltage of the H.T. supply is generally
somewhat less than the voltage which, with
the same valves, would be used {or ordinary
morse transmission, so that although, if the
valves suggested are used, the rated normal
anode voltage is 1,000 to 1,250 volts, it is
advisable to employ about 8oo volts. The
normal anode current of the oscillator should
then be adjusted by changing the value of
the grid potential, so that it is about one-half
the normal value when the set is used purely
as an oscillation generator for morse trans-
mission. That is, the oscillator is adjusted

THE WIRELESS WORLD
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for maximum aerial power, and then th
aerial current is reduced to about half thi
value by adjusting the grid potential,
i.e., increasing the value of the grid leak an
adjusting the grid coupling. The grid bia
of the modulator is also adjusted so that the
modulator current is about the same as the
oscillator current.

It is helpful to provide a small power
lamp in series with the anode of the
modulator.

will be made brighter by the fluctuating
current caused by speaking into the micro-
phone. Some experimenters couple a tele-
phone receiver to the modulator in order to
hear their own speech, but the power output
of the microphone being quite small, it is

not recommended to include a winding on »

the microphone transformer for this purpose.
It is better to make use of a wavemeter or
a crystal receiver suitably coupled. The

best results are naturally obtained through |

working with a distant station possessing a
good receiver. It is as well to remember
that what is heard at the receiver is the
change in amplitude of the transmitted wave.

When proper adjustments are made it
will be found the aerial ammeter only varies
slightly while speaking, although the aerial
current is greater than when not speaking.

It should be emphasised that good modula-
tion will only be secured when the oscillator
is adjusted so that the power outpui varies
exactly tn accordance with the varying voltages
generaled across the oscillator, and further,
the voltages may fall to a low value and
rise to a high one compared with the
normal value of applied H.T.

It is of course quite possible to connect
valves in parallel, and those who prefer to
use small power valves may wish to use, say,
two as oscillators and two as modulators.
The modulator valves are simply connected
in parallel, and no circuit alteration 1is
required, but in the case of the oscillator,
where a second valve is used, the value of
the grid leak will need to be changed. Since
the negative potential given to the oscillator
valve grid depends upon the grid current
and the resistance, joining two valves in
parallel will double the grid current, therefore
the grid leak resistance should be halved.

Aerials and earths have been fully dealt
with from time to time, and we would simply
point out that the range may very often be
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greatly increased by half-an-hour’s attention
to this portion of the transmitter.

The power supply often presents diffi-
culties, and will be dealt with in a later issue,
but there is one point which should be noticed,
which is this. When wusing the choke
control method of modulation do not connect
large condensers across the H.T. supply, or
the action of the choke may be entirely
upset.
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12.—LAvour.

A layout is not given because experimenters
usually prefer to make their own arrange-
ments. A good plan is to mount every
component upon a large board, bearing in
mind that the oscillator circuits require most
attention. Particular care is necessary with
the oscillator circuits in order to prevent
losses or circuit changes through the use of
long flexible leads.

Lincoln Experimental Station.

The accompanying photograph of 5ZV
may be described as representing a typical
experimental station and is the work of

the components permit of tests being carried
out and general experimental work under-
taken.

The apparatus is arranged to occupv

Ezxperimental Transmitter 5 ZV,

Mr. W. Herring of Lincoln. It is obvious
that very little attempt has been made to
produce an outfit of beautiful instrument
finish, yet the general design and layout of

a minimum of space, and being housed in a
cabinet it can rapidly be put away without
disconnecting or rearranging the com-
ponents.
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS

EXPERIMENTS

FOR THE RADIO AMATEUR

By Maurice CHILD.

Vice-Chairinan of the Radio Society of Great Britain.

EXPERIMENT NoO. 13.

To show the effects in the plate circuit
of a valve when the latter is rectifying
by the grid condenser method.

The apparatus required is as follows :—
“R > valve and socket.
Filament resistance.
Milliamperemeter scale reading 0 to 5 m.a.
6-volt accumulator battery.
Telephone transformer.
Fixed condenser, 0.001 mfd.
Leal resistance, 2 megohms,
Two single-pole switches.
Four dry cells.

The apparatus should be connected up
as in Fig. 22. The low resistance winding
of the telephone transformer is connected
through a single-pole switch to the four

i

TELEPHONE
TRANSFORMER

-
=
| 0001 #F
L/Y"._‘
pile
2 M0
Fig. 22

dry celis in series. The high resjstance
winding of the telephone transiormer is
connected to the grid of the valve and one
_side of the 0-001 mfd. condenser, the remain-
ing side of the latter is joined to the negative
filament terminal of the valve. The miliiam-
peremeter 1s placed in series between the
H.T. battery and the plate of the wvalve.
The leak resistance is connected through
a single pole switch across a fixed condenser.
On the valve lighting and the switch “ X~
being opened, a certain plate current will be
registered, the amount depending on the H.T.
volts and the filament temperature. For an
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“ R ” valve with 60 volts the current may be
to the order of 1 to 1} miliiamperes. On
closing the switch “ Y " an induced E.M.V.
in the transformer winding connected to the
valve will cause the fixed condenser to
become charged. This will result in the
milliamperemeter needle moving either to
a higher reading or to a lower reading.
It should be noted that if the reading
tends to be higher, it will only be in the form
of a momentary movement. If now the
switch “ Y is opened, another impulse
will be given to the fixed condenser, and the
effect on the milliamperemeter will be
oppusite to that which was obtained when
the switch “Y > was closed. In this case,
if the needle indicates less current, the
deflection from normal will be considerably
greater than in the first test and will probably
be of a fairly permanent character, providing
the insulation of the valve socket is very
high and that of the fixed condenser also.
It is important that the switch “X,”
together with the leak resistance, is highly
insulated, not only in their own parts, but
also from the bench or table on which the
experiment is being made. The lever of the
switch must be well insulated with good
ebonite, in order that when it is handled
no leakage occurs through the hand of the
experimenter,

To hasten the return of the milliampere-
meter needle to normal, the switch “ X ' can
be closed. If we assume that every time the
switch “ Y ” is opened the effect is to shut
off the plate circuit current, the switches
“Y *” and “ X ” can be operated alternately
and the effect repeated many times. If
preferred, the closing of the “ Y * switch may
be caused to produce a diminution of plate
circuit current by either reversing the battery
connections of the transformer, or reversing
the secondary connections of the valve and
tixed condenser.
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The chief point to note in this experiment
s that there is a very considerable change 1n
he plate current when it tends to decrease
ompared with the momentary increase
vhich takes place when switch “Y " is
Jperated.
With a little patience, it will be noted that
——the faster switch “Y 7 1is operated (i.e.,
opens and closes the battery circuit of the
transformer), the more rapidly must switch
“ X " be operated in order that the milliam-
pere needle shall return to its normal reading
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before the following operation of “Y.”
In actual practice the switch “ X 7 is elimi-
nated and the leak resistance is permanently
connected to the fixed condenser in order
that the normal plate current may be
restored sufficiently rapidly, as the frequency
of the currents uffecting the grid is far more
rapid than the hand operation of “Y "
could ever be.

If four dry cells are found to be rather too
much to give useful readings, of course the
number may be reduced.

EXPERIMENT No. 14.

To cause a 3-electrode valve to act as
a detector of high-frequency oscil-
lations :—
Apparatus required :—
3-contact tuner.
Fixed condenser, 0.0003 mfds., with one leak
resistance of 2 megohms.
“R valve.
Filament resistance, 8 to 10 ohms.
6-volt accumulator battery.
Variable H.T. battery.
Telephone transformer.
Buzzer wavemeter.

The apparatus must be joined up as in
Fig. 23. The filament temperature, together
with the value of the H.T. battery volts,

1/ —{lj
| ]
l g
TELEPHONE
TRANSFORMER
—
= UL o
Fig. 23.
must be adjusted until the maximum
strength in the telephones is obtained,

when the tuner is adjusted to any given
wavelength to which the wavemeter is set.
The wavemeter should be placed at sufficient
distance fiom the tuner in order that its
signals shall be only just audible when the
maximum sensitiveness of adjustment of
the valve is obtained. When once the
position of the filament resistance and the
voltage of the H.T. battery has been deter-
mined by the above method, the only
adjustments that the experimeunter need
vary are those on the tuner itself. The action

of this circuit is precisely similar to that
which was noted in the case of Experiment
12, the only difference being that the varia-
tion in plate current from normal is detected
by means of the induced impulse in the
sccondary of the telephone transformer
which is connected to the telephones;
hence the sound in the telephones gives a
comparative measure of the plate circuit
current variation.

The alteration of the plate circuit current
from normal is caused by high frequency
potentials charging up the grid condenser by
virtue of the oscillatory currents in the acrial
circuit and tuner. See Experiment 13.

The method of operating the tuner is
exactly the same as has been already given
in Experiment 9.

Nore.—In making the adjustments on the
three-contact tuner, it is practically essential
that the hand does not come in contact
with any of its metal parts as, if so, there
will be either a complete cessation or a
very great reduction in the strength of re-
ceived signals. The tuner circuits may be
improved with variable condensers as already
indicated in Fig. 15.

THE SCHOOLS RADIO SOCIETY.

We have pleasure in announcing that
the Presidency of the Schools Radio Society,
concerning which a note appeared in
our last issue, has Dbeen accepted by
Dr. W. H. Eccles, F.R.S.

As President of the Radio Society of
Great Britain, Dr. Eccles is well known to
most of our readers, and the Schools Radio
Society is to be congratulated on the honour
it hasreceived fromso illustrious a personality
in the sphere of radio science.
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY-—XVIIL

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.

The last sections deal with series and parallel circuits, damping, choke

coils, and transformers.

By W. JamMes.

37.—Transformer Design.

T is not intended to discuss fully the
design of transformers. The object
is to give a safe, practical method
which will enable the experimenter
to design his own transformer. In general
the experimenter who wishes to build a
small transformer has to choose the size
of the iron core not from the results of cal-
culation so much as from the size of
stampings which he is able to purchase.

Tt might be mentioned here that when the
transformer is to be operated at a definite
load it is best to arrange the design so that
the copper losses are equal to the core losses
at the load at which the transformer will
generally work. At higher and smaller loads
the efficiency will be less. If the transformer
will be required to work partly loaded for
the longest time, it will be better to make the
copper losses greater than the core losses.

Suppose we wish to build a transformer
of the core type to step up the voltage
from 110 VvoOlts, 50 cycles, to 1,000 volts ;
secondary load 250 watts, core to be of
alloyed steel such as stalloy.

We will start by assuming the power
factor at full load is 0-9 and the efficiency
9o per cent. We can now find the fuil load
primary current. On account of go per cent.
efhciency the primary watts at full load

250
are equal to 0—.5- = 277 watts, and because
of the power factor the apparent watts

will be (2)—797 = 308. The line current is then,

08
say i—m — 2-8 amperes.  The secondary
250
1000
The fundamental equation given above* is

E = 444B AN f x 10-8 volts.

full load current is 0'2 amperes.

* Wireless Theory, page 522, July 2lst issue.

THE WIRELESS WORLD AND RADIO REVIEW

Avcust 1, 1923

Now, E = 110 volts and / = 50. We do
not know B, 4 or N (the maximum fux
density, the cross section, or the number
of turns).

(1) The Iron Circuit.

When the frequency is only 350 cycles,
and best quality transformer stampings
are to be used, the maximum fux density
may safely be 50,000 to 60,000 lines per
sq. in., With poor quality iron it is not
safe to use a higher value than 30,000 lines
per sq. in. If we take the safe value as 50,000
lines per sq. in., we can write in this value
of B in the equation.

Another point which has to be decided
i1s the best ratio of core width to depth.
If the core is square, less copper is required.
When a rectangular core is used, more copper
is required, but the other important factor,
the cooling surtface, is larger. It is considered
good practice to make the core depth about
1-5 times the core width.

(2) The Number of Primary and Secondary
Turns.

The next factor to be cleared up is the
number of turns per volt. We will assume,
from our experience, that there will be
between two or three turns per volt. Suppose
we assume as an average figure there.are
to be 2-5 turns per volt. We find the number
of primary turns at once is equal to 110 X 2-5

275 turns. The number of secondary
turns (assuming, of course, losses are
V, E
Vo X =
(N» being the total number of primary

negligible) is then given byv

L .
turns and = Since

E
N 275 turns

. 1000
e the total number of secondary

the voltage
the

ratio).

and voltage ratio

turns required is 275 X 9'I = 2,500.
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3)  The Area of the Core.

We have now found all the values required
:xcept the core area, which is easily obtained
>y putting the values in the equation and
vorking out.

Thus £ = 444 BA N f X 10-8

14 E x 10-*%
. 4 4i X Bx N x/
Now I = 110, B 50,000, N = 275, / = 50.

8
Then 4 = _IIO -
444 X 50,000 X 275 X 30

= 36 sq. 1ns.
This value represents the area of the cross
section of the iron itself. On account of the
insulation on the surface of the laminations
the total area will be somewhat greater.
If we decide go per cent. of the gross area

is iron, the core should be ?—)—2 4 sq. 1ns.

so that we may decide the core width shall
be 1-6 ins. and its depth 25 ins.

We have now decided suitable values for
the core cross section and the number of
turns. We have now to choose a gauge
of wire tfor the primary and secondary
which will safely carry the current, the
insulation, the space occupied by the windings
the length of the core and voke, and then
to work out the iron and copper losses, and
so find whether the design is satisfactory.
If the losses are too high, and the estimated
working temperature is too high, the design
must be modified.

{4) The Gauge of the Wire.

At full load, the primary winding has to
carry a current of 2-8 amperes, and the
secondary o-25 amperes. It is sale to allow
a current density of 1,200 amperes per sq. in. ;

. .28
therefore thie area of the primary wire is T

0-0023 sq. ins., and the secondary 222
1200
= 0°00021 sq. ins. From the wire tables,
the nearest gauges of wire are No. 17 S W.G.
and No. 27 SW.G. Each wire should be
double cotton covered. From the tables we
find we may wind 14-7 and 36-8 turns per
in. respectively, and 216 and 1,450 turns
per sq. in. respectively. Allowing 10 per
cent. extra space for unskilled winding,
we will estimate 13 and 33 turns per in.
and 169 and 1,090 turns per sq. in. of winding
space respectively.
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275

We therelore require f—g =16 sq. ins. of
winding space (A x B, Fig. g1) for the
i 2300 _ ,. ins. for th
primary, and o0 2-3 sq. ins. for the

secondary.

The coils will be wound upon formers
having the shape of the cross section of the
core, plus an allowance all round for insula-
tion. In the case of the primary we shall
allow a covering for the core upon which the
primary will fit }in. thick, and in the case
of the secondary 1} in. thick.

Now letusassume the length of the winding
space A, Fig. 91, is 4in. If we make the
length of the primary and secondary 3-5 in.

bt 16" —md

¥4

n’f"

¥

Fig. 91. Dimensions of the core which ts built up of
10 to 14 mil. laminations of transformer steel.

we leave sufficient room between the ends
of the windings and the core. The depth of
the primary winding is obviously equal to its
cross section divided by the length allowed,
1-6 : .
in this case 3—5— — 046 m., or say o-51n.
allowing for a sheet of insulation between
layers. The depth of the secondary is

;;% = 066 in., or say 0-75 in., allowing for
5
extra insulation. The width ot the winding

required is then equal to the sum of the
quantities shown in Fig. gz, which includes
a space of o-3in. between the coils, and is
equal to 2 ins.

(5) Losses.

We have now full particulars of the coils
and the iron core, and we should next
determine the approximate. losses.
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(6) Copper Loss.

The copper loss is found by working out
the resistance of the windings, and then
using the formula watts=-1? R.

Mean length of primary turns

=2 (2:35+43°25) = II-2 ins.
Mean length of secondary turns

—2 (285+375) = 132 ins,
Total length of primary

_ 11-23>é 275 _ 3855 yds.
Total length of secondary
= 3.2 X 2,500 = 917 vds.

36
Resistance of No. 17 SW.G.
—0-00976 ohms per yd.
Resistance of No. 27 SW.G.
=0-1138 ohms per yd.
Resistance of primary
=0-00976 X 85-5=0-834 ohm.
Resistance of secondary
=0-1138 X gI7=104"4 ohms.
Watts lost through primary resistance at full
load=12R,
=2-82x 0:834=06-54 watts.
Watts lost through secondary resistance at
full load=12R_.
=0-252X 104°4=6°52 watts.
Total loss=6-54+6-52=13-06 watts.

Fig. 92. Leading dimensions of the transformer.

The primary winding has 275 turns of No. 17 D.C.C.,

and a sheet of paper is placed between each luyer.

The secondary winding has 2,600 turns of No. 27

D.C.C., with each layer separated with a sheet of thin

paper or oiled silk. The coils should be tapped with
empire cloth.
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(7) Iron Loss.

Volume of core=3-6x%(9-8+8)=64 cubi
inches.

Now 1 cubic
weighs 0-28 1b.

. Weight of core=64x0-28=18 ]bs.

inch of transformer stee

= | 7
20/ /
IS
£
e
£ ol
E 1of
q
B4
05i //4
20000 60000 100000
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L e“““wy
90000 A /7
8000
. o /
2 70000
2 il
2]
~. 60000
>
S ol
2 50000
td
: ]
>D< 40000
.}
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30000 I /
20000 /
10000 — t-
o] 10 20 30 40 50 60 70 80.
AMPERE TURNS PER INCH LENGTH
Fig. 93. The upper curves show the watts lost per

pound of transformer steel at various flux densities.

The lower curves show the ampere turns per inch

length of the magnetic circuit required to produce
vartous flux densities.

In Fig. 93 we have curves showing the
total watts lost per pound for various flux
densities, the frequency of the supply
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ressure being 50 cycles. The curvesactually
efer to laminations o-015in. thick, but the
fror will not be great for slight variations
n the thickness. Referring to the upper
‘urve, special alloy sheet steel, we find with
he flux density 50,000 lines per sq. in. the
—loss is 0'6 watts per pound. The total core
loss is therefore 0-6 X 18=10-8 watts.

(8) Magnetising Current.

Up to the present we have assumed the
magnetising current negligible, but we may
at this stage find the magnetising current,
and see that the design is such that it is
reasonable. Referring to Fig. 93, we have
plotted ampere turns per inch length and
flux density. In our case the flux density
is 50,000, and from the curve we require
5 ampere turns per inch length. This
amount will be greatly increased if the
magnetic joints are poor.

The length of the magnetic circuit is

X (4+16) + 2X 1-7+1-6)=17-8 ins.
Therefore the total ampere turns

=17-8X5=8q.
The magnetising current
Ampere turns 89

275 X I-4

[ N Primary turns X 1-4
=0.23 amperes.
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(9) Efficrency.
The efficiency is equal to the output-divided
by the output plus the losses, or c]osely,

_ S 250 X 100
Efficiency % = 250 - 1306 - 108 ey

(10) Temperature Rise.
The temperature rise is roughly given by
250 X Total watts lost
cooling surface in sq. ins
degrees centigrade.
In the above example the total watts lost
=23-86 watts.
The cooling surface is roughly 150 sq. ins.
250 X 2386 _
150 =39°C.

The design is therefore satisfactory. It will
be noticed the secondary voltage at full load
1s not quite 1,000 volts. Actually it is
practically 0-25 (1014-0-823 X 9-1%) = 42 volts
less. This is easily allowed for by increasing
the number of secondary turns slightly.

Each layer of winding should be separated
from the next with a layer of paper or thin
empire cloth. The coils should be tapped
before assembling the core.

When the secondary voltage is to be above
1,000, it is advisable to split up the secondary
into sections, each of which should be suffi-
ciently insulated.

". temperature rise

1 Metres or Kilocycles ?

From our New York Correspondent.

they have been rated according to wavelength

in metres. Thus we speak of a transmitter of
200 or 360 metres, or of a receiving set designed
‘o tune over a range of 200 to 1,000 metres. Since
the distribution of wavelengths has been given
such sorious consideration it has been found that
wavelength bands can be more accurately pictured
when expressed 1n terms of kilocycles than wave-
iength. The simple formula for wavelength is
300,000,000

S
where A is the wavelength, f the frequency, and
300,000,000 the distance in metres travelled by
an electric wave per second. From this you
will see that the frequency is determined by the
formula

SINCE the first use of tuned circuits in radio

A =

300,000,000
==
where the constants are the same as above.
The important factor in determining the separa-
tion of wavelength required between transmitted

stations for non-interference is determined not by
the differenee. of \the wavelength in metres, but

by the difference of frequency expressed in cycles.
To save writing zeros, the term kilocycles is em-
ployed, indicating 1,000 cycles. For example,
100,000 cycles is equal to 100 kilocycles.

To illustrate the point just made, 50 trans-
mitters can operate simultaneously at wavelengths
between 150 to 200 metres for the difference
in kilocycles is 2,000 to 1,500 or a separation
of 500 kilocycles. On the other hand only one
station can operate at a time between 1,000 and
1,050 metres for the difference between them is
only 14 kilocycles.

The disadvantage in rating radio circuits in wave-
length became so apparent at the Second National
Conference held at Washington, D.C., in March
that the recommendation was made and adopted
by the Department of Commerce and other Govern-
ment Departments that circuits should be rated
in kilocycles. The wavelength in metres will be
given, however, enclosed in parentheses after the
kilocycle rating.

For all practical purposes the value of three
hundred million metres per second is satisfactory
in determining the frequency, but for those who
wish to be entirely accurate the value of 299,820
should be employed.

c
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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 affilsation with the Radio
Society of Great Britain.

Smethwick Wireless Society.*

An interesting and profitable discussion on the
latest types of circuit took place on July 2lst.
At the same meeting Mr. A. C. Hulme (5NH)
gave some remarks on the subject of his trans-
missions, and experiments were conducted with
the Society’s apparatus.

Hon. Sec., Ralph H. Parker, F.C.S., Radio House,
Wilson Road, Smethwick, Staffs.

Radio Society of Bradford-on-Avon.

A very interesting lecture was delivered by
Mr. L. Boxwell on Thursday, June 28th, entitled
“ Direction Finding.”

The lecturer dealt with the early attempts
made in direction finding, leading up finally
to the apparatus now used for marine and
geronautic purposes.

Hon. Sec., H. Helps, 4. Ivy Terrace, Bradford-on-
Avon, Wilts.

Paddington Wireless and Scientific Society.

On June 25th, the members proceeded to Stan-
more for a field day, and before lunch the following
apparatus was erected :—

Inverted L aerial supported by 30-ft. portable
masts (a 6-ft. kite was flown supporting 200-ft.
aerial), Bellini-Tosi aerial and radiogoniometer
for direction finding; portable
frame aerial with two H.F., de-
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Stratford-upon-Avon Wireless Society.

A successful exhibition was held by the Socie
in the Public Hall on Monday, July 2nd. Bo
amateurs and the Trade were well represent:
in the exhibits.

The hall was gaily decorated, and a fairly lar;
audience was entertained with broadcasting froi
London, Birmingham, Cardiff and Manchester.

The membership of the Society is growinjm
rapidly, and it is hoped that the Grammar Scho
boys will join in the near future. It is suggests
that non-experts, wishing to enjoy.the broadras
programmes, should be admitted to membershi
at a nominal fee.

Hon. Sec., E. W. Knight, 17, Park Road, Stral
ford-upon-Avon.

Radio Association of South Norwood ani
District. .

The meeting held on Thursday, June 29th
was opened with the presentation of a four-waz:
crystal panel to Mr. R. T. Mayes, winner of a com
petition for the junior members for the best home
made crystal set.

A discussion on ‘‘ Modern Receiving Circuits -
was then opened by Mr. C. H. P. Nutter (5 D8
and Mr. J. L. Jeffree (5 FR).

Hon. See., C. H. P. Nutter, Radio Corner, 243a,
Selhurst Road, Norwood Junction, S.E.25.

Leyton and District Wireless Club.
A successful meeting was held on Monday,
July 2nd, when a demonstration in polishing was
given by Mr. F. Browne, followed by a very in
teresting lecture by Mr. P. J. Slade, entitled
“The Elementary Principles of Wireless.”
The Hon. Secretary would be glad to hear from
anyone interested.
Hon. Sec., W. G. Peacocke, 73, Frith Road, E.11

tector and two L.F., mounted on
a motor cycle and side-car. In
addition to the receiver previously
mentioned, the following members
provided receivers:— Mr. A. L.
Beak, detector and two L.F.; Mr.
G. Turton, two H.F., detector and
L.F.; and Mr. A. Hoban, units for
demonstration to junior members.

Lunch and tea were partaken of
at “ The Vine,” Stanmore, and
the catering arrangements were
much appreciated. (Other Societies
please note.)

Useful results were achieved by
Messrs. Beak and Turton, and by
the Hon. Seretary, reception in-
cluding telephony from London
amateurs, British and Continental
air stations, and concerts from
Radiola and others.

Particulars of membership can
be obtained from the Hon. Sec., L.
Bland Flagg, 61, Burlington Road.
Bayswater, London, W.2.

mﬂs-mitting station SDN at Sheﬁiéi«i, belon‘.g'i'r.zg; toCaptain L. H alcombe.
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oydon Wireless and Physical Society.
On July 7th, Mr. G. W. Hale (2 HS) described
d demonstrated a three-valve set (one H.F.,
e detector and one L.F.) of his own design.
special feature was the stability and selectivity
itained without loss of efficiency

Owing to the holidays, the next meeting is held
vor until the middle of September.

Hon. Sec., B. Clapp, ‘‘ Meadmoor,” Brighton
oad, Purley.
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by Mr. C. H. P. Nutter (5 DB) and Mr. 1. L,
Jefiree (5 FR). Mr. Nutter gave many useful
hints with regard to the construction of apparatus.

Equally interesting was a talk by Mr. Jefiree on
circuits of the so-called *‘ freak  description,
illustrating with a number of diagrams that qute
simple principles were responsible for the apparent
freaks.

New members are very welcome, and all interested
should apply for full particulars to the Hon. Sec.,

Liverpool Wireless Society.

On Thursday, July 12th, the Society’s Vice-
President, Dr. S. 8. Richardson, A.R.C.Sc.,
addressed the members on the ¢ Control of Intrinsic
Reaction.” Dr. Richardson outlined the various
phases and characteristics of magnetic and static
reaction, and illustrated by suitable diagrams their
application in the Reinhartz, Armstrong, and later
circuits. Various methods of reducing intrinsic
reaction were explained, and the principles involved
in carrying out these methods were elucidated.

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

Beckenham and District Radio Society.

On Thursday, July 12th, Mr. Voigt, ably assisted
by Mr. Knight, gave an instructive lecture on
** Dual Amplification.” By means of a host of
diagrams, Mr. Voigt described the construction
of a dual amplification set, concluding with a very
convincing demonstration with his own experimental
set designed on this principle.

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

10, The Close,

Brockley'and District Radio Association.

At the June meeting of the Association highly
interesting and instructive lectures were delivered

Photo : Barratt’s
Members of the Tottenham Wireless Society with their apparatus.

R. 0. Watters, “ Grove House,” Brockley Green»
S.E.4.

Sydenham and Forest Hill Radio Society.

Members of the Society paid an interesting visit
to 5 DT transmitting station (owned by the Vice-
President), on Saturday, July 7th. The party
was fortunate in arriving at a time when a special
test was being carried out with a new type of
crystal. With low resistance telephones the new
crystal appeared to be very sensitive. During the
afternoon members of the party spoke into the
transmitter.

Hon. Sec., M.
Road, S.E.26.

E. Hampshire, 139, Sydenham

The Radio Society of Willesden.

Owing mainly to the inclement weather there was
a rather sparse attendance at the Society’s meeting
on July 19th. Mr. Coote conducted buzzer practice,
and later in the evening Mr. Earnshaw-Wall
demonstrated to an appreciative audience the
results obtainable with a double magnification
civcuit. Gratifying results were obtained on an
improvised indoor aerial. Applications respecting
membership should be addressed to the Hon. Sec.,
F. H. H. Coote, 183, Carlton Vale, Maida Vale,
N.W.6.
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The lidmonton Education Committee has granted
permission for the erection of an aerial by the
Croyland Road County Secondary School.

* * * *

Up to the present the following wireless licences
have been issued : lixperimental receiving licences,

52,264 ; broadcast receiving licences, 111,905 ;
transmitting licences, 843.
* * * %

Senatore Marconi proposes to carry out more
wireless experiments on his yacht ‘° Elettra,” and
will probably work in
conjunction with the land
station at Poldhu. f

* * * *

The construction of
the Bournemouth Broad-
casting Station is likely
to be delayed owing to
difficulties in selecting a
site.

Wireless Licence Diffi- §
culties.

A problemn now exer-
cising Parliament is
whether the Postmaster-
General should retain the
authority to grant licences |
for wireless telegraphic |
stations and apparatus.

Sir L. Worthington-
Evans, Postmaster-
General 18 in favour of
the continuance of this
policy for another year.

Radio Exhibition
Liége.

From September 30th -
to October 1lth a wireless '
exhibition 1s to be held at ; ’
Liége, Belgium, organised | A—

at

THE WIRELESS WORLD AND RADIO REVIEW Avcust 1, 192
Notes and News
nome Company to instal a special time equipme

for each broadcasting station.
Each installation will consist of a Synchron

0
master clock and a dial, in close proximity to t!
microphone, indicating the seconds. This dial ¢
be made to tick fairly loudly and can be adjust
o

to begin thirty or forty seconds before the h
The announcer can then take up the count, rin,
the gong on the stroke of the hour. The electri
circuit operating the device has to be closed by
announcer hefore the dial can begin to function.

t
Hightensite, Ltd.

The employees of t
Company held their ax
nual outing on Saturdaj
July 2l1st, when a par
of over a hundred visit
Southend-on-Sea.  Aft«
luncheon the annu
sports took  place
Hockley Woods, wher
ten was served. Th
evening was occupied i
open-air dancing an
Southend was left a
9 p.m. after a most su
cessful day.

Telephony from Den
mark.

f ; The telephony trans
mission on 2,700 metre
from Lingby, near Copen-
hagen, referred to
| our issues of June 16th
and July 7th, has been
heard by Mr. M. Sains-
bury, of Bournemouth.
Mr. Sainsbury employed
adetector and one low fre-
quency ‘valve, and, al-
though reception was

in®=

4 = i
AR e A B o T (RN l

by the Journal de Liége.
Since the exhibition will
be open during the
Annual Fair in the same
<ity, a very large number
of " visitors is expected.
Wireless demonstrations
will be given and for this
purpose a receiving station and direction finding
installation are being specially installed. A course
of lectures on wireless telegraphy for the benefit
of amateurs, will be an important feature.

B.B.C. Time Signals.

Since April last, when Mr. Hope-Jones gave the
first time signal from a British broadcasting
station, this feature has received such appreciation
as to merit permanent adoption. Owing to un-
satisfactory clock arrangements, the British
Broadcasting Company has instructed the Synchro-

The antenna at the Chicago Broadcasting station
WJIAZ. It will be observed that the fan-shaped
aertal s suspended from an insulated wire
attached. to the two masts.
particularly efficient for transmission on short
wavelengths of 200 or 250 metres.

very weak, the perform-
ance is very creditable
in view of the southerly
) position of the station.
The arrangement s

Empire Wireless.

An important state-
ment on the subject of
Imperial wireless was made by the Post-

master General (Sir Laming Worthington-Evans),
when a deputation from the Empire Press Union
attended the General Post Office on July 23rd.

Within twelve months, or perhaps a small margia
over that time, said the Postmaster-General, a
Government high power station would be in
operation. About that time a Marconi station
would also be in operation, and the object of
negotiation with them was to see that a working
commercial arrangement was made between the
various stations.
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— reply to a question, the Postmaster-General
——1 that there would probably be reasonable com-
ition with the cable companies; and the Govern-
——ugtt, being itself interested in the ‘“pool” of
vate enterprise, would be enabled to see that
"re would be no undue
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Lightning struck a house in Sunbury on the
evening of July 10th, and after damaging the roof
travelled along the gutter and down a pipe which
terminated six inches above a drain. It then
jumped eight inches to a lead overflow pipe pro-
jecting througha wall from the
cistérn’ in the kitchen. FKrom

1ibination against the public

terest.

«Correction.
dn our issue of July l4th,
was erroneously announced
t Mr. F. A. Nutter had
en elected an associate mem-
r of the Radio Society of
‘eat Britain. Mr. Nutter,
qose jnitials are C. H. P., was

cted to full membership of
=ia Society.

FORTHCOMING EVENTS.

THURSDAY, AUGUST 2nd.
Hackney and Distriot Radio Society. At the
Y.M.C.A., Mare Street. Lecture: ‘‘Accumu-
lators and their Care.” By Mr. Wall.

FRIDAY, AUGUST 3rd.
Wireless Society of Hull and District. At
7.30 p.m. Questions and Answers. Buzzer
Practice.

SATURDAY, AUGUST 4th.
Ipswich and District Radio Society., Field
Day with Felixstowe Wireless Society to

the cistern, the lightning
leaped to the main supply
pipe, punching a hole in the
latter and incidentally flooding
the kitchen. Through the
main supply pipe it completed
its journey to earth.

A noteworthy point is that
the lightning missed a pipe
attached to the cistern and
penetrating the ground to a
depth of a foot or two, pre-

Brid
—lghtnmg Effects. Levington Bridge.

‘(xraphlc accounts have ap-

sared in the daily press Bank Holiday.

MONDAY, AUGUST #6th.

ferring the more conductive
main pipe.

ncerning the valour of

ousands of wireles amateurs
ho, attired only in socks and pyjamas, braved
10 downpour during the recent thunderstorm
1 order to “‘short ™ their aerials to earth.

In view of the interest so obviously taken in
ghtning phenomena, the following report from a
¢orrespondent, which emphasises the value of a
ain water pipe as a conductor, may prove instruc-
¢ive.

Catalogues Received.

Fulk Stadelmann & Co., Ltd. (Efesca Electrical
Works, 83, 85 and 87, Farringdon Road, E.C.1).
Catalogues 496 and 500, relating to Efesca Wireless
Components and Efescaphone Valve and Crystal
Sets.

Eagle Engineering Co., Ltd. (Eagle Works,
Warwick). Catalogue of the firm’s ‘‘ Chako-
phone ”” Receiving Sets and Accessories.

BROADCASTING.

REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING
EUROPEAN STATIONS .(—

GREAT BRITAIN.

LONDON 2 LO, 369 metres; MANCHESTER 2 ZY, 385 metres ;
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5 WA, 353 metres;
NEWCASTLE, 5 ‘NO, 400 metres GLASGOW 5 8C, 415 metres,
Regular morning and evening programm&s, partlculars 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. (2 LO only),

3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2LO only),
8.30 to 10.30 p.m.
FRANCE.
PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 aun.,

Meteorological Forecast ;
Forecast; 3.30

12.15 p.m., Meteorological Report and
p.m., Financial Bulletin {Paris Bourse); 6.10

m., ( oncert and Meteorological Forecast; 11.15 p.m., Meteoro-
g)gical Report and Forecast. Sundays, 6.10 p.m., Concert and
Meteorological Report.

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays
2z to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m.
Concert; 5.5 p.m., Financial Bulletin; 35.15 to 6.15 p.m.
Instrimental Music; 8.45 p.m., Miscellaneous News; g9 to IO
p.m., Concert. Thursdays and Sundays, 10 to 10.45 p.m.,
Dance Music.

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres,
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, z.30 to
7.30 p.m., Concert.

LYONS, ¥N, 3,100 metres. Weekdays, 10.45 to II.I5 a.m.,
Gramophone records.
HOLLAND
THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m.
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert.

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres
Tuesday, 7.45 to 1o p.m., Concert. Sunday, 9.0 t0 10.40 a.m.
Concert.

THE HAGUE (Velthuyzen),

PCKK, 1,050 metres.
8.40 to 9.40 p.m., \Ixscellaneous

Friday,

IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m.,
Concert.

AMSTERDAM, PA §, 1,050 metres.
p.m., Concert and News.

Wednesday, 8.10 to 9.10
BELGIUM.

BRUSSELS, BAV, 1,100 metres. Working days, 1z noon,
Meteorological Bulletin, Daily, 4.50 p.m., Meteorological Bulletin ;.
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert.

GERMANY.

BERLIN (Koenigswusterhausen), LP, Sunday, 2,700 metres,
11 a.m. t0 12 noon, music and speech; 4,000 metres, 12 noon to
1 p.m., music and speech ; Daily, 4,000 metres, 7 to 8 a.m., 12 to
1.30 p.m., 5 to 6.30 p.m., Financial and other news.

EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to 9 p.m.
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert.

CZECHO-SLOVAKIA.

PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p.m.,
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m.
and ro p.m., Concert.

SWITZERLAND.
GENEVA, HB 1, 900 metres. Daily, 6 to 8.30 p.m., Concert
(“* Utilitas ).

LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert
(“ Utilitas ).

* British Summer Time is given in each case:
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REPORT OF PROCEEDINGS.

At Warrington County Court, on Thursday,
July 19th, before His Honour Judge Whitmore
Richards, the Castle Rubber Co., Ltd., Warrington
made a claimm for £31 9s. 4d., value of 274 Ibs. of
ebonite, against the Radio Engineering Co., Ltd.,
who brought a counter-claim for £18 8s., the cost
©of machining the ebonite which they alleged was
not in accordance with the sample on which they
had purchased.

Mr. C. W. Lee, solicitor {of Messrs. Henry
Greenall & Co.), appeared for the plaintifts, and
Mr. J. Greenwood, solicitor (of Messrs. Robert
Davies & Co.), represented the defendants.

The plaintiffs relied on Section 35 of the Sale
of Goods Act, and contended that as the defendants
had retained the ebonite in their possession for a
period of six weeks before intimating to the plain-
tiffs their intention of rejecting the material, the
section was fatal to defendants’ claim, and they
had no right to reject the goods.

The ebonite was of the cheapest grade, having
been specially preparcd for wireless purposes,
and it was a well-known fact i the trade that
ebonite of that description could not produce
the best results. The ebonite was bought at the
crest of a boom in the wireless trade in which
defendants were engaged, and it had since suffered
a slump. Plaintiffs suggested that it was because
of the slump that they had rejected the goods.
Six weeks elapsed before any complaint was made,
and they contended that it was not a reasonable
time, especially as the goods were delivered at
urgent request. They emphasised the fact that
several tons of the material had been supplied
without a single complaint.

Mr. Hodson, managing director of the Castle
Rubber Co., gave details of the ingredients of the
©bonite, which included reclaimed rubber. He
agreed that there was no sign of metallic matter
in the sample submitted, and that particles of
metal were visible in fractures of the ebonite supplied.
Another witness for the plaintiffs caused amusement
by the admission that he was not aware that wireless
was electrical work.

The defendants gave evidence that they purchased
the material from a sample which showed no signs
of metallic contents, whereas the material supplied
contained brass, lead, steel and other materials
which were visible on fracture and rendered the
material totally unsuitable for their purpose,
namely, that of insulation on oscillation trans-
formers for marine work. They stated that it
was wrong to suggest that the material was rejected
on account of the slump In wireless that had set
in, and asserted that they had had to purchase
other ebonite to complete the job. They claimed
that sound ebonite could be purchased for the
same price as they had paid for the goods complained
of, and that they had, as a matter of fact, secured
excellent supplies for completion of the work at
similar prices.

THE WIRELESS WORLD AND RADIO REVIEW

THE COURTS.

THE CASTLE RUBBER CO., LTD. v. RADIO ENGINEERING CO., LTD.

AvcustT 1, 192

Mr. Robert E. Beswick, of the Radio Communi
tion Co., Ltd., gave evidence on behalf of t
defendants. He said he was an engineer and hs
had considerable experience in ‘the manufactu
and use of ebonite. There was a distinct differen
between the sample and the ebonite suppli
The ebonite was totally unsuitable for any wirel
purposes. ,

His attention was drawn to a statement by
witness for the plaintiff company that they had sol
three tons of ebonite of similar quality, of whic|
they had had no complaint. Witness said the ev
dence given in that case that day would cause
sensation in the trade. The bulk of the materi
went to factors who did not machine it to an
great extent, but sold it to amateurs, who had onl
few tools and no voice to complain. ‘‘ Factor
are unloading on to the amateurs,” he said, * larg
quantities of stuff that no manufacturer will pu
on his set. I can buy good quality ebonite witl
high insulating value at 2s. 6d. per 1b.”

Judge Richards . Three tons of this usele
stuff are now in the hands of the public ?

Witness : 1 am afraid they are. They a
probably in the hands of amateurs makin
their own sets.

The Judge : So it is useless to them 7

Witness : They are buying experience, bu
after this case they will know quite a lot. Th
evidence given in this case will be a bombshel
to the trade.

The Judge :
wireless set ?

Witness ©: You may use two or three pounds
on one panel. »

The Judge : So taking it that three tons have
been distributed, there are 5,000 people with
defective wireless sets ?

Witness : 1 should be astonished if it were
not twice that. I don’t say their sets are bound
to fail, but they are likely to get leakage across
where there is metallic matter in the ebonite.
They will also have trouble in machining. It
is not ebonite, it is rubbish,

Asked if he could suggest any purpose for which
this material would be suitable, witness replied
that in his long experience of ebonite he had never
discovered such a purpose. He suggested that
its real function would be that of a slow leak,
such as a grid leak. Cross-examined, witness
admitted that manufacturers of cheap wireless
sets might employ such material.

Judgment was given for plaintiffs in  both
claim and counter-claim with costs, His Honour
holding that the plaintiffs were unaware of the
purpose for which the ebonite was required, and
that the delay between- the receipt-of the goods
and the complaint amounted to more than a
“ reasonable time.” He indicated that this judg-
ment would not deprive defendants of their right
to an action for damages for breach of warranty.

How much ebonite is used. in &
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Correspondence

<
ual Armstrong Circuit.
To the Editor of THE WIRELESS WORLD AND
Rapio REVIEW.
Sir,—Readers wili probably be interested in
1© followmg .combination of a super-regenerative
3t with dual a.mphﬁcatlon which I have come to

——fter much experimenting, and designed from data

yards away from the set. One cannot miss the
terrific howl heard when the right setting of con-
densers is attained.

The coils used are all basket coils wound on
cardboard former with No. 26 D.C.C., 17 cuts,
2in.. internal diameter, and up to 6in. exterior

diameter.
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Mr. Stainer’s Dual Armstrong Cireuit.

collected in past numbers of The Wireless World and
Radio Review. Results are quite good using
“ R > valves and 120 volts on the plates, aerial and
earth being disconnected. Manchester broad-
casting comes in loud speaker strength. You will
notice that with the two anode tuned high frequency
valves before the Armstrong regenerator there is
no, or very small, reradiation, although an exterior
aerial is actually used. Tests with a portable
receiving set have failed to show the slightest
reradiation at a distance of 100 yards from the
aerial, although there is no very great gain in
signal strength with the use of an outdoor serial,
the limiting factor of the valve being there. I have
not tried power valve, having none at hand.

The chief feature of the set is that by short
circuiting the two Armstrong inductances, the set
is an universal receiver for all wavelengths providing
suitable coils are plugged in, and one has the
advantage of dual amplification. Tuning is rather
sharp, but I have used successfully a single valve
autodyne receiver as a short wavemeter for tuning
the set, the autodyne receiver being placed a few

Hoping some of your readers will still improve
on it, I remain,
Faithfully yours,
A. L. STAINER.
Louvain, Belgium.

Spark Interference on Broadcast Wavelengths.

Sir,—In this neighbourhood, worse than any
ship station is the D.F. Station at Goswick, near
Berwick-on-Tweed, which sends on 450 metres.
When working it completely jams all broadcasting,
and interferes seriously, to put it mildly, as far
away as Edinburgh. It is to be hoped that some
one will take this matter up, as it must be an
intoleraple nuisance in Haddingtonshire and
Northumberland, as well as here. As its useful
geriding is over water, it is hard to see why it need
employ the power it does. It is about 21 miles in
a direct line from here.—Yours, etc.,

Geo. G. TURNBULL.

Grantshouse, Berwickshire.
July 7th, 1923.
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Comparison of Time Signals.

To the Editor of THE WIRELESS WORLD AND
Rapio REviEw.

Smr,—In reply to Mr. Trott’s letter, 7e time
signals from NSS and YN, in your issue of July 14th,
I have been observing these signals for over two
months, and have noticed that the ““lag” of NSS
varies considerably from day to day.

With all due respect to Mr. Trott, I suggest that
another factor also comes in, viz., variations in
sransmission. I have never heard the NSS signal
oome before the YN signal, but I have heard them
come exactly together.

I take off my hat to Mr. Trott as another who
has not entirely forsaken the ‘‘long waves ™ for
broadcasting, etc.

A. C. H. Bassaxo.

Old Hill, Staffs.

The ‘¢ Wireless World '
Dual . Amplification Circuit.

To the Editor of THE WIRELESS WORLD AND
Rap10 REVIEW.

Sta,—I have made up the dual amplification
oircuit described in the last issue, and have had
splendid results from it already, using plain basket
coils instead of Burndept type, and correcting the
values accordingly.

It is certainly the best dual amplification circuit
I have wired, and Mr. James is to be congratulated
on his excellent article, which makes the wiring-up
simplicity itself. I might say that within two
minutes of soldering the last wire I was receiving
signals. The concert from Manchester, 30 miles

THE WIRELESS WORLD AND RADIO REVIEW

‘efficient, and the music is very pure with this ty
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away, was very strong in the loud speaker, with les
than 60 volts on the plates.

The only alteration I had to make from theiniti
wiring was to change round the leads from one o
the transformer secondaries to cut out a howl.

I find that a carborundum crystal is quit

of rectifier. The circuit is'very silent, and in eve
way is excellent.

Lovuis J. Woob.

Hon. Sec., Halifax Wireless Club

Calls Heard.

(Lasteners-in are invited to forward to the Editor lists
of experimental stations heard for inclusion wunder
this heading.)

Shepherd’s Bush, London.

2AH 2AJ 2AN 2BZ 2DK 2FQ 2FU
2ID 2JV 2KV 2KZ 2LT 2MF 2MJ
2MK 2MO 20M 2PA 2QN 2QQ 2TI
2VJ 2XB 2XL 2XZ 2YS 2YY 2ZA
2Z0 B5AD 5AR 5AQ 5AY 5BT 5CB
5CP 5DR 5HY 5I0 5IS S5LP 5MA
50X 5PB 5PU 5SU 5VL 5VM 5YD
5YP 5YR 6HD 6IM

(F. G. Bowles).

Manor House, Boxworth, Cambridge.

2KE 20M 2S8SZ 2TO 2TV 2UV 2WD
2WJ 5DT 5GF 5GS 5LP 5PU 5QQ
5RI 5TG B5ZV

(E. B. Thornhill).

REGULAR TRANSMISSIONS

of Meteorological and other European Wireless Telegraphy and Telephony Stations.
(Continued from page 574, 28th July, 1923.)

ADDITIONS.
Time Call Wave- )

G.M.T. Station. Sign. length.  System. Remarks.
1100 Eilvese 3 s .. QUI 9,600 C.W. Transatlantic News bulletin.
1100 Friedrichsort KBK 600 Spark Weather forecast for Western

Baltie.

1100 Borkum KBM 600 Spark Navigation warnings.
1100 Lyngby OXE 5,600 C.W. News (in English).
1200 Prague . PRG 4,500 C.W. News (in French).
1200 Nauen POZ 4,700 C.W. Navigation warnings.
1200 Sevastopol .. RCT 2,500  Spark Weather report for Black  Sea.
1200 Casablanca . . 0 .. CNP 600  Spark Weather report.
1205 Paris P wil .. FL 3,200 Spark News in French.
1220 Nauen e .. POZ 9,400 C.W. News.
1220 Nauen POZ £700 C.W. News.
1230 Lyons YN 15,100 C.W. Press message in English.
1244 Devizes GKU 2,100 C.W. Calibration signal.
1300 Archangel .. RCE 1,800 Spark .. Weather bulletin.
1300 Moscow . RAI 5,000 Spark .. Russian synoptic report.
1300 Lausanne .. e .. HB2 1,100 C.W. Aviation weather bulletin.
1305 Borkum Riff Lightvessel.. KBR 600  Spark Synoptic report.
1305 Amrumbank Lightvessel.. KAF 300 Spark Weather report in plain language

(German).
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Time Call Wave-
GM.T. Station, Sign.  length. System. Remarks.

1305 Cranwell GFC 1,300 C.W.

1305 Leuchars GFD 1,300  C.W. 1

1305 Grain GFG 1,300 C.W. Synoptic reports transmitted in

1305 Calshot GFL 1,300  C.W. succession by the stations

1305 Plymouth GFM 1,300 C.W. named.

1305 Shotwick GFO 1,300 C.W.

1305 Renfrew GER 1,300 C.W.

1310 List .. KAL 1,250  Spark Weather bulletin in plain language
(German).

1310 Friedrichsort KBK 720  Spark Synoptic report.

13i5 Lorient FUN 2,800 C.W. Meteorological report.

1315 Eilvese Ooul 14,400 C.W. Transatlantic news bulletin.

1320 Prague . PRG 4,600 C.W. News.

1325 Rochefort .. FUR 3,300 C.W, Meteorological report.

1325 Brest . : FUE 2,800 C.W. Meteorological report.

1330 Frankfort- on—'\’Iam FR 1,875 C.W. Weather bulletin.

1330 Pillau oF KAP 600  Spark Weather bulletin.

1330 Bordeaux- Lafavetbe LY 23,450 C.W. News in English.

1330 Sidi Abdallah FUA 5,150 C.W. Tunisian synoptic report.

1345 Ain el Turk FUK 3,300 C.W. Algerian and Tunisian synoptic
report.

1345 Berlin DL 2,000 C.W. V\'eart:}u-r bulletin.

1355 Kavite (P}nllppme I ) NPO 5,200  C.W. Time signals.

1400 Mediouna CNM 5,000 C.wW. North African synoptic report.

1405 Danzig DG 1,950 Weather bulletin.

1420 Breslau BU 1,650 C.W. Weather bulletin.

1425 Rochefort FUR 3,300 C.W. Meteorological report.

1430 Monsanto CTV 600  Spark Weather bulletin in plain language
(Portuguese).

1500 Arlington (U.S.A. ) NAA 590 CW. Weather forecast.

1500 Athens SXG 3,600 Spark Press message.

1500 Borkum .. ) KBM 600  Spark Navigation warning.

1530 Arlington (U.S.A.).. NAA 5,950 C.W. Weather bulletin.

1600 Nantes UA 2,800  Spark Navigation warning.

1600 Leafield GBL 8,750 (W, Foreign Office news message.

1600 Coltano 1CC 10,750 C.W. Working with Halifax (Canada).

1605 Ixomgswuqterhausen LP 5,700 C.W. European upper air report.

1605 Shotwick GFO 1,300 C.W. Synoptic report.

1605 Renfrew GER 1,300 C.wW. Synoptic report.

1615 Amrumbank nght\ essel .. KAF 300 Spark Weather report in plain language
(German}).

1615 Mediouna CNM 1,500  Spark Weather bulletin.

1615 Casablanca CNP 1,800 Spark Moroccan weather forecast.

1630 Adlergrund Lights essel KAG 300  Spark Weather report in plain language
(German ).

1630 Carnarvon MUU 14,000 C.W. Press message.

1640 List .. T KAL 1,250  Spark Weather bulletin in plain language
(German).

1644 Devizes GKU 2,100 C.W, Calibration signal.

1700 Cadiz EAC 2,640  Spark Press message.

1700 Coltano .. I1CC 10,750 C.W. U.R.S.L. signals.

1715 New Holland (Petrogx ad) RAC 1,600 Spark .. FEuropean weather report.

1755 Lausanne HB2 1,100 Telephony Weather forecast for Switzerland.

1800 'Oran FUK 600  Spark Navigation warnings.

1800 Moscow MSK 5,100  Spark Press message.

1800 Lausanne HB2 1,100 C.W. Aviation weather bulletin.

1805 Cranwell GFC 1,300 C.W.

1805 Leuchars GFD 1,300 C.Ww.

1805 Grain GFG 1,300 C.W. Synoptic reports transmitted in

1805 Calshot GFL 1,300 C.W. succession by the stations

1805 Plymouth GFM 1,300 C.W. named.

1805 Shotwick GFO 1,300 C.W.

1805 Renfrew GER 1,300 C.W, |
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Time Oall Wave-

G.M.T. Station. Sign. length. System, Remarks,
1805 Borkum Riff nghtvessel KBR 600 Spark .. Synoptic report.
1810 Friedrichsort ol . KBK 720 Spark .. Synoptic report.
1815 Friedrichshafen. .. .. FD 1,300 C.W. .. Weather bulletin.
1815 Lorient .. N, .. FUN 2,800 C.W. .. Meteorological report.
1820 Danzig .. .. .. DG 1,950 —- Weather bulletin.
1825 Brest - - .. FUE 2,800 C.W. .. Meteorological report.
1830 Frankfort-on- Mam .. FR 1,875 C.W. .. Waeather bulletin.
1830 Pillau . . .. KAP 600 Spark .. Synoptic bulletin.
1830 Sidi Abdallah e .. FUA 5,150 C.W. .. TTunisian synoptic report.
1840 Malta o= = .. GHA 4,800 C.W. .. Synoptic report.
1845 Ain el Turk b .. FUK 3,300 C.W. .. Algerian and Tunisian synoptic
report.
1845 Berlin . .. .. DL 2,000 CW. .. Waeather hulletin.
18556 Breslau - ile .. BU 1,660 C.W. . Waeather bulletin.
1900 Eilvese : ¢q .. Oul 9,600 C.W. .. Transatlantic news bulletin.
1900 Coltano o X .. ICC 10,750 C.W. .. Naval traitic.
1900 Borkum .. o .. KBM 600 Spark .. Navigation warning.
1900 Mediouna .. o .. CNM 5,000 C.W. .. North African synoptic report.
1905 Konigsberg. . KO 1,150 C.W. .. Synoptic report.
1905 Amrum Bank L)ghtvessel KAF 300 Spark .. Weather report in plain language
(German).
1910 List .. v e .. KAL 1,250 Spark .. Weather bulletin in plain language
(German).
1930 Naples sa ag .. ICN 3,800 C.W. .. Southern Italy weather report.
1930 Prague v o .. PRG 4,600 C.W. ..  Press message.
1930 Taranto . - .. ICT 5,000 CW. .. East Mediterranean seather fore-
cast.
1940 Florence .. < .. G’'IF 900 — Northern Italy weather report.
1945 Warsaw .. e .. WAR 2,100 Spark .. Press message.
1950 Beirout . ™ .. UAB 6,100 C.\W. .. Byrian synoptic report.
2000 Constantinople, Osmanie.. OSM 7,500 CW. .. Turkish synoptic report.
2000 Leafield .. - .. GBL 8,750 C.W. .. Foreign Office news message.
2000 Xarlsborg .. o .. SAJ 2,600 Spark .. News.
2010 Paris o d .. FL 8,000 C.W. . News.
2030 Lyons ¥ - .. ¥YN 15,100 C.W. .. News.
200 XNauen .. POZ 4,700 C.W. . News.
2030 Bordeaux- Lafayette .. LY 23,450 C.W. .. News.
2044 Devizes .. .. GKU 2100 CW. .. Calibration signal.
2046 Coltano .. .. .. IGG 10,750 C.W. .. Italian Meteorological report. >
2100 Malin Head da .. GMH 600 Spark .. Weather forecast and report.
21.8 Land’s End oY .. GLD 600 Spark .. Weather forecast and report.
2130 Norddeich .. o .. KAV 1,800 Telcphony Synoptic report and forecast for
North Sea.
2130 Budap st .. . .. HB 3,10 Spark .. News in French.
2130 Monsanto .. .. .. QGTV 600 Spark .. Portuguese synoptic report.
2145 Brest .. .. .. FUE 2, 00 C.W. .. Weather bulletin.
2145 Swinemiiade - .. KAW 1,800 Telephony Weather forecast for Western and
Middle Baltic.
21565 Moscow, Khodynka .. RAI 5,000 Spark .. Time signals.
2200 Arlington (U.S.A. ) .. NAA 5,950 C.W. .. Weather forecast.
2200 Coltano - ’ .. ICG 10,750 C.W. .. Working with Halifax (Canada).
2220 List . o e .. KAL 1,250 Spark .. Weather forecast in plain language
(German).
2230 Lyons e -4 .. ¥YN 15,100 C.W. .. Press message.
2300 Borkum .. o .. KBM 600 Spark .. Navigation warnings.
2330 Nauen e . .. POZ 12,600 C.W. .. ‘Transocean news.
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OBSERVATIONS ON ATMOSPHERICS*

By R. A. Warsoxn Warr, B.Se., F.Inst. P., AM.LE.E.

ET me say in the first place how much

1 appreciate the privilege of talking to you

about atmospherics under the chairman-

hip of my own chieft, and during the

presidency of Dr. Eccles. Dr. Eccles and
I are, I think, the only two people in these islands
who have consistently loved atmospheries, or X’s,
as we affectionately call them, for their own sakes ;
while everyone else has been calling them horrid
names, such as strays, static, parasites, sturbs, and
much worse names than that.

Not very long ago it would have been easy to tell
you in an hour’s lecture—from a half-sheet of
notepaper, so to speak—all that was known about
atmospherics. Happily that is not now the case,
and failure in a recent attempt to crowd into three
hours a summary of recent work on the subject
warns me that 1 must be highly selective in my
present attempt. I propose, then, to limit myself
to some recent investigations under the auspices of
the Radio Research Board, and I must ask you not
to interpret the absence of reference to many other
recent papers on the subject as anything other than
a confession that lack of time will tie me to the
things with which I myself have been most
closely associated. I particularly want to tell you
about British work on this subject, because a good
deal of the work has not been widely published,
and 1 am anxious to show that, in atmospherics
research at least, Great Britain has always, since
the classical work of TFecles and Airey in 1911,
been well ahead in all save what I may call the
publicity aspect.

The patent offices of the world are bulging with
specifications for anti-interference devices, which
we may conveniently call X-stoppers. Between
1906 and 1918 about a hundred such specifications
have been published in Great Britain, and yet one
of ‘the few conclusions on which all radio engineers
are in agreement is that the greatest unsolved
problem in radiotelegraphy is that of interference
by atmospherics. Why is this ?

When Scotland Yard want to stop a culprit—
someone who has been reacting directly into his
aerial circuit for example—they circulate a com-
plete description of the man and his habits, his
height, his breadth, the colour of his eyes, the route
by which he is supposed to be travelling. But the
X-stoppers have almost invariably gone to work
without inquiring about the appearance and habits
of their culprits. In some cases they have made
up an interesting description of what a culprit
ought to look like, and acted on that. I admit
that it wasn’t entirely their favlt, but I do feel
strongly that until we know about the X and its
habits, until we can write the first few chapters

* A paper read before the Radio Society of Great
Britain on June 27th, 1923.

+Admiral of the Fleet Sir Henry B. Jackson was
in the chair.

of a treatise on ‘The Nature and Origin of
Atmospherics,”” we shall not go far towards the
elimination from our receiving gear of the noxious
effects of atmeospherics. It is easy to specify the
sort of thing we want to know about atmospherics.
We want to know their shape and size, how long
they last, at what intervals they follow one another,
where they come from, along what routes they
travel, whether they travel along the earth’s
surface or come down from aloft, and what causes
them.

Now the earliest and crudest of observations
enable us to say this much about the culprit—
that he is a very big fellow, but doesn’t last long
enough to be measured by the methods applicable
to sustained signals, and so it happened that until
very recently indeed one could only deal with
average values derived from observations on whole
streams of atmospherics.

DirecTiON FinDIiNGg ON THUNDERSTORMS.

+ About 1915, indeed almost the only average

measurement one could make with any hope of
clear interpretation was that of the direction from
which the main stream of atmospherics appeared
to reach an observing station. Senatore Marconi
had, in 1906, called attention to the fact that
atmospherics had a predominant direction of
arrival, varying from time to time, and suggested
an investigation of the relation between this
direction and the position of storm centres. 1 am
not aware that the suggestion was acted upon until
it was made again, independently, in 1915, and
became the starting point of the work which I wish
to describe to you.

Captain C. J. P. Cave was at that time investi-
gating the possibility of warning flying officers of
the approach of thunderstorms and line squalls,

*which-may be a grave danger to aproplane or airship,

and was using the earhest type of recorder for
atmospherics, a coherer recorder. Dr. R. Whidding-
ton, now of Leeds University, suggested to him
that the Bellini-Tosi radiogoniometer might be
used to determine the direction from which the
atmospherics were coming, and. lent the apparatus
necessary to make the test. We were able to show
that the directton of arrival at Aldershot of atmos-
pherics at noon of December 1st, 1915, corresponded
to the position of a thunderstorm which wes in
progress at Selsey at that time. The results of the
first six months’ work were so encouraging that the
Admiralty coastal direction-finding stations under-
took to report to us the ohserved bearings of
atmospherics. In the four years 1916—1920,
15,000 observations of the apparent direction of
arrival of atmospherics were reported by twelve
stations, 13,000 observations being made by six of the
gtations. I shall come in a moment to some -of the
uses we made of all this data, but I just want to
fix a date for the first recognised location of a
thunderstorm by radiotelegraphic means.
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Suppose we have a chart in which the line
joining any point, representing in this case the
“office of origin "’ of the atmospherics, to any
other point, representing a direction-finding station,
makes with the meridian line an angle equal to
the “bearing " of the one point fram the other,
i.e., an angle equal to that between the plane of
the great circle joining the points and the plane
of the meridian. Then if we lay off from each
direction-finding station a line along the direction
reported as that from which atmospherics are
coming in, and if there is only one limited source
of atmospherics, and if the electromagnetic waves
constituting the atmospheric have travelled along
great circles without deviation, and if the direction-
finder has told the truth, then the lines will intersect
at a point which indicates the position of the
source from which the atmospherics have emanated.
A chart on the gnomonic projection centred on 52
30'N. 5 W, gives absolutely true bearings of any
point from that centre, and the British Isles are so
small that bearings from any other point within
them other than this centre are negligibly in error.

Observations made by the naval stations of
Roscarberry and Lizard, and by the Meteorological
Office Station at Aldershot, on the evening of July
24th, 1916, gave a very good intersection near the
sources of the Suir and Nore in S. Ireland. Later
we learnt that exceptionally severe thunderstorms
were experienced in this region at the time and
date in question. The observations provided many
cases of this kind, showing that the detection and
location of thunderstorms by direction-finding is
quite practicable.

I can quote here only one or two of the most
striking cases of thunderstorms detected and
located by these means.

At 5.30 a.m., on November 1st, 1917, three
British Stations gave a good intersection off the
North coast of Sicily, near Trapani. (I eall an
intersection good when the bearings come within
10 miles of meeting in a point). Trapani reported
lightning to northward during the night hours.
Trapani is 1,500 miles from Peterhead, the most
distant station participating in the location.

At 8 p.m. of September 20th, 1916, four British
stations gave an intersection in the Bay of Naples.
Thunderstorms were occurring in Naples and all
the surrounding country at this time. Naples is
about 1,200 miles from the most distant partici-
pating station.

At 1.30 p.m., on July 29th, 1917, six British
stations reported bearings all meeting at the town
of Helmond, near the Easteru frontier of Holland.
The Dutch Meteorological Service informs that
thunder began at Helmond -at 1.5 p.m., and the
thunderstorm ‘continued till'after 2 p.m. Helmond
is 165 miles from the nearest and 600 miles from
the most distant station participating.

I have purposely chosen cases of very distant
storms, because I think.they constitute the best
reply to the pessimist who says, ‘“ But, my dear
good chap, you must know the X’s get knocked
about most horribly en route, Heaviside layer and
all that, and the direction they appear to be coming
from when they reach you needn’t be anything
like the direction from which they set out.” One
can only reply that if the great circle bearings
produced over 2,000 k., intersect at a point where
a thunderstorm was in progress at the time of
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observation, it takes a really enthusiastic pessimist.
to doubt the conclusion ‘that the atmospherics have
travelled straight from the thunderstorm without
being deflected at all from the good navigator’s great
circle course, and without pndergoing the other
changes which may cause the direction-finder to.
give erroneous bearings.

ATMOSPHERICS AND RAINFALL.

But this agreement with thunderstorms reported
by local meteorological observers is comparatively
an infrequent occurrence. Taking the actual
statistics of the two years 1916-1918, I find that
there were 1,000 cases in which three or more
stations obtained a bearing for atmospherics within
the same hour; this we may take as an approxi-
mation to simultaneous observation. Of these
1,000 cases, the bearings gave reasonably small
regions of intersection on the gnomonic chart in
500 cases. 1 have not yet been able to check more-
than 300 of these cases against ordinary meteoro-
logical data, on account of the difficulty of obtain-
ing sufficiently detailed information about such:
phenomena, which may be very local: But of these:
300 cases I have as yet found only 45 in which
thunder was actually reported as heard or lightning
seen near the place which the radio observations
indicated as the source of atmospherics. To this:
15 per cent. agreement with thunderstorms we
may add another 10 per cent. supported by reports:
of squall phenomena, such as are usually associated
with thunderstorms. This leaves 75 per cent.
unaccounted for, 225 specified places accused of
being, at a specified time, the source of atmospherics,
and with their meteorological crime sheets more-
or less open to inspection. Examination shows.
that in 207 of these cases, or 69 per cent. of the
original 300, rain was falling at place specified
during the 24 hours containing the time of observa-
tion, without reports of any of the phenomena
which one regards as distinctive of thunderstorms.
Further, in 105, or 35 per cent. of the cases examined
the 'apparent source of atmospherics lay on the
advancing edge of an area of rainfall, on that edge
where the convective stirring of the air which goes.
with rainfall is most active. We may sum up
these results in this form :-

In 50 per cent. of the cases in which short wave-
direction-finding stations were able to obtain
simultaneous bearings for direction of arrival of
atmospherics, the intersection of these bearings:
indicated an apparent source of atmospherics in
Europe or North Africa. And in 94 per cent. of
the cases in which meteorological data are avail-
able, these sources are associated with rainfall
areas with or without thunderstorms. Put into
relation to the period of observation, the results
show that on the average five locations per week
were obtained, and more than half of these have:
already been accounted for in the comparison with
meteorological data which is still being carried on.
The figurés which I have given you are therefore
subject to minor revision, but the main conclusions.
cannot be substantially modified by other exami-
nation.

It is of interest to notice that some results of
observations at Strassbourg fit in with our con-
clusions. Lacoste, in 1921 and 1922, using a frame
antenna, concluded that atmospherics came from
the south-easterly portions of depressions. Being
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derived from a very Hmited series of observations
with a single direction finder, which is of course
unable to give locations, as opposed to mere bearings,
Lacoste’s conclusion is somewhat sweeping. We
had, in 1919-20, tried to bring some 10,000 observa-
tions into relation with depressions, and found that
there was little evidence of a simple and general
relationship. But when one considers that the
south-easterly region of a depression is the region
of most active convection, the Strassbourg results
lend valuable support to the conception of a region
of strong convection as a source of atmospherics.

The absence of thunder and lightning reperts
from rainfall areas identified as sources of atmos-
pherics poses a very interesting problem for the
meteorologist. Was the electro-magnetic wave
train constituting the atmospheric radiated from a
discharge identical with the visible and audible
discharge called lightning ? If so, are such dis-
charges taking place above the cloud sheet of all,
or nearly all, rainfall areas ? And if so, why are
the discharges not audible ? We may concede
that they are not visible in the daytime because
of the opacity of the cloud sheet, but why are they
not visible over the edge of the cloud sheet at
night ? And, if not, what possible discharge can
be imagined, capable of radiating energy at a rate
comparable with that involved in the propagation
of atrnospherics ?

LIGHTNING A8 A TRANSMITTER.

Mention of this question of radiation from
lightning makes me revert to the data for typical
thunderstorms locations which I quoted, and to
use them to refute a common misconception. In
1912 Mosler asserted that the atmospherics radiated

Tables
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from lightning were not perceptible at distances of
more than 100k. from the source. De Groot,
working in the Dutch Indies, specifies a range
“* certainly less than 900k.,” and Bellecsize,
in his recent interesting paper on ‘‘ Atmospherics,”
quotes the limiting range of 100 k. as generally
accepted. 1 have a record of atmospheries from
a distance of over 400 k. affecting a coherer recorder,
for which no one ever invented a trade name
beginning with ‘“super.” The thunderstorm at
Helmond was located by stations, all of which were
over 250 k., and one of which was 950 k., fromn
the source. The thunderstorm at Trapani was
2,400 k. from the most distant station reporting it.
Indeed, it would be astounding if a lightning
flash were such a poor transmitting station as to
have a range of only 100 k. Consider the great
French station at St. Assise, and consider a lightning
flash. St. Assise has an antenna 170 m. high,
and an antenna current of 500 amps. ; its metre-
amperes are therefore 83,000; with these it has a
range of more than the earth’s semi-circunference
—20,000 k. According to the measurements made
by Mr. C. T. R. Wilson at the Solar Physics
Observatory, Cambridge, an average lightning
flash has a ‘““moment > of at least 40 kilometre
coulombs, constituted by a discharge of 20 coulombs
through a height of 2k. From ineasurements
to be described later in this lecture, we know that
an average atmospheric lasts for a five-hundredth
of a second. The average current in the discharge
is therefore of the order of 10,000 amperes, and the
metre-ampere value of the lightning transmitter is
twenty million, or 250 times that of the St. Assise
station. Even when we divide this ratio by 40,
the ratio of the equivalent wavelengths, it is
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obviously absurd to set such a limit as 100 k. to
the signalling range of the X transmitting station.
It should be remembered that even those heavily-
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absorbed short waves called light are detected by
the short wave receiver called the eye, when they
are radiated by night from a lightning flash within
400 k.

DirecTIONAL OBSERVATIONS.

I pass now to another type o6f examination to
which the directional data from coastal stations
have been subjected. Of the 15,000 observations
which I have mentioned, only some 2,000 were
involved in the location of sources. But it is
legitimate to ask that they should all take part in
providing us with an indication of the most
frequently disturbed direction, and of the daily
and seasonal variations of the direction of greatest
disturbance, with their relation to geographical
position. A statistical analysis has therefore been
made of the data for six of the stations, with the
results shown in Tables 0 and L.

The most frequently disturbed direction, over
the whole of the four years’ observations, varies
from 139° E. of true north, s.e., approximately S.E.,
at Browhead to 157°, or S8.8.E. at Peterhead. The
direction of greatest disturbance varies, however,
with the time of day and with the season.

If we divide the day into four periods—which we
shall call morning (midnight to sunrise), forenoon
(sunrise to noon), afternoon (noon to sunset), and
evening (sunset to midnight)—we find that the
apparent direction of arrival swings counter-
clockwise as the sun’s altitude increases, but lagging
on the sun, being most southerly in the morning
period, most easterly in the afternoon. (It should
be explained that all observations have an ambiguity
of 180°, but that all evidence, direct or indirect,
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points to the quadrant between east and south a
being far more disturbed than the corresponding
N.W. quadrant.) When we deal with the seasons
in similar fashion, we find a somewhat similar rule
of counter-clockwise swing following solar altitude,
the mean direction of arrival swinging back through
30° between spring and summer. The greatest
deviation from the mean occurs earlier in the west,
later in the east. Figs. 1 and 2 reproduced, deal with
the range of the daily swing in relation to geo-
graphical position, and with the scattering from the
most disturbed direction, in relation to time of day,
time of year, and geographical position. The
““ gtandard deviation ’ shown on these curves is a
measure of the variability of the direction of arrival
which may best be understood thus. On a compass
face lay off a line representing the most frequently
disturbed direction for any given period. On each
side of this line lay off a line making with it an
angle equal to the standard deviation. Then two-
thirds of all the observed directions of arrival will
fall within the range thus marked off. If there is
very little scattering during the period the standard
deviation will be small, the sector will be narrow,
and vice versa.

The majority of the observations which we have
been considering were made on circuits tuned to
very short wavelengths. It is a matter of general
experience that X disturbance increases very
rapidly with increase of wavelength. For that
reason the wavelength used in the Aldershot
observations was gradually increased from 600
metres in 1915, to 5,000 metres in 1916, and up
to 20,000 metres in 1920. It may be mentioned
that the directional observations on these diverse
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wavelengths fitted into locations with the short

wave Admiralty observations. B
We have examined the results of a year’s observa-

tions made at Aldershot on a wavelength of 20,000
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from which they come, sparse
in the region at right angles to
. this direction.

It will be clear that we can,
by measurement from these
records, plot curves showing the
mean apparent direction of
4 arrival, and the mean intensity
of atmospheric disturbance for
every hour of every day, and we

A
of Observotions
5 $

may hope that the running of
such recorders in various parts
) of the world may, with the
minimum of effort, provide us
with a general picture of the
sorrow of the wireless operator
on all the seven seas.

Just recently we have been
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Fig.3. Seasonal variation of direction of arrival of atmospheric

Srequency curves.

metres, and the general features of the data, as
shown in Figs. 3 and 4 are in close agreement
with those which I have just mentioned as
. derived from short wave data. We have the
same law of counter - clockwise variation of
apparent direction of arrival with the increasing
sun's altitude, indicating an extremely definite

« control of either or both of (a) the position of the

source of atmospherics or (b) the changes undergone
by the atmospherics on their way from source to
receiver, which, owing to the imperfections of the
direction finder, cannot readily be disentangled
from true variations in the position of the source.

A DIRECTIONAL RECORDER.

I suppose we are none of us at all fond of doing
work ourselves if we can get it done for us, and so
while making these observations by listening in
with headphones, we were trying to get an automatic
recorder to do this work for us. Figs. 5 and 6 show
you the arrangement of a type of recorder which has
been listening-in for a year and a half at Aldershot.
It consists of a frame antenna, 2 metres square,
driven by a clock, and carrying a drum on which
atmospherics are recorded by a syphon pen fitted
to an Abraham-Bloch oscillograph. The atmos-
pherics picked up by the frame are passed through
an amplifier with 6, 7, or 8 stages, the oscillograph
being in the plate circuit of triodes which are in
parallel in the last stage. The recorder uses dull
emitter triodes, and is very docile, requiring
attention once a day only, for chart changing and
clock winding. The filament accumulator is
changed twice a week, the H.T. accumulator,
60 volts, once a week.

An atmospheric is recorded in a position on
the chart which tells us three things: (1) the
magnitude of the disturbance; (2) the time
at which it arrived, and (3) the position in
which the frame happened to be sitting when the
atmospheric arrived. If the atmospherics are
coming mainly from a specific direction we shall
have a record in which the markings are crowded
on the vertical lines corresponding to the direction

experimenting on the possibility
of making the recorder show the
direction of arrival without the
ordinary ambiguity of 180°. It
is not an easy task to produce
an arrangement which will give
a sharply defined single minimum, but Figs. 7 and
8 show simultaneous charts from an ambiguous and
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an unambiguous recorder and show how interesting
suchtrecords would be.

‘TEE WAVE FORM OF ATMOSPHERICS.

We 'have begun then to learn where the culprit
«comes from, something about the route he prefers,
‘we have hints of strange vicissitudes on his journey.
But what is he like ¥ Well at last we are able to
say something about these details, although we
are only beginning
on the long task of
‘building up a por-

trait gallery  of
typical atmos-
pherics.

When the Radio
Research Board was
formed 1n 1920,
Dr. Appleton, of St.
John's College, Cam-
bridge, and I made
independent sugges-
‘tions that an instru-
ment in which the
moving part was a
‘beam of slow moving
«electrons, a cathode
ray oscillograph
.could be developed
with sufficient sen-
aitivity for the ex-
.amination of in-
dividual atmos-
pherics. While we
‘were working to-
wards the develop-
ment of an instru-

‘ment of sufficient
-gensitivity, the
Western Electric
Research  Labora-
tories in America

produced for other
purposes a cathode
ray oscillograph and
the very type of
instrument that we
required, and Dr.
Appleton and I
joined forces to
apply the new tube
to the examination
.of atmospherics at
‘the Aldershot sta-
‘tion, the station
which had  been 8

THE WIRELESS WORLD
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of 25,000,000 miles per hour, and can
deflected by the electrostatic fields resulti
from any potential difference between the deflect:
plates, of which there are two sets at right angl
The beam is focussed on the screen by ionisati
of a trace of argon left in the vacuum. A sharpl
defined spot of brilliant green fluorescence 1
produced at the point where the beam strikes th
screen, and if the beam is deflected at any spe
other than a ve
slow one, this spo
is drawn out into
line which show
the path traced ou
by the spot. Thé
afterglow of thg
fluorescent material
and persistence o
vision, combine tu
enable us to se
this line even when
the deflection is exe-
cuted very rapidly.
In faect, if the
electrons moving
forward at a speed
of 12,000 k/sec., are
deflected so that

they have also al
transverse velocity
of 1/10 k/sec., or
225 m.p.h., t.e., so
that the fluorescent
spot may be re-
garded as travel-

AvcusT 1, 1923

ling over the screen
at this speed, the
line of fluorescence
is  still distinctly
visible, even though
the line is
once only.
In order to ex-
amine such a transi-
ent phenomenon as
an atmospheriec,
occurring at any
moment whatever,
we must have some
means of making the
oscillograph draw a
“graph” of the
variation with time
of the voltage pro-
duced by the atmos-
pheric. This is

traced

«atarted in 1915 for
the  thunderstorm
inquiry .of which
I have spoken, and
-which has now
‘become the Radio Research Board Station,
Aldershot, applying itself to the study of at-
'mospherics in general.

The electrode system is shown in greater detail
in Fig. 9). A filament taking 1} amperes at
2 volts, emits electrons, which are accelerated by
400 volts applied between the filament and the
‘tubular anode of 1 mm. bore. A beam of
slectrons shoots. through this bore with a velocity

Fig. 5.

Directional frame and apparatus used in recording
atmospherics.

accomplished by
applying to that
pair of deflecting
plates which pro-
duces an horizontal
deflection, a voltage from a low frequency triode
oscillator. This oscillator is designed to give the
nearest possible approach to a pure sine wave over
a wide range of frequencies. Then the beam of
electrons will trace on the screen a base line, whose
length we can adjust by altering the coupling to
the oscillator, and which is best visualised as the
projection of a uniform circular motion seen edge on.
If we consider one complete cycle of the oscillator,
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Lartiug from the left hand end of the base line,
‘L)e spot starts from rest, increases in speed until

e middle of the base is reached, then slows down
radually till it comes to rest for a moment at the
dght hand end. It then performs a similar motion
rom right to left. Tf then the voltage due to the
stmospheric be applied to the plates producing
rertical defiection, we shall have this base being
ontinually retraced before and after the arrival
f the atmospheric, but while the voltage from the
tmospheric persists we shall have a curve traced

WORLD AND RADIO REVIEW
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the wave form of atmospherics. The capacity of
the antenna to earth is represented by C,. Its
*“ effective height ” is h metres. Its inductance is
very small in comparison with (y, a damping
resistance R, of such value that the circuit is
*“ aperiodic,” i.e., it is incapable of oscillating freely,
is introduced, and a variable condenser C is put in
series with the resistance.

In these circumstances the ‘ free ’ disturbance
will be of measureable amplitude for a period less
than 5CR seconds, when C, the capacity of C, and

ut in which the absciss® measure time on the - , C C, . .. .
=t inusoidal scale, whose main features we have C1 in series or 60_,_—6: is measured in farads and R
raced, while the ordinates are proportional to the in ohms; after that time it is negligibly weak. If
enstantaneous  vol- we can  arrange
sage produced at that 5CR 1s very
ach moment by the small compared

satmospheric.
'10, showing a curve

—4then reduced to an

{

{
(

Fig.

on such a base, and ‘

even time scale,
will show you the
type of distorted
picture  obtained,
and how it must be
treated before it can
be interpreted.

So much for the
oscillograph and the
picture it produces.
We must now con-
sider how we may
obtain a voltage
which shall tell us
as much as pos-
sible about the
atmospheric in the
ether, without com-
plications due to the
receiving aerial and
the auxiliary ap-
paratus. You are
aware that in any
circuit  containing
inductance or capa-
city an applied elec-

tromotive force
produces effects
which are of two

kinds—onea ‘““free ™’
disturbance whose
form and duration
depend only on the
constants of the
circuit, and on the conditions under which the
external force is applied, the other a *‘forced ”
motion which reproduces faithfully the variation
in the applied force. In order to examine the
applied force, in this case the electromotive force
produced in the antenna circuit by the variations
of the external field constituting the atmospherie,
we must—by choosing suitable values for the
circuit constants—arrange that the free disturbance
is negligible in relation to the forced mwtion, and
we must know the scale on which the forced e.in f.
reproduces the external field variations.
Considering the antenna circuit represented by
the diagram (Fig. 11), we have conditions such as
are used in the circuits employed for determining

Fig. 6.

Showing details of the direciional recording
apparatus.

with the duration of
the atmospheric to
be measured, then
the free pulsation
will bhe over and
done with so early
in the history of
the atmospheric
that we can neglect
it.  In practice 5CR
is  reduced below
1/10,000 sec.

Ii we join the
oscillograph  deflee-
tor plates across (',
we shall have ap-
plied to them at
any instant a vol-
tage equal to

C

C,+C,
times the voltage
existing in the an-
tenna at that
mstant, and that
antenna voltage
will be £ times the
instantaneous field
strength in the ether
due to the atmos-
pherie. measured in

volts per metre.
Thus if E is the
field strength, V¥V

the wvoltage across
the deflector plates,
O
14 0+ 0, hE.

The deflection on the screen is proportional to ¥,
it is in fact 1 mm. per volt, so knowing C,, C,, and
h we can at once determine E.

In practice there is a slight complication to be
introduced. The antenna which we erected at
Aldershot for these experiments was a single 1,500 ft.
span ol galvanised steel cable, with a capacity
of 2,550 yuF and an effective height of 15 metres.
1Ii now we consider an atmospheric whose field
strength is an eighth of a volt per metre, we should
have a maximun voltage in the antenna of 15/8,
or just short of two volts. We are unable to
neasute the total antenna voltage directly, however,
and so we must introduce the condenser C,, and c,
must have such a capacity that the shunting effect

D
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of the oscillograph itself, which behaves as a
2 megohm leak, is negligible. This forces us to

y (%
use a value for C; not less than 5,100 uuF. T 40,

becomes equal to }, and the voltage across C,
falls below % of a volt, the deflection below % of
a millimetre, too small to be measured.

There are two possible ways of overcoming this
difficulty. One could try to reduce the shunting
effect of the measuring instrument by making its
resistance of the order of 10 megohms, in which
case (/; could be made five times smaller and a
nearer approach to the antenna voltage attained ;
one could amplify the voltage across. C; by & known

THE \WIRELESS WORLD AND RADIO REVIEW!
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a deflection of 1-3 cm. per condenser volt instea
of 1 mm. per volt.

With these we can proceed to copy the instan
taneous pictures on the screen, knowing that they
are, within limits which we recognise, faithful
reproductions of the field changes in the ether (if
ether there be) due to atmospherics. As it is
impossible to demonstrate to the whole of a large
audience at once the working of the apparatus, I
propose to show it in operation at the end of the
lecture. (A demonstration was given at the end of
the lecture.) Fig. 12 illustrates typical atmo-
spheries and we must imagine the base line to be
visible all the time, though we must now cut it off
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Fig. 7. Chart from ambiguous directional recorder for atmospherics, 1932 G.M.T. June 13th to 1923

G.M.T. June l4th.

amount before applying it to the oscillograph.
Or we can do both at once. We can inter-
pose between condenser and oscillograph one
stage of amplification, using the resistance battery
coupling so. that the amplification may be
independent of the duration of the disturbances.
A suitable triode, such as the Western Electric
102 D.W., will give us a voltage amplification of
15 to 20 without difficulty and the grid circuit,
shunted across €, has a resistance of 50 megohms,
and even with a grid leak of 10 megohms, to enable
the amplifier to be worked at a point where a long
range of linear amplification can be obtained, the
shunt is now 8 megohms instead of 2, and we have

for a moment. We draw the shape we have
seen, mark against it the peak voltage read from
a scale written on the tube itself, note the base
frequency and the value of the coupling capacity,
and wait for the next atmospheric. The waiting
is not tedious, a normal night provides a hundred
pictures per hour. Fig. 12 shows panels from the
portrait gallery, these are untouched photographs
of the original sheets on which the screen images
were drawn down, and indicate the diversity of
form which is met with. There are, however, well
marked families of atmospherics and the four main
classes are shown in the figure. The first classifi-
cation one ¢an make is that of aperiodics in which
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the measured voltage does not reverse in sign, and
the quasi-periodics, in which one or more reversals
take place during the cischarge. "Chese two types
may each he subdivided into two classes, peaked
aud rounded. I shall enumerate, very briefly, the
principal characteristics of the first six hundred
examined by the cathode ray oscillograph, as
shown m Tables II. and [1L

On the whole the quasi-periodics occur a little
more freguently thaa the aperiodics, thenr larger
hialf wave is as often positive as negative and the
mean peak ficld strength is 1/8 v/m. The guasi
periodie lasts for a five-hundredth of a seeond, and
usually containg one complete oscillation. Thus
his frequency is ahout 500 per second, his wave-
Jengzth is 6U0,000 metres ; since acenracy ol tuning
is not of miieh imnportance in this case, we mmay say
that io lies between hali a million and a milhon
metres; a single wavelength would streteh from
5 L0 to 5 SC and beyon.

The aperiodics have about the same peak ftield
strength ; the majority of them do not lust so long
.as do the quasi-periodics, the most frequently noted
duration being 0-00112 sec. The aperiodics shuwed

notable predominance of atmospherics produeing
2n upward electromotive force in the aerial,
apeviodic atmospheries of this sign being seven vitues
a8 numerous s those of the opposite sign.

The rounded forms are 2.43 tines as frequent
@s the peaked forms, and the maximum voltage of

the peaked form is 2.14 that of the rounded form.
It is curious and significant that these two ratios
remain the same, within a fraction of 1 per cent.,
whether aperiodic or quasi-periodic atmospherics
are considered.

In inany cases the observed wave forms included
ripples whose periods were such as to bring them
near or within the upper range of radio wavelengths,
and in manyv other cases the forins were [too
compligated to be readily inrerpreted.

Fig. 9. FElectrod

cat od

system of Western [Hlectric
ray oscilloyraph.

We may corapare the fleld strengths just specificd
with those due to signals, and with the permanent
field existing in the atinosphere.
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b c

Fig. 10. Figurc drawn on (a) linear base, (b) and (c)
stnusovdal base.

On the one hand, when we compare the atmos-
pherics with the more or less steady field due to the
earth’s charge, we find the atmospheric producing
a change of } of a volt per metre in » field of about
200 volts per metre. On the other hand, the field
strengths corresponding to good transatlantic
reception need not be so great as 50 millionths of a
volt per metre. So, to take a rough analogy, if
we were to represent the transatlantic signal by
a tiny ripple 1 em. high and 1 em. long on the
ocean of the earth’s field, we should have to picture
an ocean 40 kilometres deep, and the average

R Cathode Ray
Osciltograph

= G To
A Triode
& Osciltator
X 11 ety
Fig. 11.

<

atmospheric as a mighty tidal wave, “ as steep us
a house end,” 25 metres high and only half a metre
long. This ocean would have a slow swell and
other tidal waves, some higher but much less steep
—but that is another story.

CoONCLUSION.

T have confined myself to-night to the deseription
of established methods of investigation, and to the
presentation of observed tacts. 1 have been
unable to touch on the most recent work at Alder-
shot, .ecause there are some very interesting
experiments which are only in the earliest stages
of development. I have omitted mention of work
done abroad. I have avoided all speculation.
I have not once mentioned the ruddy planet Mars,

THE WIRELESS WORLD AND RADIO REVIEW
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because I want to urge that what is needed to clea
the fog of mystery which seems to have envelope
atmospherics is not a speculation, is not a poun
of theory perilously perched upon an ounce of fact
is not an occasional observation isolated in spac
and time with unspecified circuit constants,"but i
simply measurement—measurement which nce
not be elaborate or difficult, but which must be
organised, systematic, and sustained.

In conclusion I would suggest that the
is much that you, individually and as a society,
can do to elucidate the problem of atmospherics.
The recording of the atmospherics occurring
immediately after time signals, which was asked for
by the British Association Committee just befor
the war, can be done by most amateurs who care
to add a simple recording device to their amplifiers
The last slide of all shows the type of records one
can obtain from a simple syphon recorder. Many
of you have frame aerials with which you can make-
systematic directional observations on atmospherics..
Some of you may care to attempt a solution of the
most untouched problem of the inclination to the-
vertical of the wave froat 'n atmospherics. Some
micht prefer to try forecasting local weather by-
obsevation of the types of atmospheries preceding
differe 't meteorological events. And some could
help i ‘o our work at Aldershot by sending us a.
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Fig. 12. Typical drawings of atmospheric wave:

forms,
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Fig. 13. Apparatus for examination of wave form of atmospherics.
TaBLE I1.—CHARACTERISTICS OF THE MaIiN TYPES.
E, v/m. Duration, us.
A Number ) ) . Peak
Type and sign observed. Maximum ] ‘ Maximum il ratio.
Mean. Mode. Mean. = Mode. )
observed. observed.
LN I ‘ | oal — —a
A+ 38 0-05 0035 010 1475 1250 | 2,500
A — ' 254 0-14 0-045 0-80 4625 1250 | 55,000
A both signs 292 0-125 0-04 4245 1250 —
Q -+ - 105 0-20 0-04 0-67 2075 2000 8,500 2320 1-8
Q + 73 0-07 0-025 0-33 1925 2000 13,750 2880
Q — 120 0-10 0-04 | 0-58 1800 2000 10,000 2580 20
All Q’s 298 0-13  0-04 1900 2000 — 2600

Henry Jackson, for providing the faci'ities for
carrying out most of the work which I have described,
and for permission to talk to you about it. I am
also indebted to Mr. J. F. Herd, M.LRad.E,
professional assistant at the Aldershot station, for

postcard specifying the place and the exact time—
really exact time to a second or two—at which
lightning flashies are observed by them.

I have to express my indebtedness to the Radio
Research Board, under the chairmanship of Rir
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TasrLe 1II.—CHARACTERISTICS OF THE SUB-TYPES.
I T | m
| Number observel. Mean E, v/m. | i Slope ratio.
T | S — | Mean | Cycle —
ype. ! ‘ duration| ratio.
+ | + — !Total. + — | Total. 1 1.
!
’ [ | U 8. |
A peaked 1 ‘ — | 50 51 0-07 — 0-12 | 0-12 1080 — 5:0  1:64
A rounded 33| —| 9 124 0-045 - 0-06 0-056 1470 — 2:0 113
Q peaked 10 9 28 47 0:094 0-084 | 0-095 @ 0-092 2290 | 1-2
Q rounded 29 | 37 48 114 ] 0-045 0-032 | 0:052  0-043 2115 1-5 |
34 | — 141 175 g (|- Spein . 0-075 1280 |
Q o 39 | 46 76 161 (== — - 0-058 2160
Peaked 11 9 78 98 — - — 0-11 1650
Rounded 62 ; 37 139 238 - — — 0-05 1730
* (1) Gives mean with values> 10 included as 10.
(2) Gives mean with values> 10 excluded.
preparing the demonstration (a demonstration  Secretary for lending th2 accumulators necessary

was given at the close of the meeting), and to your

for the experiment,

QUESTIONS AND ANSWERS

‘“*A.B.C.”’ (Burton-on-Trent) asks (1) If a
small fixed condenser could be permanently connected
tn series in the aerial circuit, retaining a variable
condenser in parallel with the aerial tuning inductance,
(2) What is the most suituble metal for the ** cat
whisker * of a crystal detector in which synthetic
galena ts employed. (3) How can the sirenyths of
different signals be compared.

(1) The arrangement is to be recommended in
some cases. You should find by experiment
whether the results are improved through adding
the condenser. (2) Various metals have heen used
with equally satisfactory results. We suggest
that you make tests with hrass, copper and gold
“cat whiskers.”  (3) The strength of signals
may be compared by the shunted telephone
method, which is described in most wireless text-
books.

CJW.? (Bristol) asks (1) With reference to the
article, *“ The Construction of a Four-Valve Delector
Amplifier ” in the issue of March 24th, how is a
three-coil tuner connected to the set. (2) If the ends
of the filament resistances for the L.F. valves should
not be connected to negative L.T. instead of positive
in the circuit diagram of kis set.

(1) The three coils of the tuner should be
arrangecd so that the aerial tuning inductance is at
one side, the closed ecircuit inductance in the
middle, and the reaction coil on the other side.
The two terminals of the aerial tuning inductance
are connected to aevial and earth respectively, the
two terminals of the closed circuit inductance are
connected to the terminals marked “ A and “ 15 >
on the set, and the reaction coil terminals are
connected to the two terminals marked ‘“ R’ on

the set. (2) The filament resistance connection in
this diagram is not correct. The end of the
filament resistance should be connected to negative
L.T., as you point out.

‘“A.S.C.”’ (Faversham) asks (1) If a satis-
factory telephone transformer could be made by

utilising an  dron core 3} in  diameler and
23" lony, the primary winding being 3 ozs.
of No. 44 enamelled wire, and the secondary
winding 6 ozs. of No. 32 S.8.C. wire.

(2) For the approximate area of the overlap of tinfoil
required in two varteble condensers constructed in
accordance with the diagram given on page 12 of the
issue of A pril Tih, 1923, the capacities required being
0-0005 mfd. and 0-001 mfd. (3) For particulars
of « set of hasket coils to tune from 150 to 12,000 mnetres
with a 0:0005 mfd. variable condenser in parallel.
(4) When should a grid leak be included in « valve
curcust.

(1) Yes. (2) We refer you to the article dealing
with condensers in the issue of June 9th. (3) You
should wind a number of coils, two or three with
50 turns of No. 26 D.C.C., and others with 80 and
120 turns each. They should be wound on a
former 14" in diamneter with 15 spokes. (4) A grid
leak is connected to the grid of a valve when a
stopping condenser is used.  If no grid leak is con-
nected the stopping coundenser may become
charged, and the valve would not function pro-
perlv. A grid leak is connected to allow the
charge to leak away at a suitable rate.

‘“A.B.C.”" (Bradford), submits o diagram of
« three-volve set and asks (1) With reference to the
circust given wn reply to ** D.T.” (S.E.22) on page
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128 of the issue of April 28th, if we advise the adoption
of ths circuit in preference to the one submatted.  (2)
What gauge of wire and how many turns are required
for a “set of homeycomb plug-in coils to tune from
300 fo 500 metres, using a former 2" in diameler.
(3) What should be the width of the formers, and the
number of pins on each.

(1) The ecircuit given in reply to ‘‘D.T.””
(S.E.22) would be preferable to the one submitted.
(3) and (2) Use No. 26 D.C.C. wire, and wind coils
on formers of 2" in diameter, 1’/ in width, and having
30 pins on each face with the following numbers
of turns: aerial 75 and 35 turns; secondary 50
and 75 turns; reaction 75 and 100 turns; anode
75 and 100 turns.

“J.G.D.”” (Lewisham) submits « diagram
of a two-valve set, detector and one L.F. valves,
and asks (1) Why it is impossible to tune out the
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diagram is given in Fig. 1. (4) We think that.
you would be well advised to retain your aerial.

““DUSTY *’ (Yorks) asks the following questions:
with reference to Fig. 1, page 61, of the issue of
April 14th. (1) If a set constructed SJrom this
diagram would be approved by the P.M.G.  (2) Hour
much wire of the same size as sample submitted.
should be used for the primary winding of a L.F,
intervalve transformer, and also for a ielephone
transformer. (3) What would be the gauge and
wesght of wire to wuse for the secondary windings-
of the transformers. (4) If *“ The Rudio Experi-
menters’ Handbook.” by P. R. Coursey, will give
information on the building of coils.

(1) Tf, when constructed, the set is incapable:
of setting up oscillations in the aerial circuit, 1t
would be approved by the P.M.G. The circuit
is a good one, the reaction coil being coupled with

transmissions from the London broadcast station the anode coil. (2) and (3) The sample of wire:
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when receiving the transmissions from other hroadcast
stations, using a set consiructed according to the
diagram submitted. (2) Why the addition of «
H.F. amplifying valve decreases the strength of
siynals recewed. (3) For a diagram of a one-valve
H.F. amplifying panel, to include a switch for
cutting out the valve when desired. (4) If vartous
alterations to his aerial would be advisable.

(1) The principal reason why you cannot tune
out the transmissions from 2 LO is because you
are employing a single circuit tuner. We recom-
mend that you employ a loose coupled tuner, the
closed circuit coil being tuned with a 0.0005 mfd.
variable condenser. (2) You have not given us
particulars of the H.F. amplifier. We presume
the H.¥. circuits are capable of being tuned to the
correct wavelength. If you are employing reaction
it is just as well to reverse the counections to the
reaction coil when a valve is switched in between
the detector and the aerial circuit. (3) A suitable

“ J.G.D.”" (Lewisham).

S

0-0002:F

I -

Tuner and single valve H.F. punel.

submitted is No. 34 D.C.C., and is not suitable
for use in an intervalve transformer, but may be
used for the secondary winding of a telephone
transformer. An intervalve transiormer may be
built as follows :—Primary winding 8,000 turns
of No. 42 S.8.C., secondary winding 20,000 turns
of No. 44 S.8.C. Core 3" in. diameter of No. 22
soft iron wire. The telephone transfermer primary
winding may have 8,000 turns of No. 42 S.8.C. and
a secondary winding of 1,500 turns of No. 34 S.8.C.

CF.W.?? (Manchester) submits a diagram of
a three-valve set, detector, and two L.F. valves, ar_ld’
asks (1) If the diagram is correct. (2) If the vario-
meter in the plate circuil of the detector valve will
produce regeneration. (3) Would the production
of oscillation render the set unsuitable for the receplion
of British broadcast transmissions.

(1) The diagram is correct. (2) A variometer
will give regenerative effects when connected 2im

www americanradiohistorvy com


www.americanradiohistory.com

614

the plate circuit of the rectifier valve. (3) It is
ot permissible to use any form of reaction which
will set up oscillations in the aerial circuit, during
the hours of British broadcast transmissions.

‘“E.C.G.”” (Luton) asks
of a five-walve

(1) For a diagram

recewer employing two H.F.,

00002)F
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“H.J.N.W.” (Birmingham), asks (1) Fo
particulars which will enable him to construct
tapped high frequency transformer for use on wave
lengths from 150 to 30,000 metres.

(1) We would refer you to the reply given t
‘“*M.A.H.” (Stoke Newington) in the issue o
March 24th, 1923.
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Fig. 2 ¢ E.C.G.”” (Luton). Recetver with 2-v-2.

detector, and two L.F. valves. A sertes-parallel
switch 1is requared for the aerial condenser, and
switches for controlling the number of valves in use.

The diagram is given in Fig. No. 2.

“T.A.LD.”” (Woking) asks (1) Whkich of
the following batteries would be most satisfactory
Jor use as u L.T. unit (a) Sack Lecllanche. (b)
Bichromatic. (¢) Dantell. (2) 1f a 400-volt ac-
cumulalor could be charged from a battery of Dandetl
cells.

(1) None of the batteries mentioned is suitable
for the purpose of supplying filament current for
a valve set. These batteries give the most
satisfactory service when the discharge is of an
intermittent character. (2) A suitable battery of
Daniell cells would be expensive to install, and
would require continual attention. The cost
would probably be out of all proportion to that
incurred by charging accumulators in the usual
manner.

‘“H.S8.”” (Littlehampton) asks for a diagram
of-a four-valve set comprising one H.F. and three
L.F. valves. He complains that he 18 unuble 1o operate
a loud speaker satisfactorily with a receiver having
Sour L.F. valves.

We would refer you as follows :—Fig. 5, page 259,
May 26th, 1923 ; Fig. 4, page 296, June 2nd, 1923 ;
Fig. 5, page 366, June 16th, 1923.

A separate anode voltage may be provided to each circust.

— |
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N OTE —This section of the magazine is placed
* at the disposal of all readers who wish

to recetve advice and information on matiers pertaining
to both the technical and non-technical sides of wireless
work. Readers should comply with the following
rules :—(1) Eacl question should be numbered and
written on a separate sheet on one side of the paper,
and addressed ‘* Quesitons and Answers,” Editor,
The Wireless World and Radio Review, 12/13,
Henreetta 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 gqueries have not been dealt
with before. (3) Each communication sent in to be
accompanied by the ‘° Quesitions 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 sheel 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 destred, 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 is the maxi-
mum which may be sent in at one time.
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In this issue an announcement is made
regarding a scheme which is being intro-
duced whereby wireless societies throughout
the Kingdom may be brought more closely
in touch and share directly in the responsi-
bility of watching the interests of amateur
users of wireless as a body.

Hitherto, the Annual Conference of wire-
less societies called by the Radio Society of
Great Britain, has been the only opportunity
which the representatives of radio societies
have had for meeting and discussing matters
affecting their mutual welfare. At the
last Annual Conference an eftort was made
to bring about some closer method of
co-operation between all societies, but no
definite scheme was introduced. Now the
Radio Society has itself formulated a scheme
whereby elected representatives  from
amorigst the alfiliated societies shall form
part of the permanent Comunittee of the
Radio Society and by attending committee
meetings will be able to give direct expression
to the views of their electorate.

High Frequency Amplification below 200 Metres.

Many transmitting amateurs are devoting
their attention to the design of transmitting
apparatus suitable for working on wave-
lengths below 200 metres in order that they
may avoid interference with broadcasting
and at the same time permit of transmission
and reception taking place during broad-
casting hours.

Difficulties in the design of the trans-
mitter having been overcome, one is faced
with the problem of designing an efficient
receiver to work on the short wavelengths.
A receiver in which lgh frequency amplifica-
tion is not employed can be made quite
easily to tune to zoo metres, but it is not an
easy matter to. devise a high frequency
amplifying circuit suitable for use on these
short wavelengths. High frequency ampli-
fication of course must be adopted for long
range experimental work, and judging from
queries which have come to hand, a good
deal of trouble has already been experienced
in this direction. It is not thought that
the arrangement of the supersonic-heterodyne

THE WIRELESS WORLD AND RADIO REVIEW

EDITORIAL

The New Organisation for Amateur Unity,
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NOTES

This scheme, which has been occupyi
the attention of the Committee of {
Radio Society for some time, should rest
in a very considerable strengthening of t
amateur position. It is fortunate that tl
organisation should have been launch
with no further delay since there is eve
indication that there 1s much work to
done in the near future.

The aim of everyone at the present tim
if he is in any way interested In preservis
for the amateur a recognised place in tl
ether, should be to make every efiort
ensure unity in the matter of gener.
policy. He must show a bold front
the event of any proposals being
duced which may adversely affect th
amateur’s status.

The experimenter should not lose sight
the fact that amongst users of wireless h
may find that he is a minority, and unles
a minority is well organised and delermine
it must eventually become subservient t
the majority.

—

completely solves the problem.
in the design of receivers for short
wavelengths is to employ a variometey
in the plate circuit of the high frequency
amplifier. This 1s generally adopted 1
America, but the degree’ of amplification
produced is not always entirely satisfactory
in view of the small mductance necessary
to tune to the short wavelengths. The effects
of stray capacity in the plate circuit may
produce serious detrimental effects, for it
must be remembered that a capacity of
10 micromicrofarads represents a very low
resistance path to the oscillatory currents
used on the short wavelengths. This stray
capacity is, of course, utilised in bringing the
plate circuit into tune, yet if good amplifica-
tion is to be obtained the capacity in the
plate circuit must be kept to a minimum.
The construction of a sensitive receiver for
use on wavelengths below 200 metres 1s a
matter to leave in the hands of the experi-
menter, and it is to be hoped that new features
in design may be forthcoming.

=]
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OTES ON THE CONSTRUCTION OF
WIRELESS WORKSHOPS.

By Rictiarp TweLvETREES, A.M.I.Mech.E.

S soon as the amateur constructor

who works indoors finds that his

activities are too much limited by

2\ want of proper workshop facilities,

he begins to think about a separate workshop.

He may or may not be inclined to build the

latter himself, but in either case there are

certain pcints to consider if the proposed

shop is to give the best service. A good

many amateurs of scientific bent are all

at sea when it comes to building operations,

even on a small scale, and as I gained

quite a lot of experience over mistakes

made in Euilding my own wireless workshop

perhaps it may prove of some value to
readers.

cause as a rule only one spot will be at all
suitable, but in larger gardens there may be
the choice of several positions. As the
workshop cannot be considered as self-
contained if advantage 1s taken of electric
light, gas and water supplies from the house,
the workshop is the better and the less the
expense incurred in arranging for these
services. Its position relative to certain
rooms in the house is very important;
for the amateur whose pleasure interferes
with the repose of less active members of
the family, soon becomes unpopular. Again,
the position of the workshop may suit every-
one on their own side of the fence, but prove
a continual nuisance to one’s neighbour.

A Corner of the Author’s Workshop.

Selection of Site.
In small garden plots the site of the
workshop seldom presents difficulties, be-

This is all very important, for once the
workshop has been erected, at no small
expense, it becomes more or less a permanent
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why I emphasise the importance of selecting
a site unlikely to inconvenience anybody.

Foundation of the Workshop.

It is very necessary that the workshop
should have sound foundations, even though
the structure be but of a portable nature.
A nice substantial looking wooden shed
when viewed in the builder’'s yard may
prove a very different affair after it has
been in service for a few months, unless
suitable foundations are provided.

THE WIRELESS WORLD
feature of the suburban landscape ; that is -

AND RADIO REVIEW Avgust 8, 192

tion is really essential. A square foot
flower bed or lawn has not a very great lo
resisting capacity, and therefore the porti
of the garden given up to the worksh
should be dug up and planted with coa
rubble to a depth of 6 ins. to x ft. T
surface should be smoothed and cover
with concrete, which will provide tl
necessary support for the workshop.

Frame Buildings.

The production of all classes of portab
buildings has improved so greatly th:

Another view of the workshop. It will be noticed that both gas and electric light are
The provision of ample cupboard space and racks s essential where the

avatlable.

workshop dimensions are limifed.

One starts with a modest tool equipment,
and all is well. Later on more elaborate
equipment is acquired and the door begins
to jamb, which generally means that the
shed has commenced to subside. Further
additions are made, a lathe and other heavy
articles are added and the whole building
gets strained almost to the point of collapse.
After a few rainy days the roof begins to
leak, which, of course, marks the beginning
of the end of that building, for no one will
leave expensive tools and apparatus exposed
to damage from rust.

If one is spending money on a really
businesslike workshop, a substantial founda-

amateurs need not take the trouble to bnild
their own workshops unless this course is
rendered essential for financial reasons.
Sectional buildings capable of being extended
to almost any size, and which can be fixed
up by a few bolts, can now be purchased
from various firms, these serving as excellent
workshops for amateur wireless constructors.
Having selected the bnilding one intends
to purchase or drawn out the one to be
constructed, the points at which electric
light, gas, and water supplies are to be led
in, have to be determined, so that the cable
and pipes can be run under the ground, thus
creating no unsightly appearance or setting
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, local electrical disturbances in the case
the electric cable. The practical value of
e workshop is enormously increased by
e above-mentioned services, for during the
inter no cne enjoys working in a cold,
mly lighted shed, where any useful ex-
srimenting is out of the question. I once
sard the house of an enthusiastic wireless
mateur described as somewhere to go when
e had to come out of his workshop, which
jowed that he, at all events, knew how
5 arrange things, and had his shop built to
atisfy his needs in respect of comfort.
—eedless to say, the work he turned out was
if the very highest order.

The sides of the workshop may be as
=—}imsy as you like provided they hold up the
‘oof and keep out the rain, but the flooring
seeds to be of very sturdy description.
Suppose one uses a treadle lathe at first, the
desire to spend one’s energies in a better
way than doing an electric motor out of
a job soon results in the adoption of power
to drive the lathe. In small workshops it is
better to use the floor as a fixture for motors
than to use overhead countershafts, as the
latter tend to shake the structure and the
consequent vibration is very annoying. The
floor boards should be supported on stiff
cross battens, raising it well above the
concrete foundation, and if tongued and
grooved planks are used one avoids the
possibility of losing small components through
cracks caused by shrinking boards of the
ordinary description.

Some workshops of the portable class
have plain concrete floors, but in cold
weather these strike very cold to the feet,
and also prevent one from fixing benches
or small machine tools securely to the floor
when required.

Amateurs who have started with one of
the tool cabinets described in the issue of
June 3o0th, 1923, can transport these into
the workshop, but the extra space available
enables one to fix up a substantial bench
which gives still better accommodation for
experimental and constructional work. In
the interests of tidyness and efficiency ample
cupboards and shelves should be arranged
and the racks for material described in a
previous issue can be adapted as part of
the workshop equipment, in addition to
other pizces of apparatus to be dealt with
later.
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Whilst the erection of the shop is 1n
progress proper arrangements can be made
for fixing up an efficient aerial mast and also
the opportunity for providing a first class
“ earth ”” should not be overlooked. 1If the
shop is properly heated and lighted it may
be used as a testing station, and therefore
the earth and aerial leads can be connected
with a special form of panel in the shop, the
convenience of which will be fully appreciated
by methodical experimenters.

Ventilation and Other Considerations.
The ventilation of the shop must be
carefully considered, as otherwise one may
be compelled to work in vitiated air, especially
if the shop has been shut up for any length
of time. If the design is tastefully selected
the exterior can be made to harmonise with
the style of the residence, and lend its walls
to support creepers, rambler roses, or other
forms of garden decorations, so that the
natural beauties of a cultivated plot may
not be spoilt by the presence of the workshop.
The internal layout of the shop is largely
a matter of taste, and as amateurs have so
widely differing views on this point, the
matter will be left for individual treatment,

REPLACING A DETECTOR VALVE WITH A
CRYSTAL DETECTOR.

Sometimes the detector valve burns out or
the battery runs down just at the time when it is
most needed. With the very simple arrangement
described, however, a crystal detector can be
substituted easily so that reception can be con-
tinued. It is a good idea, too, to use the crystal
detector for local reception, saving the audion for
long distance work.

If you examine a valve detector circuit you will
see that it is only necessary to connect a
crystal detector across the grid and plate to put
it in series with the telephones around the tuning
circuit. This leaves the telephones open at the
other side where they are connected to the positive
terminal of the high tension battery. Therefore,
it is necessary to put a lead between that terminal
and the side of the low tension battery to which
the other end of the tuning circuit is connected.

A simple crystal detector can be mounted on a
small ebonite disec set in the base of a burned-out
valve. One side of the detector should be connected
to the grid contact pin and the other side to the
place contact pin of the valve base. Then the
detector unit can be set into the valve holder in
place of the valve. This can be done very quickly
and the lead put on the battery terminals.

If it is not convenient to adjust the detector
when it is in the valve holder, put two terminals
on the valve base in place of the crystal detector,
connecting them as before. Then flexible leads
can be run from those terminals to a detector
conveniently located on the operating table.
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HE term * Honeycomb ” as ap-

plied to this coil was originally

intended to describe the cellular

formation of the wires in the coil,
but owing to later developments in the
method of winding these coils, it was found
necessary to amplify the term, and such
coils are now spoken of as either Unilateral
or Duolateral Honeycomb Coils.

Before describing the ditference between
these two windings, the general underlving
principles of the two types of windings may
first be considered.

The purpose in the design of these coils
has been to provide a multi-layer inductance
coil of the highest possible efficiency, of
sound mechanical construction, readily adapt-
able to the tuning of any type of circuit,
and capable of being easily included in any
particular design of receiving apparatus.
The maximum efticiency of a multi-layer
mductance coil is obtained when the distri-
buted self-capacity of the winding is low,
its inductance value high, high frequency
resistance and power absorption factor low.

To obtain such results it is essential that
the various turns in the coil shall be spaced
in relation one to the other, that closely
adjacent turns shall be at an angle to one
another, and that the insulating coating on
the wire and any surrounding insulation
used for forming the complete structure
shall be of low self-inductive capacity value
and have a low power absorption factor.

It 1s also desirable that air insulation
should be utilised wherever possible, whilst
at the same time the coil should be self
supporting as far as possible without losing
the properties of rigidity and durability.

Bearing in mind these requirements it
1s interesting to trace how these properties
have been introduced in the manufacture
of inductance coils under the De Forest
patent No. 141,344.

The problem of arranging a sound mechani-
cal structure while maintaining maximum

efficiency was no simple one, but nevertheless:

it has been successfullv tackled.

THE WIRELESS WORLD AND RADIO REVIEW

HONEYCOMB INDUCTANCE COILS

In the following article a description is given of the methods employed in
the manufacture of honeycomb inductance coils at the works of the
Igranic Electric Company.

By J. T. MouLp.

Avcust 8, 1923

De Forest, in conjunction with The
Universal Winding Machine Co., of Boston,
USA, employed a machine which, by
cross-winding the various turns of wire,
causes a coil to be formed in such a way that
the various turns of wire lock one on to the
other, thus forming a solid structure, each
turn of wire helping to support the other
turns. The spacing of the wires in the coil
presented some dilticulty as the method of
producing this self-forming coil on the
machine depended entirely on each turn of
wire lying tightly against the previous turn
of wire to give the necessary locking effect.
A false foundation for the coil had therefore
to be provided, and this took the form of a
soft paper tube, over the edges of which the
first layer of spaced turns was locked, the
consecutive layers of turns being locked on
this first layer of wires by the ordinary
operation of the machine. The consecutive
layers of wire are laid directly over the
wires in the previous layers, the diamonds
formed by the angular lay of adjacent wires
forming the cells in the structure of the coil
which has given rise to the name honeycomb
coil.

In the later development of this winding
the adjacent turns in the layers are spaced
twice the distance apart and consecutive
layers were staggered so that the turns lie
midway between the turns in the previous
layer. This arrangement has improved the
efficiency of the winding, and has introduced
the term duolateral, the original form being
termed unilateral.

Reference to Fig. 1 will clearly show the
difference between these two methods of
winding. In diagram A a section is shown
through a unilateral coil where the white
dots denote all wires of one angular dis-
position, and black dots denote all wires of
the opposite angular disposition.

From this it will be seen that all wires of
like angle, that is running parallel to each
other, are spaced twice their diameter in
their layer and their diameter apart in
consecutive layers.
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In diagram B a section is shown through
duolateral coil, and here it will be scen
at all wires of like angle are spaced five
nes their diameter in their layers, two to
ree times their diameter between inter-
ediate layers, and three times their diameter
consecutive layers. By this means the
stribnted s21f capacity is reduced.
The machine which 1s used to wind these
sils is very interesting, -and a“description
1ith illustrations should be of special interest.

ST

A .—Tlustrating unilateral winding.
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shown at A. By means of this combination
of mechanical motions, for every revolution
of the cam the ratchet advances the epicyclic
gear through the slipping clutch by a certain
angular movement. This angle is adjustable
by varying the eccentricity of the mounting
of the ratchet wheel and pawl, so that very
fine adjustment of gain can be obtained,
enabling the wire in the alternative layers
of the coil to be laid one above the other,
spaced out the predetermined amount, and

z-3o'504

’ 8 8
$°8.8.8
_499999‘999 s _ 8

B.—Ilustrating duolateral winding.

Fig. 1. Diagrams illustrating the differcnce between duolateral and untlaterial windings.

The machine consists primarily of a
winding spindle A, Fig. 3, which runs at a
high speed. and is provided with a suitable
friction clutch drive for putting the spindle
into operation, and also to allow for the
automatic stopping of the machine when the
correct number of turns has been wound on
the coil or in the event of the wire breaking.
Combined with this winding spindle is a
special gear-box and what is termed a gainer
mechanism, which is interposed between the
winding spindle and a separate camshaft.

The gear-box is shown in Fig. 2 with the
cover rerwoved. The camshaft carries a
cam, which sets up a reciprocating motion
in a guide, which feeds the wire on to the
coil. The speed at which this reciprocating
motion takes place depends entirely upon
the angle at which the wire is laid upon the
coil, and also upon the number of spaced
turns of wire which go to represent one layer
of wire on the coil. To obtain this particular
formatior. of wire, the gear-box encloses a
train of compound gearing, and in addition,
an epicyclic gear operated through the
medium of a slipping clutch and an eccen-
trically rounted ratchet wheel and pawl as

Fig. 2.

A view of the qear-box with the cover removed.
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Fag. 3. A cou wn process of winding on the machine.
the consecutive layers disposed midway
between the wires of the alternative layers.

Figs. 3 and 4 show the progress and method
of winding. By this means a coil perfectly
spaced and self-supporting in every way can

be speedily produced, one coil being identical

with another from every point of view.

Such a coil, when completely wound, can
be taken straight from the machine, all that
is necessary to hold the outer turn of the
wire being the fixing of a small sticky label.
A special expanding type of mandrel has
been designed to carry the coil during the
winding operation on which the paper tube
is mounted, a special registering stop being
provided on the mandrel to bring the paper
tube midway between the two extremities
of the layer of wire, thus enabling each coil
to be wound with the same degree of locking
on the paper tube, eliminating any adjust-
ment of the paper tube¢ on the part of the
operator, and thereby speeding up produc-
tion.

This mandrel is split and is expanded by
means of a large end core, see I'ig. 3, which
can be easily operated by hand, and so does
not require the use of a spanner, which, of
course, would lower the speed of this opera-
tion. Having completed the winding of the
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coil it is removed from the machine fo
mounting.

The second operation in connection with
this coil is the definite fixing of the position
of the leads, and impregnation. This is a
simple operation, and consists of laying the
lead wire in position along the coil and
sticking them by the use of an adhesive
paper band, the paper being of such a nature
as to readily absorb the impregnating
material which is applied later. By fixing
the leads at this stage it ensures that the
inner lead is isolated from the other turns of
the coil, and also that the same direction of
winding will be maintained in the whole of
the coils, as indicated by the position of the
leads.

The next operation is the impregnation of
the coil. A special varnish is used for this
purpose, which has a low inductive capacity,
and has quick penetrating powers, to enable
the operation of saturating the cotton to
take place very rapidly.

After thorough drying in heated chambers,
the coils are immersed in this varnish in
tanks, and are then placed upon a centrifuge
spindle, which is rotated at a very high
speed, and brought to stop by means of a
brake after a definite period has expired.

L P

Fig. 4. Another illustration of the process of winding.
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2 coil has then sufficient varnish on every

t of it to give a good coating, but has

surplus, which would cause either soft

its 1n the coil, or would make the baking
sration a lengthy one to harden out these

t spots. The coils are then returned to

> heated chambers until the varnish is

rdened.

Mounting is the next operation, and where

ssible, time-saving jigs which have been

signed to suit the requirements of this
rticular coil, are used. To each end of

e coil a metal connector has to be soldered,

aich, being much larger than the wire,

kes considerably longer than the wire to
lder. To overcome this variation, the
mnectors are laid in a trough having an
ectrical heating element in its base. By
iis means the connectors are brought up

) a temperzture at which they can just be
»mfortably handled, and consequently the
ctual time for the soldering is reduced by
1e difference in the time taken to raise the
>mperature from the atmospheric to a
sldering temperature, and the time taken
> raise it from a pre-heated temperature
5 the soldering temperature. This has
een found to reduce the time for this
peration by 50 per cent.

The pre-heated connectors are then drop-
sed into the small jig which holds them in
he correct position for soldering, and to
srevent the solder running into a tapped hole
vhich communicates with the hole for the

Fig. 5. A completed plug-in type of coil.
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A coil with the special gimbal method of

Fig. 6.
mounting.

wire, a small screwed plug treated with
French chalk is inserted in the hole. The
actual soldering is carried out by the use
of long tipped electric soldering irons, a
non-corrosive flux and soft solder being
employed. To set the solder quickly, a
wet pad is placed directly on it, so reducing
the temperature rapidly, at the same time
washing off any surplus flux.

The coil, complete with its connectors,
passes to the next operation, which is that of
fitting the moulded insulator which separates
the two connectors, and holds them together
mechanically to form them into a plug
connector for plugging in to the coil holder.
Special stands with spring grip and rotatable
on their bases, are provided for mounting
the coils during this operation, in order to
relieve the end wires of any strain, so that
the two moulded insulators can be poised
on the coil and the connectors can be slipped
into their registers in the moulding, and the
clamping screw between the mouldings
pressed in easily. Screwed plugs, shaped as
taps with knurled heads, are placed between
the halves of the insulator and are unscrewed
after assembly. By means of the revolving
base, the coil can be turned from side to side,
and the screwing and locking operations
carried out very rapidly.
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The final operation is the assembling of a
band with the indicating plate on the coil.
The band forms a means of firmly fixing
the moulded plug on to the coil without
interfering with or damaging the winding.
This band is made of toughened leatheroid,
treated with an insulating enamel, after
moisture has been dried out. Similar stands
to those used for mounting the mouldings
are used for carrying out this operation as
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type coil can only be used as a varic
coupler.

Batches of coils when complete ar
thoroughly inspected and tested for circuit
inductance, and high frequency resistanc
against a set of standards which have beer
tested and calibrated by the National Physica
Laboratory.

The latter test is essential, as variation:
in quality of wire, insulation of the wire
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VALUE OF PARALLEL CONDENSER IN MICROFARADS.

they enable the operator to pull the band
tight with one hand, while screwing a fixing
screw in with the other.

These operations complete the plug-type
coil shown in Fig. 5, whilst another type
shown in Fig. 6 is produced on similar lines,
but in this case the plug and socket are re-
placed by Gimbal connectors mounted direct
on to the coil, the advantage of this type of
coil being that it can be used both as a vario-
meter and vario coupler, whereas the plug-

or manufacture of paper tubes, varnish or
enamel would cause a large variation in the
high frequency resistance of the coil.

The coils are made in sixteen sizes, and
cover wavelengths of from 50 to 22,000
metres.

The chart given in the accompanying
illustration shows the ranges of wavelengths
which may be obtained with coils of this
type when shunted with variable condensers
of the values shown.
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Resistance and Reactance Capacity
Coupling for H.F. Amplifiers.

By P. R. TrOMAS.

HE method of treating parallel
circuits adopted by Mr. S. O.
Pearson, B.Sc., in his article,
“ Electrostatic Capacity in Radio
rcuits,”* can be applied to the case
radio frzquency amplifying cireuits,
ith either the resistance or reactance
ethod of coupling.
The grid potential of the amplifying valve
so arranged that the valve operates on
1e steep part of its characteristic, and
1erefore, superimposed on the steady plate
urrent, is an alternating current whose
‘equency equals that of the incoming signal.
‘he valve is essentially potential operated
nd we must therefore make these alternating
wurrents produce alternating potentials which
‘an operate the next valve. These alternat-
ng potentials are produced by placing an
mpedance in the plate circuit of the valve,
‘hus producing a potential drop which is
nstantaneously proportional to the current
ind the impedance. It is therefore obvious

—that this impedance must be large in order

that the potential drop shall be a maximum.

The arrangement designed to produce this
impedance is connected between the plate
of the valve and the positive side of the high
tension supply (H.T.+). Since the positive
of the high tension supply is at a fixed
potential, the voltage fluctuations will occur
at the plate of the valve. The grid of the
next valve :s therefore connected to the
plate of the amplifying valve by means of a
condenser, a leak being provided to filament
or potentiometer, since a leak across the
condenser would connect the grid directly
to the positive of the H.T. supply.

RESISTANCE COUPLING.

The obvious arrangement to produce the
required imypedance would appear to be a
non-inductive resistance connected in the
plate circuit. It must however be remem-
bered that there is a small stray capacity be-
tween the wires and the capacity in the
following valve. These capacities may be
considered as a condenser connected from

*Wareless World and Radio Review, January 27,
1923.

plate to H.T.+ and usually of about 0.000015
mifd. capacity. 7

The resistance of a tondenser of C farads
capacity to an alternating current of ire-

quency f = I ohms. Thisisusually known
. 2

wfC
as the reactance (X) of the condenser at
frequency f, and is inversely proportional to
/. and therefore directly proportional to
wavelength. i

We now have a parallel circuit composed
of a resistance R, shunted by a condenser C,
(Fig. 1), connected between plate and positive

AN e
R

il
G
Fig. 1.

The impedance Z of this arrangement :—
1

Z'?\/ I 2 2
R2 + w?Cy
ohms where w=2nf. Z increases as R in-

I
wCy,
= the reactance of the condenser, and is a
maximum. This maximum impedance is
unattainable, since R must have some
finite wvalue in order that there shall be a
circuit of reasonably low resistance for the
steady plate current.

Considering actual examples, assuming
C,=o0-000015 mfd. (1) At 300 metres f—=
1,000,000 and Z=10,600 ohms, when R is.
infinitely great.

(2) At 3,000 metres f=100,000 and Z=
106,000 ohms when R is infinite and equals
72,600 ohms wlen R is 100,000 ohms.

The above examples show the effect of
frequency very clearly. At 300 metres the
impedance is so low that no voltage amplifi-
cation can be obtained, while at 3,000 metres.
we have ten times the impedance, and
satisfactory amplification may be obtained.

creases, and if R is infinitely large Z—
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Attempts to reduce C, by special valve
designs, so that resistance coupling could
be used on short wavelengths, have not
proved very successful ; although a reduction
of capacity is obtained the impedance is
still too low for amplification on wavelengths
of the order of 300 or 400 metres.

In practice a resistance of from 60,000 to
80,000 ohms is used. A valve when working
on the steep part of its characteristic has a
steady plate current of about o-7 milliampere
which causes a steady voltage drop of
0-0007 X 80,000=56 volts, when a resistance
of 80,000 ohms is used. This voltage must
be subtracted from the voltage of the high
tension supply to find the effective voltage
on the plate of the valve.

REACTANCE CAPACITY COUPLING

(TuNED ANODE).

Mr. S. O. Pearson, in the article previously
referred to, shows that when an inductance
is shunted by a capacity, the impedance
of the circuit thus formed has a maximum
value when the circuit is tuned. The
impedance of a tuned circuit is given by

the expression Z = C{I_R ohms, where L is the

inductance, and R the resistance and C the
shunted capacity.

It is clear from the consideration of the
resistance coupled amplifier that we have a
capacity. If now in the place of theresistance
we put an inductance it is obvious that we
can make this capacity tune or help to tune
the circuit to any wavelength, and therefore
produce a circuit of high impedance to the
alternating currents.

A consideration of the circuit and the
quantities present will show under what
conditions an arrangement of this type will
operate most effectively.

An inductance coil is wound with wire,
and is therefore always associated with
resistance. It has also a certain self-capacity
and must therefore be represented by an
inductance in series with a resistance and
shunted by a capacity.

A variable condenser has always some
minimum capacity and should be represented
by a capacity which is variable from zero
to a maximum, shunted by a fixed capacity.

The circuit which we have to consider can
be represented by an inductance in series
with a resistance, the whole shunted by a
fixed capacity which is composed of the
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self-capacity of the inductance, the minimur
capacity of the variable condenser, and th
stray and valve capacities previously referre
to. The circuit is also shunted by a variabl
capacity, which is variable from zero to @

maximum. (Fig. 2).
VWAMAMA—
Ay R l
T
i
| : i
. §1
i
c-¢,
Fig. 2.

FFor the impedance to be large, both C and

R in the expression Z = CLR must be as
. . L L 1
small as possible. If we rewrite CR®R

we can consider the problem very simply :
It is required to use a reactance capacity
coupling by means of a series of coils and a
variable condenser to cover a range of wave-
lengths, in such a way that the impedance
never falls below some assumed value. If
the ratio of inductance to resistance for these
coils is large, a larger maximum value of
capacity to tune them can be used, and each
coil will therefore cover a larger wavelength
band and still comply with the condition of
minimum impedance. Thus fewer coils are

required than if the ratio —é were small.

If é is fixed, and Z must not fall below

some assumed value, then the maximum
value of C can be determined ; let it be C,.
This is composed of C, the fixed capacity,
and C,-C; the maximum capacity of the
variable condenser ; this increases as C,
decreases. Therefore the advantage of mak-
ing C, as small as possible is that the
maximum value of the variable condenser
is increased and the effective wavelength
range of the coil also increased.

. . : L . .
When using the expression R if Lis

taken in henries C must be taken in farads, R
in ohims; Z is also in ohms. Other units of L
and C may be used but they must correspond.
Thus if L is taken in microhenries, C must
be in microfarads, and if L is in centimetres,
C must be in milli-microfarads.

The value of R is not the direct current
resistance but the resistance to alternating
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urrents of the frequency considered, and
s much. higher due to skin effect.

Even after allowing for a considerable
ncrease of resistance due to skin effect, it
s found that a tuned circuit has a very high

——mpedance at frequencies corresponding to

short wavelengths and is therefore suitable
‘or use as a coupling for radio frequency
amplifying valves.

The resistance to the steady plate current
is only the resistance to direct current, and
the steady voltage drop is therefore negligible.

We see that the resistance coupling is not
effective below about 2,000 metres ; it has
also the disadvantage of requiring extra
plate voltage. It has however the advantage
that for the range of wavelengths over which
it is suitable it is absolutely aperiodic, if such
an arrangerient is required.

The reactance capacity coupling is suitable
for all wavelengths, and when made up with
a low resistance coil is very selective. It
does not require extra plate voltage.
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There are many amateurs who find great
difficulty in obtaining satisfactory high
frequency amplification below about 600
metres, and in many cases the main trouble
is in the arrangement of the wiring and
design of the coils.

The most satisfactory method of wiring
is by means of tinned copper wire of suf-
ficiently heavy gauge to be clear of the
panel. The extra thought and trouble
involved in designing and fixing a system of
wiring in which the wires are well spaced is
amply repaid by the superior results
obtained.

Coils wound with fairly heavy wire, while
more bulky are also a tremendous advantage,
as are those wound on a reasonably large
former.

Careful thought on the limitation of
resistance and stray capacity to a minimum
is always advisable if good results are
required.

New Switching Device for L.F. Amplifiers.

:

0002 uF

==

%P ouTPUT
L
I

00005 ufF

O OuTPUT &

A particularly convenient arrangement for cutting
in and out cf circuit low frequency amplifiers is the
provision of spring contacts operated by a projec-
tion on the revolving resistance winding.  With the

rotary arm type of filament resistance it is not
difficult to attach contacts to the panel which
engage on the arm when the resistance knob is in
the “ off ”” position.
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Mounting Flat Coils and a Suitable
Two-Coil Holder

By E. J.

HE accompanying drawings show

a simple, effective, and cheap

method of mounting and using

theflat coils that are so deservedly
popular. The coils can be bought ready
made, but I have not seen a suitable
holder advertised, and think my idea may
be useful to others.

AND RADIO REVIEW AvcusT 8, 192!

DENT.

another piece 5 in. by 2 in. by } in. Attach
to one side of this by two §in. No. 4 scre
is a piece of ebonite 3 in. by 2} in. by }it
and on the other side of the wood is a pie
of ebonite 21in. by 1in. by }in. This
locked to the handle by two 2 BA nuts, t
handle passing through a hole at the cent
of the semi-circle. On the inner face of ea

: .
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'§ 2%x|x%.'
[ABASS Fox eBoNiTE 3% 2%ax/4’
wooD 5x Yex)2
- oo 4
b
< "
- ! = = D : " " "
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Scale drawing of simple yet effective coil holder.

Each coil is fixed to a piece of ebonite by
means of cotton thread, this being passed
through a hole in the centre. To the ebonite
are attached two legs of brass, and the ends
of the coil are fastened under the set screws,
or soldered. For larger coils the ebonite
would need to be increased in length, and the
thickness might with advantage be & in.

The coil holder has a base of hard wood
gin. by 3in. by #in. Along the centre is

piece of ebonite are two pieces of stitt brass
which form clips to hold the legs of the coil
mounts. The clips are held to the ebonite
by small screws, and the nut of the terminal
which makes contact with each clip. If
these clips are well made the holder can be
used in any position.

If materials are bought the cost for
mounting each coil ought not to exceed 6d.,
and 2s. ought to cover the cost of materials
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The construction of the coil holder
s clearly shown, whilst fo those -

tacquatnted with the reading of
Yrawings, the photograph will convey
'he necessury detasls for coil holder
¢ and stand.

%éDM

COTTON

THREAD
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for the holder. In my own
case most of the materials
were already in my possession,
and no doubt this will apply
to most other beginners, who
usually buy more material
than they need.

Scientific or Vernier Time Signals in France.*

The “ Union Astronomique Internationale,” at
its Conference at Rome in May, 1922, expressed
a wish that investigations might be made to deter-
mine whether, in vernier time signals, it would
be preferable to indicate the zero points by a dash
instead of by the omission of a dot as at present,
as the view was taken that the suppression of the
dot might pass unnoticed owing to atmospheric
disturbance.

Various experiments have accordingly been made
by the “ Bureau Internationale de I’Heure.”
With the co-operation of Commandant Jullien,
Director of the Eiffel Tower Military Wireless
Station, vernier signals in the manner suggested
were issued froln lst to 8th March last, and a
comparison made with the present method.

£

* Extracted from Bulletin Horaire No. 8.

This was effected by notifying in advance a
number of interested persons who were good enough
to make the comparisons and give their opinions on
the two methods.

After considering the reports, Professor R. A.
Sampson, President of the ‘ Commission de
I’Heure,”” has decided to adopt the new method at
the earliest possible date. Some little time may
elapse before the necessary adjustments can be
made to the penculums of the clocks at the various
wireless stations. Due notice will, however, be
given of the change.

Furthermore, it is hoped that a further improve-
ment in the transmission of these signals will be
effected by an arrangement which has been made
for installing pendulums in the B.L.H. office in
Paris and connecting this oflice electrically and
telephonically with Paris Central Wireless Station.
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN

WIRELESS THEORY—XIX.

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

The last sections deal with series and paralle!l circuits, damping, choke

coils, and transformers.

By W. James.

38.—Intervalve Transformer.

T is proposed now to discuss the pro-
perties and behaviour of transformers
employed to couple valves as shown
in Fig. 94. Here E, represents the
voltage applied to the grid (input side) of
valve V;. The valve has an average internal
‘npedance (which at telephone frequencies
is practically resistive) of Z,;, ohms. The
voltage generated across the primary winding
P is V" volts, and that across the secondary
S, Vo volts. The input impedance of valve
V, is Z,, ochms.
There is a principle of great importance
which 1t is well one should understand.

——

@

—afp- o

b

N

1 _J
Fig. 94. Valves transformer coupled. By = grid
applied wolts. Z,, = average anode impedance.

V — wvolts across primary winding P. Z; = tm-
pedance of grid circuit of valve V,.

Suppose we have a source of power supply
with an internal resistance of R, ohms, and
EM.F. E volts connected to a load with
resistance R, ohms. The current which flows

. E
of course is I = RTE amperes and the

volts drop across the load which is equal
to the potential difference across the supply
(E—RJ) or R,I." The power lost in the
supply is then /2R, and that in the load
I2R,. If we vary the load resistance K,
with one value the power supplied to the
load will be a maximurn. This is the case
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when [2R, = I?R; or when the inter
and load resistance are alike.

Take the simple case of dry cells supplyi
power. If we have 10 cells, with an E.M.
of 1-5 volts each, the total EM.F. is 15 volt
If each has an internal resistance of 2-5 ohm
the total resistance is 25 ohms, and accordi
to the above explanation the power utilise
in the load will be a maximum when i
resistance (R,) is 25 ohms. One can se
that this is the case.

E 15
R—m = 5—0 = 03 ampere
Power in load = power lost in the cell:
= 0-3% X 25 = 2-25 watts. Suppose nov
the load resistance is (2) 10 ohms and (&)

15
2541
= 0'43 ampere and the power in the loac
— 0'432X 10 = 1-85 watts. In case (b) the

15
25140
power in the load = 0-232X 40 = 2'1 watts.
In both cases the power supplied to the
load is less. It so happens that the difference
is not very great unless the internal resistance
and load resistance have a greater ratio
than about three or four to one. If a curve
is plotted showing the output for various
ratios it will be found the curve has a flat
top, but falls away quite rapidly.

The application is immediately seen in
the case of Fig. g4. Here the requirement
is that the power which is available through
th& operation of valve V,, shall cause the
biggest effect in the input of valve V,
The ratio between the impedances Z,,
and Z,, is very high (£, may be 25,000
ohms and Z, 1,000,000 ohms), so that for
the best operation a transformer with suitable
windings is used to match the impedances.
The transformer primary impedance should
roughly equal Z,, the impedance of the

Current =

40 ohms. In case (a), the current =

current = — 0-23 amperes and the
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tput of wvalve V,, and the secondary
pedance 7, the input impedance of
uve V,. No great endeavour need be taken
match the impedance exactly, an error
4 to 1 not being considered unreasonable.
In place of I'ig. 94 we may use the
juivalent circuit of Ilig. 93, 1t being as-

Zg2
Zpt N’

E 3 ‘LMT

7l
{ —
)

— 2%
e $Zp
%n 1 > N l‘
Tl
' b_b _
Equivalent circutt of Fig. 94 when ideal
transformer s used.

“Egxe
™g. 95.

sumed the transformer is perfect. The
-esistance of the load R, is transferred
to the primary by dividing by N* where N
is the transformer ratio (turn ratio).
The circuit may be further simplificd by
replacing the valve V; with its average
impedance £, and the voltage I X u;
ithe quantity E, being the grid voltage
and p the wvoltage amplification factor of
the valve.

R,
Then V = _T\ﬁTPIQTr_—E,Q_— X wk,
E, uNR ,
and 5 = =5
E.al ‘\2Rp1 i Ra‘z

Now it is the ratio [,”2
-y

which is required to

be as high as possiblel, and 1t i1s seen that
this quantity depends directly upon the
amplification factor of the valve u, and varies
with the ratio of the transformer as well
as with the input resistance K, of. the second
valve. To make R, high, the normal
potential of the grid of the valve must be
such that whatever the voltage fluctuations
caused by the transformer action, no grid
current {lows. In practice a cell or two may
be connected in the grid circuit to make the
grid negative, and it is found lhat the signal
strength in ‘he case of a large nwmber of
recetvers may be doubled simply by connecting
the cells.

The ideal ratio for the transformer is such

D
{4y 40-

that N — \FR
rl

By good design it is possible to keep the
transformer losses small, but the effect of
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¢
the magnetising current cannot be neglected.
We may represent the reactance of the
transformer at no load in the equivalent
circuit by connecting a coil (coil X Fig. g6)
across the load. It is seen immediately ;
the impedance of the equivalent load has
now fallen, depending upon the magnitude
of X. If X islow, the equivalent impedance
will also be low. To ensure low losses, the
iron is worked at low flux densities, whiclh,
together with the large inductance required,
means that a large number of turns in the

primary winding is necessary.
Some transformers which are manufac-
tured have so few primary turns that the

amplification per stage <
g2

g“) is not much
more than one ar two, z.e., the amplification
obtained is very small indeed. This is the
case when the internal impedance of valve
V, is considerably greater than the impedance
of the transformer.

With ordinary valves such as the “R”
type, the primary inductance ought to be
in the neighbourhood of 10 henries, which 1s
equivalent to a reactance of 6:28 X 800 X
10 = 50,000 ohms for a frequency of 8oo
cycles.

Zg:

Eg

Iig. 96. Hquivalent of Fig. 94 when transformer
takes magnetising current (no load current).

Having sufficient primary turns to give
the required inductance, one is faced with
the problem of a suitable ratio. In order
to keep the dimensions of the transformer
small, fine wire such as Nos. 40 to 44 S.W.G.
is employed ; but we cannot go on increasing
the number of turns on account of the
capacity of the winding which may assume
such dimensions that together with the
inductance a resonant circuit is formed.
Beyond a certain number of turns in the
secondary, no voltage increase will Dbe
produced, and in fact the voltage may be
decreased. The limit is generally reached
when the ratio is of the order of 2 or 3 to 1.

C
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The effect of capacity is to cause the trans-
former to behave in some respects similar
to a tuned circuit—it will give a larger
secondary voltage for a given input voltage
for the frequency of the signal which is
closely the resonant frequency of the trans-
former. To alter the resonant frequency,
a condenser may be connected on the primary
side which will operate as though a capacity
equal to the condenser capacity reduced
by the square of the ratio of transformation
is connected across the secondary. Increas-
ing the capacity reduces the resonant
frequency. Also, changing the connections
to one side of the transformer changes
the effective capacity. Thus, if resonance
effects are noticed, they may be varied
by changing the connections.  Another
method is to connect a high resistance of
the order of 1 megohm across the secondary.
The points are brought out in the curves
of Fig. 97, It will be at once evident that
the transformer insulation resistance must
be verv high.

(3

/“\\ ‘ R
\ l /_R.\
[
0 0
FREQUENCY FREQUENCY

S
=7

: To /:L\ K
$ 1D

Fig. 97. The effect of (ransformer capacity s to
give i a resonant frequency which may be shown by
plotting frequency and amplitude of signal, The
curve 18 moved to the left from say position 2 to position 1
by adding a capacity C across the windings. The
effect of adding « resistance across the windings s
shown. A high resistance produces « reduction
in amplitude and a broader peak as at R,. A lower
resistance produces a flatter curve aliogether, represented
by R,.

Any leakage, even though the insulation
resistance 1s one megohm, will, besides
greatly reducing the amplification by causing
a lower effective grid impedance in valve
V,, act to prevent resonance effects, and while
reduction of resonance effects is desirable,
it is better not to have that reduction brought
about through low insulation resistance.
Resonance is sometimes helpful when dealing
with signals having a definite frequency
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such as Morse C.W. signals, which may
heterodyned to give a suitable frequency.

It is important to prevent resona
between the windings to prevent the gene
tion of a continuous oscillation, which m
be audible, causing a howl, or not, when t
result will simply be a marked reducti
in the efficiency.

AMPLIFICATION
oO—rmLaO®

2.000 3,000 4,000

FREQUENCY

1000

-0
os]

:
b/

AMPLIFICATION
C-—mLbhOu®

- - T
2,000 3.000 4,000

FREQUENCY

Fig. 98. Frequency characteristics of transformer
coupled valves. In the upper curve, the transformer
employed a 5 to 1 ratto. Curve A was obtained
when employing a 20,000 ohm wvalve (i.e., its
average plate impedance was 20,000 olims).
B refers to the transformer connected to a
10,000 ohm walve. Curve C A shows the effect
of connecting a resistance across the windings.
Amplification is less, but the characteristic is flat.
In the lower curves, the transformer had a 3 to 1 ratio.
Curve A refers to a 20,000 ohmn valve, and curve B
to a 10,000 ohm wvalve.

1000

There 1s'a second important point which
requires consideration. When dealing with
speech, the apparatus should be such that
it will deal with all frequencies equally
well. For good music, the band of frequencies
from 100 to 4,000 cycles is occupied, and
not only must the apparatus amplify each
frequency in this band, but each must be
amplified equally well. It is clear that music
would be distorted if some of the frequencies
were amplified better than others. This
flat frequency characteristic is difficult to
obtain. Actual curves are shown in Fig. ¢8.
Referring to the upper curves, curve A
shows the amplification at various frequencies
when a 5 to I ratio transformer is used, when
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¢ output impedance of the valve is 20,000
—ms. It wil be noticed there is decidedly
sater amplification of frequencies round
out 1,200 cvcles. The amplification is
«ach more uniform, (curve B,) when the
insformer is used with a valve having an
tput impedance of only 10,000 ohms.
the lower curves it will be noticed the
aplification is much more nearly uniform
¢en in the case when the transformer
working out of the 20,000 ohm valve.
ae ratio 1s 3 to 1.
It 15 evident that resonance phenomena
ust be avoided altogether, and in the case
high ratio transformers, or those with
'fficient primary turns this may be secured
'y connecting a resistance of a few hundred
1usand ohms across the secondary. In
oing this of course the amplification will
e reduced as shown in curve C A, Fig. ¢8.
The important points may be brought
ut as follows :—

(a) To cbtain high amplification the
primary winding should have a
large number of turns.

(h) The ratio is limited by the self

: capacity of the windings.

(¢) Highamplification is secured through

making the grid circuit impedance

THE WIRELESS WORLD
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very high, e.g., by using cells in
the grid circuit to ensure grid
current shall not flow.

(d) Resonance properties are useful when
receiving morse signals, and the
resonant frequencv may be varied
by changing the coil sometimes,
or by connecting a suitable condenser
across the windings.

(¢) Resonance may be destroyed at
a loss in amplification by connecting
a resistance across either primary
or secondary.

(/) A flat frequency characteristic, over
the range of frequencies necessary
for good music is necessary. This
is secured through employing a
large impedance primary, which
limits the ratio to 2 or 3 to T because
of the self capacity of the windings.

(g) To prevent distortion through the
curvature of the valve character-
istics, the transformer impedance
should ke about twice that of the
valve. This point is taken care of
by point (a) above.

(The mext instalment will deal with
constructional details of intervalve trans-
Sformers.)

One of the assembly shops at the works of Marconi’s Wireless Telegraph Co.,
Lid., at Chelmsford. The component parts of transmittiag, recesving and
¢ Marconiphone  equipments are shown being brought logether.
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SELECTIVE RECEIVING APPARATU

The following is the text of a short paper read by Mons. Y. Marrec,
prior to a demonstration of his anti-atmospheric apparatus, at the
meeting of the Radio Society of Great Britain, held on July 25th, 1923.

Y object to-night is to demonstrate
an apparatus which 1 bave invented
for the elimination of atmospherics
during the reception of long wave-
lengths. I shall not go into the
matter of the causes of atmospherics or statics,
as they are nuwinerous. Atmospherics or statics
can be classed in two section, 4.e., statics due to
artificial causes, and statics due to natural causes,
the latter being generally called atmospherics.
As far as artificial disturbances are concerned,
these can in many cases be eliminated, for example,
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the time, season, and the country where the receivi
apparatus is placed, and that generally speaki
at nospherics are more numerous and power
as one approaches tropical countries.

I have investigated these (uestions very careful
aad without wishing to enter into all the phas|
of the study, 1 have come to the conclusion ti
atinospherics act by shock exitation on all wa
collectors, and cause them to oscillate at th
owvn natural period, and this irvespective of wheth
they are frame aerials or open aerials.

1t is evident that the effect of atmospherics on

The apparatus for the elimination of atmospherics during the reception of signuls
on long wavelengths.

by choosing the position of the receiving station
and moving the receiving set to a distance irom the
disturbing centre, as long as those artificial distur-
bances do not act at their point of departure on an
oscillating rachiator.

As far as atmospherics are concerned, the problem
is far more complicated on account of their great
strength and the fact that at certain times they are
so frequent. Their shape is immaterial, their
effect identical. It has been established that atmos-
pherics are very damped, whilst the coritinuous
waves which we want to pick up are undamped.
Anyone who has studied the question agrees that
the number of atmospheries varies according to

directional aerial will be less marked if the atmos-
pherics are travelling in a direction perpendicular
to this orientation, but nevertheless the action
of atmospherics on the antenna will still be far
greater than the signals, and will continue to cause
the antenna to oscillate at its natural period.

In order to communicate in certain pre-determined
directions, many people have tried to find a partial
solution of the elimination of atmospherics by using
corabinations of wave collectors, which would be
acted upon in a different way by the atmosplierics,
or would be acted upon in a certain manner
by the atmospherics and in another way by the
signals.
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"or example. a system exists utilising two frames

‘ced at half wavelengths from each other.

other one using two frames tuned to the sane

lvelength plaeed perpendicularly to one another,
3> of them directed towards the transmitting
tion, the otler at right angles, with the objeet
opposing identical currents and only receiving

3 signal. Unfortunatelv. however, the latter

stem also blots out much of the signals to be re-

ved.

My opinion is that the solution of the problem

Il not be found by these combinations.

One knows that to modulate the frequency of
ntinuous waves one utilises a heterodyne which
per-imposes is own oscillations on the detected
cillations. These local oscillations are also super-
iposed on the atmospherics, and therefore alter
eir note, but &s atmospherics are damped currents
e note of the latter will be different from one
ceived from signals. In other words, we shall
mtinue to hear the atmospherics as noises, and the
gnals in the form of notes.

If immediately after detection one uses sharply
ned low frequency circuits, the atmospherics
ill take on the note of resonance of these circuits,
» that the signals and atmospherics will both
tke on the same note, and the ear of the operator
in no longer select signals. This system is there-
pre to be avoided.
| In my opinion a system which has any chance of
wcreasing the selectivity of reception must satisfy
he following conditions :

(1) Receive the greatest amount of current

with the smallest amount of distortion.
(2) Increass the amplification of detected
currents without altering their shape.

In this case it is necessary to use aperiodic
amplifiers in order to limit the amplitude
of atimospherics and bring them as near
as possible to the amplitude of the signals
which it is desired to receive, and without
reducing too much the amplitude of the
latter.

After this it is necessary to filter the currents
Jy using a series of circuits unsuitable for all
rurrents not having the periodicity of the signals
to be received. so that for an equal amplitude,
only signals will be received.

This system s employed in the apparatus which
1 hope to demcnstrate to you, using a frame aerial,
whilst no doub® with a suitable antenna we could
obtain hetter results. We cannot say that the re-
sults are perfect, for if that were the case, a very
small power station would then be able to communi-
cate at infinite distances as with the aid of amplifiers
one would be able to increase tlie currents received
at will. We are far from this point vet.

For my demonstration I have adapted my
anti-atmospher.c system to an ordinary five-valve
apparatus of my make, to which I have added
a low trequency amplitier to enable me to
record the received signals, but the anti-atmos-
pheric apparatus proper can be adapted conveniently
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beliind any other system of reception without any
alteration.

My receiving apparatus consists of two stages
of high frequency amplification, tuned by variable
condensers to the wavelengths which it is desired
to receive. detector and two stages of low frequency
amplification.

Following this usual system is the anti-atmos-
pheric apparatus cousisting of three valves utilising
aperiodic transformers, the tilamert resistance
of these valves being used to lower the saturation
peint and thus limit the amplitude of the atmos-
pherics.

As by this reduction of filinent current one
reduces also the amplifying powers, one recovers
this reduction by acdding Vurther stages of ampli-
fication. This would not be necessary if one could
use a limiting device which does not reduce the
intensity ol the reception.

Following the apparatus already inentioned,
| use three stages of resonance low frequency ampli-
fication, tuned to the note to be received. These
circuits are controlled by another filament resis-
tance. This resonance group is used not as an
amplifier proper but as a filter to separate the
atmospherics which have a different note irom
the signals.

A switch enables one to receive directly or to
make use of the anti-atmospheric apparatus at
will.

[n addition a three-stage low frequency
amplifier is used with a Siemen’s relay, and finally
the Morse inker.

Before starting my demonstration I desire to
draw attention to the effect caused by atinospherics
on such a system. You will be able to observe
that between the signals the atrnospherics are nil,
but that on signals only, atmospheries cause
breaks if they occur at the same time. The
recording strip will therefore not show any atmos-
pheries, and if the signals are broken one can
remedy this to a great extent by tuning to the
spacing wave ol transmitting stations using such
an arrangement. In this case the spacing wave
will be picked up on another set tuned to the
spacing note and working another recorder. Also
in this case we may have breaks on the inverse
signals which will be recorded on the strip by
signals corresponding to the spacing. If for example
in the case of direct manipulation one cannot
read 50 per cent. of the signals, in case of the
recording of the spacing, we shall also have 50 per
cent. of unreadable signals. but as the atmospherics
acting on these different wavelengths occur at
different times, the unreadable signals in one system
will not occur together, and theretore one inseription
can be used to correct the other. I can therefore
double the efficiency of my apparatus when dealing
with a transmitting station employing spacing
waves, and I believe I am improving very con-
siderably the efliciency of any ordinary apparatus
for all other C.W. transmissions not using the
spacing wave system.

I

NEXT WEEK.

How to Build a Reliable Single Valve Armstrong Receiver.

Constructional Details of a Simnole Davice for Producing H.T. for a Low Power

descriliing well

’.
l Both  Fractical Articles

Transmitter by a New Principle.
tried

apparatus and embodying unique ideas.
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OBSERVATIONS ON ATMOSPHERIC

By R.

(Continued from page 612 of previous issuse).

DISCUSSION.

Mr. C. F. 8. Hearn.

The lecturer has referred to atmospheric dis-
charges in Sicily, and presumably those discharges
were accompanied by rain. Would that be an
indieation that the disturbance was connected
more with the discharge of rain than with lightning ?

Mr. R. Carpenter.

I should like to ask whether any attempt has
been made to photograph the fluorescent curves.
One realises that the camecra would have to be left
open until a disturbance occurred, and then the
shutter would have to be closed. I suppose you
would get trouble due to the zero line, but it is
probable that that can he screened out in some
way. It rather seems—although I speak without
knowledge of the intensity of these curves
that it should not be imnpossible to photograph them,
and so avoid the element of uncertainty introduced
by human observation. There is another point I
should like to mention. The unusual co-ordinates
make these curves a little difficult to understand,
and I do not know whether, if photographs could
be obtained, such curves could be projected by
means of parallel light on to a cylindrical surface,
with automatic method of recording them, from
their existing co-ordinates, in ordinary rectangular
co-ordinates.

Mr. P. W. Harris.

There is one small point 1 should like to raise
again having a bearing on the difficulty of interpret-
ing the curves owing to their peculiar form. Has
it been possible to take, for example, three simul-
taneous curves with three oscillographs ? Thus,
a curve which in one oscillograph would show fromn
the front, in the second would show at right angles,
and it might be possible, by co-ordinating the three,
to get something more approaching the tvpe of
curve we are accustomed to examine.

Mr. L. F. Fogarty.

I should like to ask whether there is any definite
evidence that these atmospherics are always
of Jong wavelength, or whether they may be
of any wavelength. 1 was particularly struck
with the lecturer’s remarks as to the very large
amount of energy associated with the lightning
discharge, because that might have a bearing on
another branch of electrical work quite apart from
radio engineering. Soine years ago it was suggested
that lightning discharges might produce in overhead
transmission lines a suifictent disturhance to bring
about quite a large amount of harm, but electrical
engineers in those days seemed to have an idea that
there was very little energy associated with light-
ning discharges, and that no precautions were
nacessary.
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Mr. Frank F. Betts.
Could the lecturer say whether, in his experien
atmospherics are always accompanied by convecti
weather ? In 1917, when I was in a small meteor
logical office six miles south-east of Peterhead,
noticed, on a tracing of a mierobarograph, a num
of ticks very similar to those on the atmosphe
chart. These were nearly always followed, with
24 hours, by squally weather or rain, and whenev
the ticks appeared on the graph we always used
prevent the airships from going out, or, if th
were out, call them in promptly. At the same tim
the wireless people used to report atmospheric
and whenever the ticks were very very noticeab
on the microbarograph they were always ver
disturbing in the telephone as well. We had n|
recording charts in the wireless hut, and 1 can onl
speak from memory, but it certainly appears t
me that it might be interesting to follow up invest
gations on those lines.
Mr. Watson Watt, replying to the discussion
said :

In reply to Mr. Hearn, one would say that, i
general, lightning is almost invariably accompaniec
by rain, but that does not take us out of the difficult;
about range, because it is very difticult to pictur
a non-lightning discharge, going with the rainfall
able to radiate better than a lightning flash. T
is difficult to think of anvthing that will give yo
a stronger atmospheric than a full-dress lightning
discharge. so that I should say definitely that the
ligatning flash is the thing which will give a big
range. With regard to Mr. Carpenter’s remarks,
no attempt has been made to photograph the
curves, because the exposure would he hopelessly
inadequate ; an exposure of two minutes is required
to get a good photograph. To obtain the extreme
electrical sensitivity necessary for dealing with
atmospherics so slightly amplified that we can be
sure that they are undistorted, recourse must be
had to a very slow electron beam, which gives very
little photographic etfect. The only possible
means of applying photography to this method of
studying atmospherics would be to have a very
high aerial system, and high amplification, so that
one could use high eleetron speeds. which give
photographic sensitivity at expense of electrical
sensitivity. But high amplitication would. in the
present state of amnplitier design, involve distortion
out of all proportion to the improvement in aceuracy
given by photography. I should like to say that
the apparent gain in accuracy is only apparent, tfor
this reason, that photography is necessarily a very
complicated and tedious business. The complete
photograph, I ninagine, could hardly be produced in
less than four minutes—even in Ameriea —whereas
the pictures which we draw can be done at the
rate of 100 per hour, even after rejecting doubtful
trace3. The statistical reduction of the large mass
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naterial thus made available gives an accuracy
the mean greatly in excess of that which can be
racted from relatively few, individually accurate,
stographs.  With regard to the sinusoidal time
le, I hope 1 have not misled you to suppose that
t 18 a troublcsome thing. As a matter of faet,
ra is very little difficulty in interpreting the
ves even on this sinusoidal scale, because we
1, if we like, reject curves in which the important
snts are taking place at the congested ends of
> scale, and deal only with those curves which
me in the middle of the base line, where the scale
nearly linear. But, as a matter of fact, Dr.
pleton, working in collaboration with Mr. Herd
d myself, has produced a type of scale which is

1ear, which g-ves us directly on the fluorescent

r3en a curve cn an even time scale. 1 hope that
© description of that will be published at quite

1 early date. As to whether all atmospherics

> correspond t2 long wavelength, 1 think I should

ty it is too soon to reply, but that an enormous

—reponderance cf the curves which we have obtained

*’f) correspond to long wavelengths in the case of

1@ quasi-periodics or to damping factors in the

periodics which are equivalent to long wavelengths.

n a sense the wavelength and damping factor can

e interchanged in considering the effects, and these,

1 a great majority of our observations, correspond

o the order of wavelength I have mentioned. On

——he question of the energy contained in a lightning

lash, being a good Scotsman, 1 found it desirable

ome time ago to get a ditferent way of estimating
vhat that energy really meant, and perhaps I may
juote a tigure which I evolved as the price which
mny local electricity undertaking would have
charged me for a lightning flash; it was £900.

—(Laughter.) Agzain. on the last question as to

convective weather, I can only say that the evidence

iz still insufficient, but that I know of no relation

80 definitely established as the 94 per cent. agree-

ment between regions of rainfall, <.e., regions of

convection, and definitely located sources of
atmospherics. That is one of the many things
which have to bhe prosecuted further.

Mr. J. H. Reeves, in proposing a vote of thanks,
said :
We have had a most interesting and instructive
| lecture. We have 25 minutes, in which the
lecturer is going to demonstrate, and thervefore, I
think the best compliment 1 can pay him is to
give him the fullest time possible in which to
demonstrate. I move a very hearty vote of thanks
to Mr. Watsort Watt for his most instructive and
interesting lecture.

Mr. G. G. Blake.

I think tha’ wireless workers generally have a
very strong antipathy to the ‘ Smith-Jones X ”
family about whom our lecturer has told us so
much. It has been very delightful to hear this
interesting lecture from one who is so obviously
a great friend of Mr., “X.”

I believe Sir Oliver Lodge in pre-Hertz days,
when conducring researches on the discharge of
Leyden jars, surmised the oscillatory character of
lightning discharges ; and in 1895 or thereabouts
Admiral Popof was the first to record atmospherics.
Using a cohecer attached to an aerial he proved
Lodge’s surmise to be correct.
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Mr. Watson Watt mentioned that Senatore
Marconi in 1906 was the first to point out that one
could detect the definite direction in which X’s
came.

I believe that previously to that Tesla (in 1904),
when he showed that lightning discharges produced
stationary waves on the earth’s surface observed
that as the thunderstorms moved away from the
listener the receiving station passed through nodes
and loops of signal strength. Such nodes and loops
are apparently recorded on the chart of received X’s
taken at Farnborough during a storm which the
lecturer showed to us in his first slide and also on
the slide showing clusters of ““ X’s” later in the
lecture,

In 1912 or thereabouts, Dr. I<ccles showed an
exceedingly simple method of recording atmos-
pherics which may be useful to any amateur who
wishes to make rough and ready records.

With the phones on the head, you take a pencil
and paper and make vertical strokes, long or short
in length, to represent the degree of loudness of the
statics heard in the phones, and the distance you
place these vertical strokes apart along the lines
of the paper represents roughly the time taken
between the disturbances.

It gives me very much pleasure to second the
vote of thanks to our lecturer for his admirable
lecture.

The Chairman (Admiral Sir Henry B. Jackson)

I should like to make remarks myself, but the
time is short, and I can only personally congratulate
Mr. Watson Watt on his lecture. I think we are
very fortunate to have heard him, and all persons
interested in, and working at wireless will be thank-
ful to Mr. Watson Watt and his colleagues for the
work they have done. The work originated with
Mr. Watson Watt, and he has carried 1t out ; that
is the great point. The actual measurement of
these wave forms is a very important step forward,
and it will remain now for the engineers to see if
they can eliminate them. This is still a very
difficult problem, and I do not look forward to
perfect success at the present time, but I think
this work will help.

Bobk lieview.

‘* Wireless Really Explained.”” By P. J.
Risdon, F.R.S.A. (London: W. Foulsham &
Co., Ltd., 10-11, Red Lion Court, E.C.4. 49 pages.
Price 1s. net.

Yet another addition to the literature ot elemen-
tary wireless reaches us in the form of Mr. Risdon’s
compact little manual. Since the advent of broad-
casting, ignorance of the elementary principles of
wireless telegrapliy and telephony is fast becoming
a reproach, and it is to the man who would avoid
such a stigma that this book should appeal. Begin-
ning with a simple exposition on electricity and
magnetism, the author initiates the reader into
the mysteries of waves in the ether. The practical
side of the science is not neglected, and two in
teresting chapters are devoted to the despateh and
reception of wireless messages. In simple language
the author deals with the construction of inexpensive
crystal and valve receivers, concluding with useful
hints and notes. and & well-written panegyric of
the marvels of radio.
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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.

Hounslow and District Wireless Society.*

On July 19th, Mr. Gordon Fryer, L.D.S., R.C.S,,
Eng.,, using the Society’s new experimental
apparatus, gave an interesting lecture on ‘‘ Some
Simple Valve Circuits, with Modifications for
Increasing their Efficiency.” This Society provides
both for novices and advanced experimenters.
All interested are most cordially invited to attend
the Society’s meetings on Thursdays, from 8 to
10 p.m., at the Council House, Hounslow.

Hon. Sec., A. J. Myland, 219, Hanworth Road,
Hounslow.

Streatham Radio Society.*

At the meeting held on July 1lth,
a lecture was given by Mr. Dunham on
“ Amplification.”  The lecturer confined his

remarks principally to high frequency amplification,
dealing with the merits and demerits of all the
systems now in use.

Seven new members were enrolled, bringing the
total membership to over 70. A variable speed
automatic buzzer transmitter has been lent to the
Society by Mr. E. R. Batten, and will prove
invaluable for the buzzer practice.

The Society are ceasing their activities during
the month of August, resuming their weekly
meetings on September 12th.

The Lewisham and Catford Radio Society.*

On Thursday, July 12th, a most interesting
lecture was given by the Society’s technical adviser,
Mr. H. M. Stanley, entitled ‘‘ Electric Motors and
Dynamos.”

A competition is now in progress for the design
of a suitable receiving set for the Society’s use,
and every member is entering this with enthusiasm.

On Thursday, July 26th, Mr. Stanley continued
his series of progressive talks with * How Ither
Waves are Detected,” and a very interesting
evening finished with general discussions on wireless
matters. A great deal of interest is being taken by
members in dual-amplification circuits and it is
hoped shortly to give a demonstration with sets
using this principle.

At a recent garden party held at the headquarters,
the Society was able to give an excellent demon-
stration of reception. In addition a receiving set
has been taken through the local hospital, where
the broadcasting was greatly enjoyed by the
patients, especially byv the children during their
*“ hour.”
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Meetings are held. every Thursday at 8 p.q
at the new headquarters, 136, Bromley Roa
Catford, and prospective:; members should call
this time, or communicate with the Secretar
F. A. L. Roberts,43,Adelaide Road, Brockley,S.E.

North London Wireless Association.*

“The Manufacture of Wireless Sets” was tl
title of a lecture delivered by Mr. E. E. Wrigl
on July 16th. The lecturer’s remarks were
special interest, inasmuch as they dealt with th
construction of sets from the manufacturer’s poi
of view. Mr. Wright fully described the processe
of mass production, from the preparation o
drawings to the finished article.

As the Association will not meet during the
month of August, enquiries should he addresse
to the Houn. Sec., J. C. Lane, at his private address
9, Cloudesley Mansions, Barnsbury, N.1.

The Leeds and District Amateur Wireless|

Society.*
At an instructional meeting held recently the
President, Mr. A. M. Bage, described *‘ The

Construction of a Two-Valve Portahle Receiver.”
Practically every essential to maximum efficiency
was included in the outfit, the more important
iters being the use of a micro-variometer ror fine
aerial tuning, separate filament control, grid
potential adjustments, etc. The set was very
successful last winter on the reception of U.S.
broadcast and amateur traffic.

At the thirty-eighth general meeting, held
recently, the time was spent °‘gossiping” over
many important questions. The Hon. Secretary
deseribed an aerial system. Mr. A. F. Carter spoke
on the operation of a receiver, using numerous
stages of R.F. amplification, and the members.
discussed the position of the amateur transmitter
with relation to the effects of the broadcasting.

At a further instruectional meeting held on
July 6th, the Hon. Secretary lectured on ‘‘ Maritime
Wireless.”” The subject was considered historically,
and the various kinds of apparatus used in the
past and at the present time were described.

On July 13th Mr. W. G. Marshall lectured upon
“ The Propagation of Ather Waves.” The lecture
was one of the most valuable presented during
the session. Mr. Marshall most successfully con-
veyed to the meeting the principles of the formation
and propagation of waves in ther, and examined
various theories relative to the subject. The effects
of day and night, land and sea, substrata and
atmospheric influences, were considered, and the
problem of ‘ fading ” closely examined. The
Chairman described the experiments made under-
ground recently by the Sheftield Society.

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

Tottenham Wireless Society.*

A lecture on ‘‘ Dual Amplification ” was given
by Mr. R. G. Ellis, on July 18th.

After introducing the theory and method of this
branch of research, Mr. Ellis gave details of several
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'1al amplification circuits he had used, and his

ractical operating notes were of great interest and

isistance to all.

« An animated discussion followed the lecture and
has been arranged to set aside an evening for

___girther study of this subject.

On Wednesday, July 25th, an informal meeting
ras held, at which the Chairman read a paper of
ne Radio Sceiety of Great Britain, on ‘° High
(requency Arnplification.” Many difficult points
rere cleared 1p but others have been noted by
nembers as the basis for further experiments.
jeveral dual emplification circuits were set up with
rarying success.

Hon. Sec., 8. J. Glyde, 137, Winchelsea Road,
3ruce Grove, Tottenham, N.17.

Wolverhampion and District Wireless Society.*

On Wednesday, July 25th, members of the Society
visited the Corporation main generating station,
Commercial Road. The party was conducted over
the station by Mr. S. T. Allen, M.ILE.E. (Chief
kingineer and General Manager) and his statf and the
various operations were described in considerable
detail. The wisitors were particularly impressed
with the efficiency and economy of the modern
generating plant. Many points of esyecial interest
to wireless enthusiasts were enumerated by Mr.
Allen, whose courtesy -and experience provided
the party with a most interesting and instructive
time.

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln
Street, Wolverhampton.

Battersea and District Radio Society.*

“ Fundamentals of Radio Work ** was the title
of a lecture delivered before the Society on July
10th, by Mr. H. Bevan Smith, A M.I.LE.E. The
lecturer introduced interesting methods of cutting
out unwanted stations.

It is announeed with pleasure that Captain
Davis (2 XL) of the Pavilion, Lavender Hill, has
kindly consented to become President of the
Society and has offered the vestibule and aerial of
the Pavilion Tinema for any special transmission.

Hon. Sec., A. . P. Walters, 31. Holden Street,
Grayshott Road, Lavender Hill, S.W.11.

Wimbledon Radio Society.*

At a meeting held on July [9th, Mr. C. E. Palmer-
Jones gave & further interesting lecture on the
‘“ Construction of Valves.”” The Cossor Valve Co.,
and Marconi Osram Valve Co. kindly lent the lec-
turer numerous samples of their valves and the
constituent parts used in their manufacture for the
purpose of illustration. The Economic KElectrie
Co. kindly presented the lecturer with samples of
the Xtraudicn Valve. The highly skilled operations
involved in the assembly and pumping of valves
were fully deseribed.

The Hon. Sec.,, C. (. Stokes,
applications for new membership.

will  welcome

The South Norwood and District Radio
Association.
A discussion on ‘‘ Broadeasting,” opened by
Mr. S. W. Bunters (5 VU), took place on July 12th.
Mr. Butters spoke of the “ good old days” of
2 MT, and led up to the present day, comparing
the British with the American methods of broad-
casting. Mr. E. A. Saunders then gave his views
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on the subject, suggesting an ‘‘ aerial hunt” by
members, organised by the P.M.G., to run the
‘“ pirates ”’ to earth.

After this discussion Mr. Butters and Mr. Saunders
each spoke on the subject of ** Television.”

It is interesting to note that a member of the
Society, Mr. A. ‘I'till, was successful in winning a
£5 prize in the ‘““man hunt recently organised
by 2LO. Mr. Trill iollowed the *“ Uncles ”” on a
cycle for half-an-hour, and only gave up the chase
when the chain of his cycle broke.

Hon. Sec.,, C. H. P. Nutter, Radio Corner,
Selhurst Road, South Norwood, S.E.25.

Doncaster and District Radio Society.

The second general meeting of this newly-formed
Society was held in Mr. Goddard’s room, Balby
Road, on Thursday, July 12th. The Chairman,
Captain Platt, reported on a visit to the official
opening of the Sheffield Broadecasting Relay Station,
which commenced expeiimenting about a fortnight
ago. He understood that the station will operate
on 100 watts, ard when fully equipped and in
working order will be able to broadcast its own
concert as well as relay the concerts from London,
Manchester, Newcastle, etc.

A provisional programme for the winter session
was submitted and approved, and arvangements
are being made to acquire a permanent home for
the Society.

Mr. J. T. Storrow lectured on ‘ Crystals and
Crystal Circuits,” giving an account of experimental
work. The lecture was illustrated by several
diagrams, and a dual amplification two-valve and
crystal set was shown and its workings explained.

The Q.S.T. Radio Research Society.

The first general meeting of this new Society
was held on July 17th, when the following officers
were elected : Hon. Sec., R. Croxton ; Technieal
Secretarv, D. Bower (5 WF); Technical Adviser,
C. Bradley, and Treasurer, R. Beresford.

There are still a few vacancies tor membership,
and any bona-fide experimenter wishing to
join, should communicate with the Hon. Sec.,
R. Croxton, 68, Elsham Road, Kensington, W.14.

Clapham Park Wireless Society.

Lightning pheriomena were studied in an un-
usually interesting fashion on June 27th, when the
members were entertained with an instructive
lantern lecture and demonstration by Mr. Alfred
Hands, F.R.Met.Soc., M.LE.K. Models of
buildings struck by lightning were exhibited and
the actual conditions reproduced. Mr. Hands,
who is an authority on the subject, stated that
thunderstorms oecurred in these islands on an
average, 97 days out of every year. On the question
of aerials and hghtning, the lecturer said that
aerials, 1If running across the roof, should not be
ahove the level of the top of the chimney-stacks.
To attach poles to chimney-stacks, particularly if
constructed of metal, was ‘‘asking for 1t.”
Listeners-in during thunderstorms ran grave risk,
even when using the ordinary safety switches.
To cope with a 5,000 million volt lightning discharge,
said the lecturer, a break of at least 5 or 6 feet,
would be required.

Hon. Sec., J. (. Elvy, AM.1.E.E., 12, Tavistock
Street, W.C.2.
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THE AMATEUR ORGANISATION

A Scheme for Closer Co-operation.

OR the purpose of ensuring fuller
representation of the affiliated
societies on the Committee of the
Radio Society of Great Britain, a
scheme has been prepared whereby the
country shall be divided into four groups :—
I. Scotland.
z. Wales and the West.
3. [lfast.
4. South.
The accompanying sketch map indicates
the dividing lines of these groups. Iach
group will provide, by election, a representa-
tive, who shall be a member of the Committee
of The Radio Society of Great Britain, this
Commiittee being increased from 8 to 12 in
order to accommodate these additional
representatives.

As it was anticipated that the election of
representatives might take some little while,
the Committee of the Radio Society have
temporarily appointed representatives, but
definite election will take place at the Annual
Conference to be held next January.

The necessity for introducing some such
scheme as this has heen realised by the
Committee of the Radio Society ever since
the last Annual Conference, when proposals
were made with regard to fuller representa-
tion of the affiliated Societies, but no definite
scheme was adopted.

In order to ensure that a representative of
each group shall attend Committee meetings
regularly, it is suggested that an alternative
representative, resident in the Metropolitan
area of each group, should also be appointed.

Below is published the text of a letter
which has been forwarded to the Secretaries
of all affiliated Societies, and a list of districts
where affiliated Societies are located, indicat-
ing exactly to which group each belongs.

DEar Sir,—You and your Committee will he
aware that the Radio Society of Great Britain has
always desired closer co-operation with its affiliated
Societies and has raised the question at each Annual
Conterence in the hope of finding some means of
giving the Provincial and Suburban Societies more
effective representation in all questions affecting the
general body of amateurs. As no solution of the
problem was reached at the last Conference the
Committee of the Radio Society of Great Britain
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have themselves formulated a proposal which
shall be glad if you will place before your colleagues

It is proposed to increase the number of th
Committee of the Radio Society of Great Britair
from eight to twelve by the addition of four member
to represent the Affiliated Societies, these member:
to be elected annually at the Conference customaril
held in January.

It is suggested that for the purpose of the election
the Affiliated Societies be divided into four groups,
thus :—(1) Scotland, (2) Wales and the West,
(3) East, and {4) South. A list of the Societies in
each group is enclosed, from which it will be seen
that the dividing lines are drawn approximately

Seetland

i

Llgzlg
\\LE.’CESTER

c Yestern Croup Fastern Group
/ \NORTHAMFWN

LUTON

JRISTOL

'LGNDON
8ATH READING

s
\"\<
N

Southern Group

4 3

from London to Bristol and from Kingsway to the
Penine Range. [ach group will elect its own
representative, who must be a member of the Radio
Society of Great Britain either individually or by
virtue of the office he holds in an affiliated Society.
Bach group will form its own organisation for the
purpose of election, but until such an organisation
is formed, and in order that the scheme mayv be
started without loss of tiine —so that some working
experience of it may be had before the next January
conferen-e —we propose to make a temporary
appointment of a representative of your group
to act until you elect one of your own choice at
the January Conference. A portion of the Metro-
polis is included in each of the groups (2), (3) and (4).

The Committee are anxious that the affiliated
Societies should always be well represented on our
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ommittee. They suggest appointing an alternative

epresentative from the metropolitan area of each
roup. In the event of both the provineial and
aetropolitan representatives being able to attend
he Committee Meetings, hoth would be welcome
»ut only one “vould vote.

To give immediate effect to this proposal, the
Jommittee are inviting the following gentlemen to
'epresent the drovincial affiliated socities by attend-
ng their meetings in London during the first half
>f the forthecoming session, 4.e., until January

conference :-
{West) Mr. Y. P. Evans—Manchester Radio
Society.
(East) Mr. F. Llovd Shetlield Radio Society.
(South) Mr. T. Hesketh-—Folkestone Radio
Society.

(Scotland) Not yet arranged.

Although these gentlemen have definitely under-
taken to attend our Committee Meetings, we
nevertheless propose to invite the alternative
representatives from the Metropolitan Societies of
each group and a further communication to the
Metropolitan Affiliated Societies will shortly be
sent out.

The publication of the P.M.G.’s Committee’s
report and the probability of new legislation within
the next morth or two may demand strong action
by the general body of amateur experimenters.
The Committee of the Radio Society of Great
Britain, in scbmitting this scheme, believe that by
having representatives of the affiliated societies
directly in touch with them, they will more readily
obtain the vnanimous opinion of those they re-
present.—Yours faithfully,

L. McMicHAEL
(Hon. Secretary).
WESTERN GROUP.

Berkhamsted, Birkenhead, Birmingham, Black-
burn, Blackpool. Bolton, Burton-on-Trent, Cardif,
Cheltentham, Cirencester, Coventry, Coventry
(Humber), Darwen, Denton (near Stockport).
Eccles, lKvesham, Finehley, Glevum (Gioucester),
Gloucester, Hall Green, Hendon, Hereford, High
Wycombe. Hinckley, Liverpool, Malvern, Man-
chester (Wireless Soec.). Manchester (Radio Soc.),
Merthyr Tydvil, Morecambe, Newport (Mon.), North
Middiesex, Oxford, Preston, Preston (Dick Kerr),
Powisland, Redditch, Shrewsbury, Smethwick,
Southport, Stockport, Stoke-on-Trent. Stoke-on-
Trent (Norfh Staffs. Rly.), Stratford-on-Avon,
Swansea, Wallusey, Wembley, West London,
Willesden, Wolverhampton.

SOUTHERN GROUP.

Bath, Battersea, Bermondsey, Brighton, Bristol,
Bromley, ('ity and Guilds, Kensington Coll., Uity of
London Llectric, Cowes, Croydon, Dartford. Ealing,
Lasthourne, East Sheen, Erith, Exeter, Folkestone,
Fulharm, Greenwich, Guildford, Hounslow, Kensing-
ton, Kingston, Lambeth Coll.,, L.C.C., Lyons’ Radio,
Maidenhead, Newbury, Paddington, Plymouth.
Ramsgate, Reading, Redhill, Southampton, South
London, Streatham, Sussex (Brighton), Sutton,
Sydenham, Trafalgar, Vauxhall Metr. Gas, Wands-
worth, Weston-supver-Mare, Wireless and Exp.
Asgsn., Woolwich, Worthing.

EASTERN GROUP.
(London to Luton, Northampton, Leicester,
Derby to the Peak, putting the whole of Yorkshire
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in the Eastern Group, Durham, Northumberland
also ).

Aquarius, E.C.1., Barnsley, PRedford, Birkteck
College, Bishop’s Stortford, Bradford, Cambricge,
Cambridge (Lay’s School), Chesterfield, Derby,
Dewsbury, Durham, East London, Felixstowe,
Grays (Essex), Grimsby, Hackney, Halifav, Harro-
gate, Heckmondwike, Hertford, Highgate, Holloway,
Hornsev, Huddersfield, Hull, Ilford, Tlkley, Ingate-
stone, Ipswich, Leeds, Leicester, Lincoln, Luton,
Middlesborough, Newcastle-on-Tyne, Northamptor,
North Lines.,, Norwich, Nottingham (Boots), St.
Brides (Fleet Street), Sheffield, Southend, South
Shields. South Woodford, Sunderland, Sunder and
(Scient. Ass.), Tottenham, Tynemouth, Wakefield,
Walthamstow, Wanstead, Whitby, Working Men’s
College, N.W.. York.

Correspondence

To the Editor of THE WIRELESS WORLD AND
Rapio REvVIEwW.

Sir,—I have read with interest the article on
“ Fading,” by W. R. Burne and J. A. Cash. My
experience of fading largely corroborates their
remarks. As regards harmonies, I think no fading
occurs when the harmonic is caused mainly by
earth currents. As regards the periodic swing,
although I have observed this for ranges under
1,000 miles, I have obtained slightly ifferent
times. For instance, 2 LO swings in periods of
two or three minutes (I have not my notes with me
at the time of writing), whilst an amateur at
Birkenhead (about 180 miles) closely approximates
to the New England stations mentioned In
“ Modern Radio Operation.” Tt is very similar to
a series of sudden gusts of wind, and, in fact. could
almost be called a very low frequency oscillation.
French amateurs swing in about 30 to 40 seconds,
Dutch amateurs in about 15 to 20 seconds. The
only case of double fade has been noticed with the
Birkenhead transniission mentioned above, and is
most remarkable.

1 might add that my investigations have taken
place during the spring and summer months from
sunset to dark. Although I have received a station
with an eightv-second swing, I have been unable
to discover where it is located, as, at the best, using
two H.F., speech was not intelligible.

. E.~A. Anson.

Prestonpans, near Edinburgh.

Wanted : Lecturers.

The Radio Society of Great Britain asks that
those willing to give lectures before affiliated
societies on anv subject allied to radio science,
will send in their names, addresses, and titles of
lectures. They should state the radius in miles
from their home, within which they would be
willing to lecture. and whether their services would
be (1) gratis, (2) for payment, or (3) on payvment
of expenses only. Considerable success attended
the etforts made last year in this direction.

All communications should be addressed to:
L. F. Fogarty, AM.I.LE.E., Dene Cottage, Manor
Way, Ruislip. Middlesex.
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Notes and News

A wireless receiving set has been installed in the
private room of Sir Laming Worthington-Evans
(the Postmaster-General) at the House of Commons.

* * * *

Further experiments with wireless telephony for
mine rescue work have been conducted with con-
siderable success by two Ashington Colliery olticials.

For not having a wireless installation on his ship
capable of transmitting 100 miles a CGreek ship-
owner has been fined £50 and £20 costs.

* * * *

It is stated that the term ¢ listener-in” is
regarded with disfavour by the Postmaster-
General’s Broadecasting Committee. The substitu-
tion of “ listener ~ is recommended.
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Experimental Transmission.

On or about August 15th, 2 WQ, Brierley Hill
Statfordshire, will be comnmencing a series o
experimental tslephony transmissions on power
ranging from 20 to 50 watts. They will take place
intermittently between 1230 and 1330, 1630 and
1700, 2300 and 2330 on weekdays, and 1130 and
1300 on Sundays. The transmissions, which will
he on 440 metres, will be of about five minutes’
duration, and will consist of speech and tonic train.
Mr. C. H. Gardner, of the British School of
Telegraphy, 179, Clapham Road. London, S.\W.9,
will be grateful to receive reports of reception.

Drastic Measures in Wandsworth.
The Wandsworth Borough Council, in banning
wireless aerials on the houses of their tenants,

The Wiring Shop of Messrs. Burndept, Ltd., at Blackheath.

A wireless controlled aeroplane has flown from
Paris to Tours and back—a distance of 280 miles.

Aerials and Lightning.

The vexed question of whether wireless aerials
are peculiarly susceptible to damage by lightning
is still under discussion in many quarters.

In order to submit the question to a practical
test we should be glad if readers whose aerials have
been damaged by lightning would be good enough
to inform us by posteard, stating («) the result
where there was an arrestor and/or outsice or inside
earthing switch correctly adjusted at the time of
the damage : (b) the result where there was no
arrestor or earthing switch ; (c¢) the result where
the apparatus was actually in circuit or in use at
the time of the mishap.

has acted in a drastic and, we believe, unwarranted
manner. Notices to quit were issued to those
tenants displaying aerials, and were only withdrawn
when the equipment was taken down and the
damage (sic) made good.

With the lamentable obtuseness which charae-
terises so many parochial bodies, the \Wandsworth
Borough Council has probably forgotten (if it ever
knew) that practically all the leading insurance
companies issue low-premiun policies for damage
directly ue to wireless aerials, by lightning.
breakage, or other calamities. It would be a
simple matter to require all tenants to take out
such a policy. Moreover, any damage to property
incurred through the erection of a wireless aerial
by a tenant could easily be provided for by the
institution of a deposit system, a practice followed
by a number of other borough councils. The
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igh-handed action of the Wandsworth Borough
&(])uncil cannot be regarded too seriously.

ireless Opzrators’ Wages Reduced.

The reduetions referred to under the above
eading in our issue of July 21st carne into operation
m and from May 16th, 1923, a fact not stated in
ur paragraph.

Sorrespondents Wegnted.

Mr. H. E. Poland, of the Department of Mavine
ind Fisheries, Prescott, Ontario, Canada, wishes
0 get into touch with any amateurs in England
who would care to correspond with him.

Brentwood Receiving Station.

It has been drawn to our notice that in two
recent refererces in this journal to the Marconi
Company’s long distance receiving station at
Brentwood, bssex, the namme of the station was
erroneously given as Brentford. We greatly regret
the mistale.

Ubiquitous GBL.

The origin of the Leafield—Karachi service of
news messages, which has been in operation for
twelve months, provides an interesting instance of
wireless exceeding expectations. In & written
reply to Siv Harry Brittain, the Postmaster-General
(Sir Laming \Worthington-Iivans), states that the
Leafield stasion was never
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Hertzite.

Messrs. Russell & Shaw, of 38, Great James
Street, Bedford Row. W.C.l, in a letter to the
Editor, dated July 26th, point out that the article
on ‘“ Hertzite ”” published in our issue of July 17th,
under the name of W. J. Fry, may lead to erroneous
ideas. They declare that Mr. Fry has never made
their present Hestzite crystal, and that he is not
aware of their formula for manufacture.

Year-Book of Wireless Telegraphy and Tele-

phony, 1924.

The Editor of the ““ Year-Book of Wireless Tele-
graphy and Telephony ** will welcome any assistance
our readers can render him in revising and bringing
up to date the information regarding Laws and
Regulations, organization, administration and
general data connected with Wireless Land Stations,
especially those in remote parts of the world.

The jiformation desired is briefly :—

I. The Laws and Regulations affecting Radio-
telegraphy and Telephony in each country,
now in foree or likely to come into operation
during the coming year. and the form of
licences used for Radiotelegraphic and
Telephonic Working.

2. The Department control-

intended for direct communi ears
cation with India; but in
view of the extent to which
its signals were heard in that

country, the Indian Govern- 3 pm.

FORTHCOMING EVENTS.

SATURDAY, AUGUST 11th.
Wireless Society of Hull and District. At
Visit to the Corporation Electricity 3

ling the Wireless Stations
and the names, adminis-
tration titles and addresses
of the principal ofiicials.

. The general working of

ment and certain Indian Worles, Sculcoates Lane. Land ~ Stations spodinily
newspapers suggested that a an OLS;) HESPEGIL
wspapers s £8 v-(l MONDAY, AUGUST 13th. with regard to Aviation
unilateral news service shiould Tpswi istri io Society. A . q g ’
e . pswich and District Radio Society. At 55, Direction-Finding, Weather
be mstituted tfor the trans- Fonnereau Road. Ordinary Meetiug. =8 &
mission of short news messages Hornsey and District Wireless Society. At the Reports and Press News.
5 sl e Queei’s Hotel, Broadway, Crouch End, N.8. o 2
of special interest and urgency. Ordinary Meeting. 4. Amateur or lixperimental

T'he many amateurs who
could well dispense with the
activities of GBL will wish
that the se~vice were also
uni-directional.

7.30 p.m.
G. E. Steel.

FRIDAY, AUGUST 17th.
Wireless Society of Hull and District. At
Lecture @ -

stations and notes on any
existing societies or clubs.

Japanese Radio Plans.

According to a Reuter telegram from Tokio, the
Premier of Japan, Mr. Kato, announced on July
27th, the Government’s decision to permit private
companies to work and operate international
radio stations. The work is to be subsidised as
occasion demands.

Broadcastirg from Konigswusterhausen.

The vegular transmissions from this station,
referred to in our issue of July l4th, have been
heard by a Welsh correspondent, Mr. J. H. 3.
Fildes, of Llandudno. Mr. Fildes, whose set 1s of
his own construction, states that he received the
concerts on three successive Sundays, commencing
on July 8th. He adds that the station is difficult
to receive, Lut when the set i1s brought right up
to oscillation poiut, the music is clear though faint.

The set comprises: One H.F.) detector and
L.F. valves. The single wire aerial is 70 ft. long,
ineluding the lead in. being 18 ft. in height at the
lead-in end, rising to some 335 tt.

Our correspondent’s achievement is very credit-
able, inasmuch as his station is screened by hills
in every diraction except to the West and North-
West.

' Magnetism.” By Mr. 5. Stations in  use, or con-
templated, for broadcasting
news, etc.,, by Radiotele-
graphy.

Communications, which should be as concise

as possible, should be addressed to the Editor
of the ‘‘ Year-Book of Wireless Telegraphy and
Telephony,” 12 and 13, Henrietta Street, W.C.2.
It will also facilitate the systematic filing of in-
formation if correspondents writing about more
than one country will use separate sheets tfor each.

R.S.G.B. Photographs.
Prints of the photographs taken at the recent

outing of the Radio Society of Great Britain
to Northolt and Wembley can be obtained
at a nominal cost from the Hon, Secretary,

L. McMichael,
London. N.W.6.

New Wireless Station at Warsaw.

The construction of the new Warsaw wireless
station, which will be one of the most powertul
of its kind in Europe, will be completed ahout the
middle of August, says Reuter. The Radio
Corporation of America is undertaking the work
under the auspices of the Polish Government,
the mechanics and workmen being of Polish
nationality.

32, Quex Road, Hampstead,
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Radio Society of Great Britain.
o . . Calls Heard.
An ordinary general meeting of the Society . o ’ .
was held on Wednesday, July 25th, at 6 p.m., {(Lisleners-in are invited to forward to the Editor lis

at the Institute of Electrical Engineers, the Presi- of ewperimental stations heard for inclusion wund
dent, Dr. W. H. Eccles, F.R.S., being in the chair. this heading.)
The minutes of the previous meeting having Shepherd’s Bush, London.

been read and confirmed, a paper by Mr. Lionel J. 2AJ 2AN 2HD(?)2AH 2BZ 2DK
Hughes, of Mombasa, on *‘ Resistance Capacity 2FQ 2FU 2MF @ID 2JV 2KV
Coupled Amplifiers ” was read by Mr. Dhilip R. 2KZ 2LT 2PA 2MJ 2MK 2MO
Coursey, B.Se., I.Inst.P. A demonstration of 20M 20N 2XB 2QQ 2TI 27TU
Neon Tubes by the last-named gentlernan followed, 2VJ 2XA 2720 2XL 2X7Z 2YS
and the meeting concluded with a demonstration 2YY 27ZA 5CB 5AD 5AQ 5AR
by Mons. Y. Marrec of his apparatus for eliminating 5AY 5BT 5LP 5CP 5DK 5HY
atmospherics and other interference. A special 510 518 5VL 5MA 50X 5PB
vote of thanks was accorded Mons. Marrec and 5PV 58U 6IM 5VM 5VD 5VP

Mr. Coursey for their valuable contributions to 5 VR 6 HD

the programme of the evening. (T. G. Bowles).
The President intimated that the Society would Cressington Park, Liverpool.

not meet during August, and details of the Septem- 5 BC 5LL 5LT

ber meeting would be inade known in the usual (These stations are unknown).

manner. The Chairman further announced that (James K. Wilkie).

the following members and associates had been South Norwood, London.

elected :- 2AJ 2AW 2BV 2DF 2FB 2FN

Members: A. Craven, R. Bertram, T. Ryece, 2FQ 2JA 2JE 2KC 2KE 2KY

J. B. Seymour, R. N. Hawes, C. F. Patterson-Milis, 2LT 2NM 20D 2Q0Q 20S 2RZ
J. H. Ridley. 2SB 28G 2TP 2VS 2VT 2WJ

Associate Members: S. T. Anderson. 2 XD 2 XI 2XR 2YR 27T 5BI

The following Societies were accepted for aitilia- 5 DN 5DT 5FR 5FS 5GS 5ID
tion :—Radio Section of the B.T.H. Recreation 5JS 5KO 5RB 50X 5QV 5WN
Ciub, Harrow Radio Society, \ireless Section of 5WR 6AH 6AY 6CC 60Z 6PP
the Abbey Athletic and Social Club, Doncaster 0 AA 0BQ OMX ONY OXL 8AB
and District Radio Society and North West Man- 8 AQ 8 BF 8BM 8BN 8BV 8CC
chester Radio Society. 8 CH 8 CS 827

(J. Ridley)

BROADCASTING.

REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING
EUROPEAN STATIONS* .—
GREAT BRITAIN. THE HAGUE (Velthuyzen), PCKK, 1,050 metres. Friday,

LONDON 2 LO, 369 mctres ; MANCHESTER, 2 ZY, 385 metres ; 8.40 to g.40 p.m., Miscellaneous.
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5§ WA, 353 metres ;

NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 SC, 415 metres. IJMUIDEN, PCMM. 1,050 metres. Saturday, 8.40 to 9.40 p.m.
Regular morning and evening programmes, particulars of which Concert.
appear in the daily press, are conducted from these stations by
the British Broadcasting Company. The usual times ot trans- AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to g.10
mission are .—\Weekdays, 11.30 a.m. to 12. o p.m. (2L0O only), p.m1., Concert and News.
3.30 to 4.30 p.m, 5.30 to 11 p.m. Sundays, 3 pm. (2LO only), X
8.30 10 10.30 p.mn.
g gL FRANCE. BELGIUM.

BRUSSELS, BAV, 1.100 metres. Working days, 1 p.m.,
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletii ;
Tuesday and Thursday, 1o p.m., Concert. Sinday, 7 p.m.. Coiicert.

PARIS (Eifiel Tower), FL, 2.600 metres. Dailv, 740 am..
Meteorological Forecast; 12.15 p.m., Meteorclogical Report and

Forecast; 3.3¢ p.m., Financial Bulletin (Paris Bourse); 6.10

p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m

Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- GERMANY.

cert and Meteorological Report. BERLIN (Koenigswusterhausen), LP, Sunday, 2.700 metres

11 a.un. to 12 noon, music and speech ; 4,000 metres, 12 noon to
LEVALLOIS-PERRET (Radiola), SFR, 1,780 meires. Sundavs 1 p.m., music and speech; Dailv, 4,000 metres, 7 to 8 a.m., 12 to

2 10 3 pm., g to 10.30 p.m.. Concert. Weckdays, 12.40 p.an. 1.30 p.m., 5 to 6.30 p.m., Financial and other news.
Concert; 5.5 p.m., Financial Bulletin; 515 to 6.15 p.m.
Instrumental Music; 8.45 p.m.. Miscellaneonus News; ¢ to 10 EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 10 g p.m.
p.m., Concert. Thursdays and Swidays, 10 10 10.45 p.m. Dance ‘Tuesday and Saturday, 6.30 to 7.30 p.m., Concert.
Music.
CZECHO-SLOVAKIA.

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, PRAGUE, PRG, :,800 metres, 8 a.m., 12 noon and 4 p.m.
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 t0  Meteorological Bulletin and News. 4,500 metres, 10 am., 3 p.m.
7.30 p.m., Concert. and 10 p.m., Concert.

LYONS, YN, 3,100 metres. Weekdays, 10.45 to 11.15 a.m. SWITZERLAND.

Gramophone records. GENEVA, HB 1, goo metres. Daily, 6 to 8.30 p.m., Concert
HOLLAND Utilitas 7).
THE HAGUE, PCGG, r.0s0 metres. Sunday, 3 to 5 p.m.
Coucert. Monday and Thursday, 8.40 to g.40 p.m., Concert. LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert
* Utilitas ™).
THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, ( )
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 t0 1040 am., — -
Concert. * British Summer Tine is given in each case.
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BEGINNERS.

With the object of catering for the needs of the beginner, the following

brief descriptions on matters of practical construction and theory are

provided. Arranged in a concise manner, it is casily possible to grasp

at onceacomplete understanding of the topic dealt with, while the wide

ground covered will probably create general interest in the pages.

The details given may be regarded as a summing up of the available
information on the subject described.

Capacity of the Aerial Tuning Con-
denser.
HE maximum capacity of ‘this
component depends essentially up-
on the wavelength to which the
circuit is to be tuned. Ior broad-
sast reception it may invariably be connected
1 series with the inductance and when used
vith a singlz or double wire aerial of the
usual dimensions a maximum value of 0-0005
microfarads is most suitable. It may be
thought that as larger condensers give low
values near the zero position they should

—be suitable for short wave work, but it will

I

be found -hat the wavelength change
produced by a given movement of the
condenser scale is too great, and fine tuning
on short wavelengths rendered difficult.
IFor 600 metres a maximum of o-00I micro-
farad in series with the inductance is required,
whilst for longer wavelengths o-oor5 mfds,,
with a switch for connecting condenser and
inductance in series or parallel, is a good
arrangement. It is difficult to procure
variable condensers with air dielectric having
a larger value than o-0o15 mfds.
* * * *

Capacity of the Closed Circuit Con-
denser.

The condenser connected across the closed
circuit inductance of a tuner should have
a maximum value of 0-0003 mids. for tuning
to wavelengths below 500 metres. Ior
longer wavelengths 0-0005 mifds. is adopted.
The lower the value of this condenser the
greater will be the potential built up across
it, and hence stronger signals will be obtained.
Use the closed circuit condenser near its
minimum pcsition, and when a given signal
is tuned in with the condenser near its
maximum setting the value of the inductance
should be increased in order that the value
of the condenser may be reduced.

* * * *
Correct Value of Grid Condenser and

Leak.
To obtain good results with a valve

arranged to operate as a detector it is neces-
sary to employ a grid condenser and leak
having precisely suitable values. With the
usual “ R 7 type valve the condenser should
have a value of 0-00025 microfarads, and
the leak 2 megohms, to correct the grid
potential and produce good rectifying effects.
It is usual to employ a condenser of this
value in a circuit operating on low wave-
lengths. A value of 0-0003 mfds. is more
snitable for use on the longer wavelengths.
* * * *

How to Measure Resistance.

It is often useful to be able to measure
the resistance of the windings of an inter-
valve transformer in order to be able to
form some idea of the number of turns of
wire with which it is wound. Connect
the winding to be measured in circuit with a
milliammeter reading to Io milliamps (an
instrument which every experimenter should
possess), and @ 4-volt accumulator. The
voltage of the accumulator can be relied
upon to be exactly four volts if it has been
in use for a short while after a full charge.
The resistance is calcutated by dividing
one thousand times the voltage by the
reading in milliamps shown on the meter.
To be preciselv correct the resistance of
the meter must be deducted from the figure
obtained. The meter resistance is usually
given on the scale and with medium priced
instruments it is usually of the order of

40 to 60 ohms.
* * k3 *

Gauge of Wire for Receiving Induc-
tances.

The tuning coils of crystal and single
detector valve receivers should not be wound
with finer wire than No. 24 S.W.G. For
valve sets employing reaction or high
frequency amplification No. 26 S.W.G. 1s
a convenient gauge, for although a little
resistance introduced into such circuits
will have no serious effect, the gauge stated
is durable, and permits of tappings being
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made without danger of breakage. In
coupled circuits employing an inductance
wound on a rotating former, it often becomes
necessary to include a large nuiber of turns
in a limited space i order to provide a
sufficient degree of coupling. In such cases
use No. 30 SW.G. The sizes 24 and 26
should be double cotton covered, and the
No. 30 double silk.

* * * *
Soldering Fluxes.

The safest flux for securing the connecting
leads of instruments is resin, and it is best
applied in the form of resin-cored solder.
As it is a little diffhcult to use, the merest
trace of “ Fluxite ” may be employed in
combination with it. For joining large
brass surfaces such as may occur in the
component parts of an instrument, * killed
salts " (zinc chloride) is used. It is made
by adding scrap zinc to strong commercial
hydrochloric acid (spirits of salts) until no

(Further 1tems of inlerest to Beginners will appear in the next issue.)
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more will dissolve. The resultant liqu
is poured off from the black deposit whi
may be produced if certain impurities a
present in the zinc, and diluted with
equal volume of water. Ammonium chlori
(sal ammoniac) in the form of a block
often used for cleaning the iron, but it wi
be found to rapidly act upon an iron whic
is frequently made too hot, and “ Fluxite
will generally be found more suitable for th
purpose.

* * * *
Paying Out Aerial Wire.

When unwinding aerial wire from a hank
it is essential to avoid the introductior
of twist which may give rise to kinks, an
in any case will not permit of the wir
hanging in a perfectly straight fashion.
While paying out, the coil should either be
revolved or held in the hand, and three loops
released from either side in turn, reversing
the coil to do so.

A New Telephone Receiver.

NEW telephone earpiece design

specially applicable to broad-

cast reception is a noteworthy

novelty which has  recently

appeared. Owing to the dis-
tribution of its weight, the receiver can
be simply hung on the ear, where it may
remain for hours without causing any
inconvenience to the user, leaving the head
entirely free in its movements. A further
great advantage possessed by the new phone
1s that, as the ear is enclosed on all sides,
external noises are almost completely
excluded. It is also claimed that owing to
the special design of the air space between
the diaphragm and the ear there is an
improvement in the acoustic qualities, whilst
the cushion acts as an acoustic filter. This
receiver is made with resistances up to z,000
ohms, or as a double receiver with a total
resistance of 4,000 ohms. In the double
type the head straps aredispensed with. The
instrument should make a special appeal to
ladies, who very naturally dislike wearing
telephone head-bands.

Photo : Benandi Telephone A.G., Zurich-Barlin.
The New Telephone Earpiece.
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(QUESTIONS AND ANSWERS

** C.H.J.”’ (Cheshire) asks (1) If it is necessary
Jor the grid leak to be connected to earth when using
H.F. amplifization. (2) For a diagram indicating
how it is poseible for the correct grid leak connection
to be kept when the H.F. valve is switched in or out.

(1) The grid leak should he connected to positive
L.T. (2) The grid leak connection will not be
altered when the H.F. valve is switched out.

May 5th, pages 133-136, and asks the following
questions with regard to it. (1) What is the combi-
nation of valves employed. (2) How a one-valve
low frequency amplifying unit might be added to the
set mentioned. (3) If there 18 any objection to
mounting the three-coil holder on the panel of this set.

(1) The arrangement of valves in this set is one
H.F., detector and one L.F. valves. (2) A one-
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Fig. 1.+ A.C.H.” (Tonbridge.) Three valve receiver with one H.F., detector, and one L.F. valves.
Tuned unode H.F. coupling is employed, with reaction to the anode coil.

** A.C.H."' (Tonbridge) submits a diagram of a
three-valve set, one H.F., detector, und one L.F.
valves, and asks (1) If the diagram is correct. (2) If
the proposed method of connecting the H.T. and
L.T. batteries s correct. (3) If the set, when con-
structed, would give satisfuctory reception from 2 LO
with a small frame aerial at a distance of 30 miles.
(4) If the prcposed set would operate a loud speaker.

(1) and '2) The iagram submitted is not
correct. In I'ig. | a suitable diagram is given.
(3) The set escribed would probably require the
addition of at least one more high frequency valve
to give saticfactory reception of 2 LO with the
frame aerial. (4) It should be possible to operate
a loud speaker satisfactorily with a good outdoor
aerial.

‘“ TALISMANIC ' (Swinton) submits three
samples of wire, and asks ws to identify them.

No t is Nc. 41 S.W.G., D.S.C.; No. 2 is No. 38
S.W.G,, D.8.2.; No. 3is No. 32 S.W.G., D.C.C.

‘* ARFRYN "’ (Wales) asks (1) What is the best
actual ohmnic resistance of a pair of telephones to be
used with a crystal receiver. (2) What is the effect
of employing telephone receivers with windings of
different values of resistance.

(1) With telephone receivers wound to a
resistance of 4,000 ohms, and of a reliable make
you will get entirely satisfactory results from a
crystal set. (2) Receivers wound to a higher
resistance may be slightly more sensitive, but, on
account of the fine windings, are more easily
damaged.

“*R.H.D.F.”” (Kensington, W.14) proposes to
construct the three-valve set described in the issue of

for wse with telephones of 120 ohms

valve low f{requency armplifying unit might be
constructed to couple to this set, but an additional
valve could not be included on the panel of the set
without redesigning the whole. (3) The three-coil
holder might be mounted on the side of the cabinet,
but it could not be conveniently accommodated on
the panel itself in the design given.

‘* F.W."’ (Horbury) asks (1) For full particulars
of the core and windings of a telephone transformer
resistance.
(2) For the formula by which the capacity of fixed
condensers may be calculated.

(1) We suggest that you build up a core of
No. 22 iron wire, 4" long, and 3" diameter.
The primary winding may consist of 4 ozs. of
No. 40 S8.8C. wire, and the secondary
winding of 2} ozs. of No. 34 S8.8.C. wire,
(2) We would refer you to the issue of June 9th,
1923, for full information on the capacity of small
fixed condensers.

** O.F.”" (Fortis Green) submits a diagram and
particulars of a crystal set, and asks (1) For suitable
values of the capacity required for variable condensers
to tune the primary and secondary windings of the
loose coupled tuner. (2) For instructions on the
making of the variable condensers mentioned in
question (1).

(1) The variable condenser in series with the
aerial tuning inductance should have a maximum
capacity of approximately 0-001 mfd. The con-
denser in parallel with the secondary winding
should have a maximumn value of 0-0006 mid.
(2) We refer you to the article dealing with con-
densers in the issue of June Yth.
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*“ A.D.I.”’ (Maidenhead) submits particulars of
his five-valve set, one H.F., detector and three L.F.
valves, with which he obtains wide variations in results
with different methods of high frequency coupling.
He asks (1) Why, in Fig. 2, page 705, of the issue of
August 26th, 1922, a grid condenser and leak are
shown with a high frequency valve, and in Fig. 5,
page 113, of the issue of October 21st, 1922, no grid
condenser or leak is shown with the high frequency
valve. (2) With vreference ito the second diagram
mentioned in question (1), of we would give this
diagram with the addition of potentiometer control to
the grids of the high frequency valves.

(1) The diagram Fig. 2, page 705, August 26th,
issue is arranged for high frequency amplification
with either of two methods, (a) using high frequency
transformers, or (b) using resistance capacity
coupling. The grid condenser and leak is provided
for the latter method. The diagram Fig. 5, page
113, October 21st issue, shows an amplifier coupled
with high f{requency transformers. No grid con-
densers and leaks are then required except for the
rectifying valve. (2) We would refer you to
Fig. 2, page 160, and Fig. 4, page 162 of the May 5th
issue of this journal.

““ C.N.M.”’ (Putney, S.W.15) asks (1) and (2)
For particulars to enable him to make a high fre-
quency plug-in type transformer, to tune from 2,000 to
4,000 meires with a 0-0002 mfd. variable condenser.
(3) For values of the anode resistance, fized con-
denser, and grid resistance for a single stage resistance
capacily coupled high [requency amplifier to couple
to a set in which the detector valve is of the Dutch
type.

(1) and (2) The transformer may cousist of
1,500 turns of No 40 8.8.C. wire for each winding,
on an ebonite tormer 27 in diameter. (3) Anode
resistance 80,000 ohms, grid condenser 0-0003 mfd.,
grid leak 2 Maw.

“CAJ.M.? (Windsor) submits a diagram of a
four-valve receiver comprising one H.F., detector,
and one L.F. valves. and ashks (1) If the recewwer
would ¢ive good reception of British broadcast trans-
missions. (2) For particulars of the A.T.1. required
for reception on wavelengths from 350 to 450 metres.
(3) If the H.F. coupling shown is correct.

(1) A receiver wired according to the diagram
submitted should give satisfactory reception of
British broadcast transmissions. (2) On a former
3 in diameter. wind a layer of No. 20 D.C.C. wire
for a length of 5. Take six tappings, the first one
at the 20th turn, and the rest equally spaced along
the remainder of the coil. (3) The method of
H.F. coupling indicated in your sketch is known
as the tuned anode method. The inductance
may be a winding of No. 26 D.C.C., 3" in diameter
and 5 long with fifteen tappings.

“L.T.” (Cambs.) asks (1) For advice on the
use of 220 wvolt A.C. wains as a source of supply
for the filament current of valves.

(1) We would refer you to the articles entitled
“Valve Current from A.C. Mains.” and ‘‘The
Tungar Rectifier,” in the issue of January 20th,
1923, also *‘ Notes on Rectified A.C. for Plate
Circuits,” page 718, March 3rd issue.
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‘““K.M.L.’’ (Petersfield) asks (1) The identi
of a station which was (ransmitting o musical pro
gramme wn French at 12 midnight on May 114
12th, on a wavelength of 450 metres. (2) For su
gestions by which a circuit as submailted might b
prevented  from easy self-oseillation. (3) Wh
with any setting of the 0°0005 mfd. variuble condense
in series in the aerial circust tuning may be accom
plished by adjustment of the closed circust condenser
and the coupling of the aerial and closed curcus
inductances. (+) For the identity of 5DO.

(1) The station heard was I'Ecole Supérieur
des Postes et Télégraphes, Paris. (2) Connect
the grid leak of the detector valve to positive L.T
and make careful adjustments of both H.T. an
L.T. values. (3) Adjustments of the aerial tunin
condenser, and of the coupling between the aeria/
and clogsed circuit induetances both aftfect th
wavelength of the two circuits in question. W
the wavelength of the aerial circuit is adjusted to
a certain value by means of the series variable
condenser, the secondary circuit may be tuned.
to this value by adjustment of both the condenser
across the secondary inductance and the coupling
between the two coils. (4) This station is owned
by Mr. K. J. Watts, 6, Ashley Road, Salisbury.

“ G.H.S.” (Nottingham) asks (1) Wath refe-
rence to his aerial, which is at present a single wire
100 ft. long and 30 ft. high, if we think the range
of his two-valve set would be increased by altering the
aerial to one of three wires spaced 3 ft. apart and 45 ft.
high. (2) Why the addition of a high frequency amplify-
ing valve, tuned anode coupling. should decrease the |
strength of signals at present recewwed with o detector
and one L. F. valve. Also why, with the H.F. valve
wn operalion. is he troubled with continuous oscillation.
(3) For the times of transmission and wavelengths
of WGY and WJIZ.

(1) An increase in the height of the aerial would,
we think, be an improvement, but the effect of’
increasing the number of wires would merely be to
alter the aerial capacity. (2) Without particulars
of the tuning coil and condenser we cannot say
exactly whyv the signals are reduced in strength.
To receive the broadcast transmissions a No. 75
plug-in coil, or a coil with an equivalent inductance
tuned with a (-0002 mifd. variable condenser is
satistactory. If vou are employing reaction, the
connections to the reaction coil may reguire
reversing when the H.F. valve is switched into
circuit.

“F H.H.” (Romford) asks (1) Why adjust
ments (o his reaction coil have no effect on the reception
of 2 LO at « distance of 12 iiles, when amplification
of signal strenglh is obtained with all other stalions.
(2) Why a “QX” type valve unll not give resulls equal
toa MO. “ R type vulve. (3) What are the most
suitable values of anode potential and filament vollage
Jor a “ QX type valve used as «a rectifier. (+) Which
%s more sustable for use as a H.F. amplifier
an R ora‘“ V.24,

(1) It may be your reaction coil is not a suitable
size.  On the other hand, when an efficient aerial
is in use it is not always necessary to use reaction,
especially when receiving signals such as those sent
out by the broadcasting station. (2) Probably
vou are not using the correct H.T. and L.T. to get
the best from the “ QX 7 valve. Of cowse the

www americanradiohistorv com


www.americanradiohistory.com

Avcust 8, 1923

R 7 type valve is a good rectifier. (3) When the
QX ”'valve s used as a rectifier the usual anode
oltage is 25, the filament current 0-75 amps., and

=] ament voltage 5 volts. When used as an amplifier

10 anode voltage should be raised to 100. (4) An
R "’ valve operates quite well as a high frequency
mplifier, but many prefer to use a * V.24,” which
1specially designed for high frequency amplification.

“J.G.D.”” (Lewisham) submits a diagram
[ a two-valve set, detector and one L.F. valves,
wmd asks (1) Why it is tmpossible to tune out the
ransmissions from the London broadcast station
vhen recewving the transmissions from other broadeast
wtations, using « set constructed according to the
Diagram submiitied. (2) Why the addition of «

wmmm]. F. amplifying valve decreases the strength of

signals received. (3) For a diagram of a one-valve
H.F. amplifying panel, to include a switch for
cutting out the valve when desired. (4) If various
alterations to hes aerial would be advisable.

(1) The prmeipal reason why you caunot tune
out the transmissions from 2 LO is because you
are employing a single circuit tuner. We recom-
mend that you employ a loose coupled tuner, the
closed circuit coil being tuned with a 0.0005 mfd.
variable condenser. (2) You have not given us
particulars of the H.F. amplifier. We presume
the H.F. circuits are capable of being tuned to the
correct wavelength. If you are-employing reaction
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Fig. 2. * J.G.D.”” (Lewisham). A4 H.F. ampli-
Sying unit 18 shown, with switch for cutting out
the valve when destred.

it is just as well to reverse the connections to the
reaction coil when a valve i3 switched in between
the detector and the aerial circuit. (3) A suitable
diagram is given in Fig. 2. (4) We think that
you would be well advised to retain your aerial.

‘“E.H.W.H.”’ (Ilford) asks (1) For a diagram
of a three-valve set, including a three-coil tuner for
plug-in honewcomb type coils.

We would refer you to diagram No. 53 in ‘‘ The
Amateurs’ Book of Wireless Circuits,” by F. H.
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Havnes, The Wirsless Press, Ltd., 2s. 6d. net,
as well as recent issues of this journal.

‘“H.H.R.” (London, N.5) asks (1) For the
number of turns of No. 28 D.C.C. copper wire
required for. an aerial tuning inductance, and an
anode inductance to receiwe on 1,080 metres, using
a honeycomb coil former which he describes. (2) If
we think he s Likely to receive American telephony
ustng a two-valve set, one H.F. and detector.
(3) If coils wourd on the former mentioned in
Question (4) were produced commercially, would this
involve any infringement of a patent. (4) Having
bought an ex- Army spark coil designed to operate on
6 volts and rated ws 20 watts input power, if it 18
correct to assume that by operating this coil off a
4-volt supply the input will be 15 walits; also, what
would be the effective range of a transmitter em ploying
this coil as suggested.

(1) Your aerial tuning inductance may have
100 turns on the former described. and should be
tuned with a 0-901 mfd. variable condenser in
parallel. The anode inductance may consist of
200 turns, and should be tuned with a 0-0002 mfd.
variable condenser. (2) We do not think you
should expect to receive American transmissions,
althoughs we believe the transmissions were all
received with a two-valve receiver. (3) We
cannot advise you upon patent matters. The coils
described have been patented. +4) It is not
correct to assume the coil will take a load of
15 watts. A good deal depends upon the adjust-
ment of the coil. The range of the transmitter
depends greatly upon your skill, as well as the
efficiency of the aerial, and no reliable figures can
be given.

‘“A.O.E.” (Acton, W.3.) asks, with reference
to the single valve receiver described on pages 656 to
660 of the issue of February 17th, 1923, (1) When
the set 18 used as a high frequency amplifying unit
before a crysial sel with a single slide inductance,
if an adjustment of the inductance slider of the crystal
set 18 mecessary for every setting of the variometer in
the high frequency unit. (2) When receiving from
distant stations, why the speech and music are
Sfrequently distorted and the tuning extremely critical.
(3) The probable wavelength range with small fized
condensers in series and parallel with. the variometer.
(4) If it would be possible to add another high
frequency valve to this set, with a switch for cutting
out the extra valve, without the use of any further
COMPONENts.

(1) Tt will be necessary to make a fresh adjust-
ment of the inductance slider for every setting of
the variometer. (2) The speech distortion probably
arises from wrong values of L.T. and H.'l'., together
with unskilful tuning. The fact that the tuning is
critical is characteristic of the set. The fitting of
an extension handle to the variometer knob will
greatly facilitate tuning in weak signals. (3) The
wavelength of the variometer alone would be from
250-600 metres approximately. The maximum
value could be increased up to approximately
1,000 metres by the addition of a small fixed con-
denser in parallel, the exact value of which would
best be determined experimentally. (4) It would
not be possible to add another high frequency valve
to this set without the addition of components to
constitute the intervalve coupling.
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‘* C.S.C.”" (Derby) ashs (1) Whether the diagram
of his fiwe-valve receiver is correct.  (2) Which
Igranic coils should be used in the three-coil holder
of the receiver.

(1) The circuit diagran is correct, although vou
might try reversing the connections to the trans-
formers. The usual method of connecting inter-
valve transformers is to connect O.S. to grid,
LS. to minus L.T., O.P. to plus HT., and I.P. to
plate. (2) To receive the British broadcast trans-
missions, use the following coils : Aerial circuit,
No. 35; closed circuit, No. 50; reaction coil,
No. 100. For the Radiola concerts use Nos. 200,
300 and 250 respectively. For the Hague, Nos. 100,
250 and 150. For FL Nos. 300, 500 and 200.

“W.H.T.” (Gillingham) asis (1) For details
concerning the construction of small fixed condensers
of varitous capacilies.

Full information on the construction of smaill
fixed condensers appears in the issue of this journal
of June Sth, 1923.

‘“B.A.T.” (Beckenham) asiks (1) For con-
structional delails of the variable condenser illustrated
on page 12 of the issue of April Tth, 1923.  (2)Ifa
%5 possible to get satisfaclory resulls with a crystal sel
at his address, using the clectric light wires as an
aertal.

(1) Condensers of the type illustrated in the
article referred to are not manufactured in this
country. Upon referring to the illustration it
will be noticed that by turning the dial round, the
tinfoil is wound around one of the rollers. There is
no particular advantage in constructing a condenser
of this description, and the object of the illustration
was to show a novel design. Anyone interested
would be able to build a condenser of this description
irom the particulars which accompany the illustra-
tion. (2) We do not think you should expect to
receive good signals with a crystal receiver without
a good out door aerial.

‘“E.S.B.S.”” (Palmer’s Green) submits
diagram and- particulars of his single vilve receiver,
and asks (1) Whay the reaction will not function, after
all adjustments to H.T. and L.T. valves have been
tried. (2) If better results would be obtained with a
larger value coil in the aertal circust, and the 0-001
mfd. varwable condenser in series. (3) If 4t would
be possible to recewve the transmissions from the other
British broudeast stations with the addition of two-
note magnifier valves, or vf the addition of « single
high [requency valve would be of more assistance for
this purpose.

(1) We suggest that you try a No. 75 or No. 100
Igranic coil for reaction. Your sketch does not
indicate a grid condenser or leak, both of which
are required with a detector valve. The grid
condenser should have a value of approximately
0-0003 mid. and the grid leak a value of 2 megohms.
The method of connecting these in the circuit will
be found in diagrams in practically every issue of
this journal. (2) It i1s usual when receiving on
the lower wavelengths, to use the aerial tuning
condenser in series with the inductance. In this
case, with an aerial condenser of 0-001 infd. capacity,
the inductance would be a No. 75 honeycomb
plug-in type coil. (3) The addition of note-
magnifier valves will not increase the range of your

WIRELESS WORLD AND RADJIO REVIEW

Avceust 8, 1923

set, but merely magnify the strength of signa
rectified by the detector valve. With the additio
of a high frequency valve, employing tuned anod
coupling, you should be able to receive from th
other British broadcast stations.

‘“GUAN »* (Glasgow) asks the followin,
questions with reference to the four-valve experimenta
recetver described in this journal. (1) If two set
of coils are required, one for the H.F. amplifier, an
one for the tuning wnit. (2) For the size of foriner
gauge of wire. and number of turns required for cou
of the stzes mentioned.

(1) Two sets of coils are required—one for the
tuning unit, and one for the H.F. amplifying unit.
(2) The numbers given to the coils indicate the
number of turns of wire on each. Using No. 26
D.C.C. wire, and formers 2 ins. in diameter, wind
coils for the sizes given.

‘“ SIRIBHAIROH ’’ (London, S.W.18) asks
(1), (2), and {3) Lor full particulars concerning the
making and erecting of a tubular aerial mast, YUft. high,
including details of concrete base, if required. Also
if we would suggest uny other type of mast suitable
for the height mentioned.

(1), (2), and (3) We cannot supply the informa-
tion you require in this section of the journal. We
would advise you to look through the advertisement
pages of this journal for the names of manufacturers
of aerial masts suitable for erection to the height
you require, from whom you would obtain detailed
information. Also see the book ‘‘ Mast and Aerial
Construction,” by Ainsley, price 1s. 10d., post free

from this oftice.
T'his ~ection of the mayazine is placed

NOTE' at the disposal of all reqders who wish

to recewwe advice and tnforinaiion on natters pertaining
to both the technical and non-technical sides of wireless

work. Readers should comply with the following
rules (1) FEach question should be numbered and

written on a sepurate sheet on one side of the paper,
and addressed ° Questions and Answers,”” Kditor,
The Wireless World and Radio Review, 12/13,
Ienrietta Street, London, W.(.2. Queries should be
clear and concise. (2) Before semuding in their
questions readers are advised to ~earch recent numnbers
to see whether the saine queries have not been dealt
with before. (3) Each communicaiton sent in to be
accompanted by the * Questions and Answers”
coupon to he 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 « ppear at the top
of every sheet or sheets, and unless lypewritien, this
should be in block capitals.  Queries will be answered
under the initials and town of the correspondent, or,
if so destred, under « ** nom de plume.” (5) In view
of the fact that a large proportion of the circuits and
appuratus deseribed in these answers are covered by
putents, readers ure advised, before wmuiking use of
them, to salisfy themnselves 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 i~ the maxi-
mum which may be sent in at one time.
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ON JOINING A WIRELESS SOCIETY
HOW THE SOCIETIES SUPPORT THE EXPERIMENTER.

HAT useful purpose can be served by joining a wireless society ¢ * is. a.

question that at some time or other almost every amateur has asked.

If he answers the question for himself, it is very probable that the

reply will result in his decision that wireless societies are all very well
in their way for those who care to interest themselves in them, but that, for his
part, he does not propose to join.

But there is more in being a member of a wireless society than may appear
at first, and those who have up to the present dismissed from their minds the
idea of adding to the membership of their local society, should take the trouble
to reconsider this decision, and see if, by standing aloof, they are not losing
something worth while, or at least, to view the matter from a less egotistical
standpoint, whether they are not depriving the amateur community of something
which they are in a position to contribute.

There has been a good deal of talk, and some criticism regarding the futility
of wireless societies, but those who are genuine amateurs and who take the trouble to:
reflect, will see that in the amateur wireless societies are represented the views of
the amateur community, and that these views cannot be effectively expressed
through any other channel. There are, especially at the present time, many interests.
bitterly opposed to the freedom of the amateur, and seeing that the amateurs’
strength lies in the local societies working in close harmony on matters of mutual
interest, if those who oppose such freedom could succeed in breaking the strength
of the amateur position, it would:be through the amateur societies that they would
endeavour to bring this about. If the local societies ceased to exist and their work
were discontinued, then the amateur would be left very much like a man who is
suddenly deprived of the power of speech, because he would no longer be able to
give voice to his views and demand recognition.

If, then, the amateur desires to assure the integrity of his position, he must.
reflect again on the advisability of supporting some wireless society.

Probably there are many who will read these lines who are not at present
members of any amateur society where they can, as it were, record their vote and
take their part in the management of amateur affairs. Nothing would do more to:
strengthen the position of the amateur at the present moment than if all those
who have the welfare of the amateur community at heart were to take immediate
steps to support some local society, however small, and so add their names to-
the roll of membership. Then, if the time comes when joint action on the part of
amateurs is necessary, each name added to the membership of the amateur
societies will help to support any recommendations or demands which may assist
in maintaining the freedom of the amateur in the ether.

This of course is by no means the only work whiclh the amateur societies have to
do. Their purpose is to gather together all those who are interested in the study of
wireless in order that they may support and assist one another individualty and share
amongst themselves what specialised experience or knowledge any particular in-
dividual members may possess.

Problems and difficulties may seem hard to one who comes up against them:
without the advantage of the advice or experience of others, and therefore discussions.
on technical points such as take place at the meetings of societies, are often
extremely helpful.

If an amateur wireless society is not a success, the blame attaches to the
members, but even more tp those ‘who should be members, but who stand aloof
instead of giving their help and support.
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ARMSTRONG SUPER RECEIVER

OPERATED WITH TWO DRY CELLS.

The constructional details given in this article should do much to clear up

the difficulties which have been met with by many in building up a receiver

on the super-regenerative principle. The author having thoroughly mastered

the operation of the Armstrong super, proceeds to make the outfit easily

portable by abandoning heavy accumulators and high voltage H.T. battery
and substituting two dry cells.

By 5 HZ.

' early interest in the super-

regenerative receiver  circuit,
aroused by the publication of
Armstrong’s paper on June 7th,
1922, and fostered by practical details

—_given subsejuently*, was damped by the

reports of other

which seem inseparable from this circuit
were produced, tamed, and 'signals received
on various sizes of frame aerials. Trials were
made of different combinations of grid
condensers and leaks. The distance between
the “ quenching’ coils was varied and

finally fixed with

enthusiasts  who a piece of 1 in.
had unsuccessfully ebonite  between
tackled the three- them, and good
valve circuit and signals obtained
it was not until on all the valves
details of an available, wviz.,
efficient one-valve “T.as,” “Vag4,”

circuit had been
published}  that
the constructios
ofan experimental
receiver wes de-
cided upon. The
theoretical circuit
and some details
of the components
actually used are
given below.

It will b= seen
that there is
nothing  novel
about the circuit
except as regards
the values of the
grid leak, H.T.
battery = voltage
and tuning

“QX” and “R”
types — voltages
up to 300 being
used on the trans-
mitter valve, but
in general, best
results were ob-
tained using a
variable grid leak
and H.T. wvolts
slightly  higher
than that usually
employed on each
type of wvalve.
When using vol-
tages of 8o and
upwards, the
howls and shrieks
set up appeared to
1 beduetooverload-

condenser.

The components
were first laid out,
connected up on the table and afferwards
boxed up. The usual squawks and squeals

* The Wireless World and Radio Review, p.648,
August 19th; p.711, Sept 20th; p.79, October 21st;
p-118, October 28th, 1922.

+ P.112, April 28th, 1923.

The Complete Receiver.

ing the valves,with
aconsequent waste
of effectual power,
rendering tuning-n very difficult, especially
with the Armstrong coils fixed in position.
Now it would seem that a stronger quenching
oscillation is not essential for initially weak
incoming signals, {.e., in spite of the enormous
amplification provided when the amplifier
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circuit tends to break into oscillation, the
free oscillation does not build up from the
tiny impressed signal E.M.F. in the time
interval allowed by a 10,000 to 15,000 cycle
quenching oscillation to such a value as
may be the case with strong incoming
signals. Therefore, at long distances from
the source of signals, the wuse of high
potentials to produce a powerful quenching
oscillation was not regarded as necessary
for good amplification, provided that the
valve could be made to oscillate when
using lower values, and experiments were
continued with a view to reducing the
power employed, the oscillator coils being
kept fixed.
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additional tuning capacity can be plac
across the frame aerial terminals, if t
is required and it will be found that
variable condenser placed in this positi
facilitates tuning operations, as there
m effect, two distinct circuits, the fra
aerial and inductance coil, each of whi
are separately tuned to the incoming fr
quency, broadening the band on which t
best signals are obtained. Best results we
obtained when the coupling of the receiv
coils and the filament temperature were s
adjusted that the valve was only jus
oscillating.
Using a dull emitter valve and

00001 uF tuning condenser, the set func

———

00002,F

&

#(o 00014F
0005, F

—

i L&Dm

L1500

Circuit arrangement.
A. Frame aeriai 3’ 6" sq. 9 turns No. 20 C.C., 3" apart. B. For broadcast receptton may be an Igranic
cotl No. 75. C. Reaction coil for broadcast reception may be I granic, No. 100.

Asthe H.T. volts and filament temperature
were reduced, difficulty was experienced in
making the amplifier circuit oscillate. The
close fixed coupling of the oscillator coils
facilitated the production of the quenching
frequency oscillation on low plate volts and
no difficulty was experienced in this respect.
The real trouble lay in making the receiver
circuit oscillate. The first step necessary
was the reduction in value of the tuning
capacity, v12., from o0-001 uF 100-0005 1F and
then to 0-0003 uF. With the latter value,
the circuit functioned well and signals were
received on the frame aerial from 51T, 2LO,
2Z7ZY, 58C and 5 WA, using only 3 volts
H.T. These results were obtained with the
types of valves previously mentioned.
It will be observed from the diagram that

o

L1250

4
Ly

= HT

!

200

tioned well with 2 dry cells, viz., one to heat
the filament and one in the plate circuit,
involving a total expenditure of less than one
watt of power. It should be noted, however,
that a single accumulator cell is preferable
to a dry cell for filament heating.

With the circuit shown, and using the
smallest type of ever-ready flash lamp
battery for H.T. on one valve, Cardiff comes
in comfortably clear and distinct at Notting-
ham on a 3ft. 6in. square frame aerial,
with no perceptible Armstrong whistle; a
three-plate variable condenser (two fixed
and one moving) being used across the A.T.I.
With one stage of low frequency amplification,
using the same batteries for the receiver
valve, 2 LO can be heard with the phones
lying on the table.
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The frame may be replaced by a length
wire laid cn the floor, or hung in the air,
€ A and E terminals of the set being
shorted ” and the wire joined to one of
iem.  The set has been used in the open
i this way, the wire being swung through
30°, directicnal effects being most marked.
ny ““ earthed” conductor to which the wire
an be attached can also be utilised, and
ood signals obtained in this way. It has
een observed that attachment to gas
rackets, water taps, hot water and electric
ight systems, etc., on upper tloors give

758
FRAME AERIAL TERMINALS

|

AND RADIO REVIEW 656

be content with the good results obtained
by the use of a single cell from a flash lamp
battery giving 14 volts for H.T., the grid
condenser being shorted.

One of the reasons (apart altogether
from the novelty of the idea of working
a ‘“ super "’ on such low voltages in the face of
published statements that high volts were
necessary) for describing the construction
of my apparatus, is in consequence of
my experience that the howls and shrieks
set up under normal conditions of working
are apt to be disconcerting and discourage

™ BRASS ROD TO SuPPORT
.| PLATFORM HOLDING VALVE
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- —4vg' Y
X I —— A%
)
' o
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I
| |
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i I /A~ N\ :’“ | '\@r - 4 nr
. \=¥/
™ | T —t€e) ©
| ANG @) { @ _.
/_\ FILAMENT ‘«-) ‘ S'_: g
— -—““ | i)
-\ © i @ ”—;5?‘::“
‘ * \ o | TELEPHONES
) 7 .
REABTION { J) > |
/ 7~ T
( © B © ©
= CER. S P Y |
TELEPHONES TELEPHONES
L 78 N DENTYO. FILTER CIRCUIT PANEL

Scale drawing of tuner and filter punels.

better resulzs than those on lower floors ;
this obviates the necessity of taking long
leads from a set on the ground floor when
it is desired to listen in at any other point
in the building than the place where the set
is installed. The use of a dry cell and a
single 2-volt accumulator cell makes the
set very portable, and good signals have
been obtained in a cellar, under a lead roof,
and other places where reception is usually
difficult. The writer was very disappointed
when the set refused to function on the
fitament heating battery alone, and had to

the beginner on his first acquaintance with
the Armstrong circuit. One Nottingham
experimenter mformed me he had spent
three months (on and off) on the circuit
without success. In many cases I am sure
signals are only accidently discovered after
patient but weary search amongst the
earsplitting howls. So | contend that if
fair results can be obtained under conditions
which more nearly approach those met with
when using an ordinary regenerative receiver
(which are obtained with the super by the
use of small power, particularlv when using
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dull emitter valves), success is more likely
to be assured later when higher voltages
—and perhaps more correct operating con-
ditions—are used. With dull emitters and
low voltages the Armstrong whistle is not so
objectionable.

In general, it does not appear to be appre-
clated that bv connecting a frame aerial in

2BA NUTS

The valve-holder bracket.

parallel with a tuning coil, the wavelength, in
comparison with either of them taken separ-
ately, is reduced : this probably accounts for
the frequent use of a o0-oo1 xI variable con-
denser across the coils. Here the use of such
a comparatively large tuning condenser
reduces the potential energy that would
be otherwise available were tuning effected

VALVE
PLATFORM
- 27 -
I
~~
28A | 40 e
NUTS--
R

O
o ,0.0,6 ©

GHID
CCNDENSER
AND LEAK

AND RADIO REVIEW Avaust 15, 192

only on the inductance with a minim
of parallel capacity; and so the use of
coil in series with the frame aerial is to
preferred, and with proper values, tuni
1s possible over a sufficiently large ran
of wavelengths with quite a small varia

@ 2BA SCREWED ROD

V6" SHEE T BRASS
BENT TO SHAPE

fL.LocK T
-28A NUT
%= SPRING WASHER

%‘san CHELSEHE AD 522 L~ TOMTe
-TO PLATE OF \ALVE |

18" EBONITE
FORMER

15" 6 BA SCREWS & MUT"

IO SWE WINDING
30 SWG WINDING —

1 IHGH 1" BASE Y x 3B

12 6 BA SCREWS & MITS NS BRASS SUPPORT

o - i
SPRING WASHER “; 1{- '/6 6BA CHEESLHEAD
P
2BA NUT i
3 Nt .Llﬂ' —l
B G A ol
3'2BA N b e

ScReweDlpod V16" SHEET BRASS BENT TO SHAPE

(FRy»

Constructional details of the reaction coupling.

condenser. With such an arrangement I
get the Birmingham station (5 IT) at a dis-
tance of nearly 50 miles on an indoor frame
aerial using an ordinary one-valve regenera-
tive circuit. Thus the experimenter who
is sure of his tuning arrangements has a

37 BRASS ROD
SCREWED 2BA
SCREWED 36" INTO
PANEL
2BA NUTS

2 0-0054F DUBILIER

CONDENSERS /16 BRASS STRIP

-

8" EBONITE -1250 con

~1500 COIL

Jut

P

e

Underside of panel and the inethod of mounting the oscillator inductances.
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ertain foundation on which to build new
badgets. It will be seen from the theoretical
liagram that provision is made at the
terminals X Y for additional tuning capacity,
if needed, to raise the wavelength.

When a single wire is used, attached to
either X or Y instead of using a frame
aerial, a loading coil connected across X Y
is preferable to bring up the wavelength,
:and this has proved satisfactory up to goo
metres, using a 25 ft. length of No. 22 as
a “collecter A condenser in series with

2%’ OF N®26 DCC TAPPED
EVERY 10 TURNS |
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coil for use in a regenerative circuit of course
requires care in selection, and appears to
be especially important in the case of a
“super,” for there is one optimum value
of coupling which gives best results under
given conditions, and this can only be found
by experiment.

Having perfected the tuning arrangements,
the exfierimenter has to ensure that his
circuit is so designed that it will build up
oscillations as rapidly as possible at the
signal frequency, i1.e., say 400 metres, using

WHICH 1S ON TOP OF
THE 1500 COIL

BOTTOM {ENDS OF 1250 COiL

TOP
N

/

T 1, F MANSBRIDGE |
+ CONDENSER \
/

% =

-

o p_nﬁ_/»=

&%
[
|-\ Oa)
[
L)

i O

| | TCP ] END OF
| BOTTOM] 1500 COWL

=y L

TELEPHONES OR TO =
FILTER CIRCUIT

TELEPHONES

POINTS TO LOAD REACTION
COIL OR TO FIX TUNING
CONDENSER ACROSS P &Q

Wiring diagram of filter and tuner panels.

the wire may be used for short wave-
lengths.

Provision is made at the points “P”
and ““ Q * for connecting a tuning condenser
across thke reaction coil or additional in-
ductance may be added as the wavelength
of the grid circuit is increased.

Where plug-in coils are used these arrange-
ments are not so necessary—a higher
number in the series usually sufficing for
a reaction coil, i.e., if a Burndept No. 75
is used for B.B.C. wavelengths, a No. 100
should be used for reaction. The reaction

voltages not sufficiently big as to overload
the valve; he must see that the valve is
operated near to the ‘‘ threshold” wvalue
where the circuit is on the point of generat-
ing oscillations—a condition obtained by
the use either of a grid bias or leaky
condenger, which also ensures rectification.
On the low wavelengths for which the
super circuit is so particularly efficient, a
condenser of 00002 uF capacity is suitable,
and a variable grid leak is almost indis-
pensable. The values will vary with
different valves and H.T. employed.
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The conditions for maximum amplitication
having been obtained, arangements must
be made to just quench the oscillations,
using no more power than is necessary.
so as immediately to leave the circuit in a
sensitive condition for amplification of the
next incoming signal. If the quenching
frequency is 10,000 cycles, one half cycle
which performs the quenching operation,
occupies 1/20,000th second. It is interesting
to note that if the signal frequency is 750,000,
corresponding to a wavelength of 400 metres,
then 373 speech modulated oscillations may
be wiped out, and if the quenching oscillation
does not do its work cleanly, /.e., takes longer
or paralyses the normal action, more than
37% will be effaced with consequent distor-
tion of the received signals. On a wavelength
of 200 metres, al-
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I ebonite rotor, 2}”.

8" brass rod to screw, 2 BA.

6” brass rod screwed, 2 BA.

I ebonite knob, 2 BA.

117X §7 % 17 brass.

3 8q. in. 1/16” brass strip.

| variable condenser, (0-0001 uF.

1 0-0002 uF. fixed condenser.

4 valve legs, nuts and washers.

14 nuts, 2 BA.

2 spring washers.

I filament rheostat.

6 termninals.

I doz. cheese-headed screws and nuts, 6 BA.

I doz. 6 BA screws and nuts.

Bare tinned copper, No. 18.

Systoflex

2 ozs. No. 26 D.C.C.

1 oz. No. 30, S.S.(C".

1 (dull emitter) valve.

I flash lauinp battery, 44 volts.

1 drv cell, Iarge capacity.

Filter Civeuit
Panel.

though double the
number are wiped
out, the distortion
effect is the same,
since the period of
effacement is still
1/20,000th second,
but a gain results
owing to the in-
crease In signal
frequency.
Finally 1t is
very evident in
operating the cir-
cuit on low power

{"ebonite, 8" X 34".

1 Mansbridge con-
denser, 1 uF.

1 Dubilier conden-
ser, 0-01 uF.

6 terminals and 12
nuts & washers.

202s. No. 40-8.8.C.

6” iron core.

Tnsulating tape,.
connecting "wire:
and systoflex.

6 cheeseheads, .
6 BA.

6” brass]strip, 3”.

L.F. Amplifier

that when the a Unat.

i i LEbonite
mrcmlt 1st tun(;ld The complete outfit. & 31 1
exactly o the Ebonite,
signal frequency, 21" X 3" % 1.
although loudest signals are obtained, 8” brass rod, to screw 2BA.

distortion of speech modulated frequencies
occurs, a slight adjustment on the ““ vernier
condenser is necessary to give clear speech
with a consequent slight diminution of signal
strength, a state of affairs which all ‘‘ reac-
tion "’ users will recognise.

In conjunction with the drawings, which are
shown to scale, a list of materials is all that
the experimenter requires to proceed with
the construction of the outfit.

Recewver and Oscillator Panel—

2 coils, 1,250 and 1,500, and 2 0-005 uF fixed
condensers.

I sheet ebonite 8" x 74" x 1”.

1 piece odd ebonite 3”x 3" x }1”.

2 pieces odd ebonite 3" x 117 x §”.

1 ehonite former, 5” X 3” diameter.

i 2 BA nuts.

5 terminals. nuts and washers.

1 rheostat.

1 L.F. transformer.

1 valve.

Connecting wire and systotlex.
4 6 BA screws, 3” and nuts.

4 valve legs, nuts and washers.

The Flewelling circuit with its bank of
condensers in place of the large Armstrong
coils otfers such facilities for the construction
of a compact little set combined with
wonderful efficiency that it is not surprising
it is receiving so much attention. The suc-
cessful employment of small powers with
the Armstrong circuit was an inducement
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try simifar arrangements on the Flewelling
auit, and a set was made measuring
15. by 4ins. by jins. over all, including
+ valve—pencil  lines  being  emploved
leaks in the grid and plate circuits-— the
ter measuring about 2 megohms.  In
th cases the line was thickened and thinned
til the desired effects were  obtained.
sing a small power valve, 5 I'T can be heard
th telephones on the table, and 5 NO

WIRELESS WORILD
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is comfortably loud on a frame acrial.
At the time of writing, signals have
been obtained on most types of valves
with from ¢ to 12 volts H.T. and
experiments  are  proceeding  with a view
to a further reduction in value.

It is hoped that these notes may lead others.
to try the effect of small powers. The problem
should offer less diffhiculty to those situated
within 20 miles range of a B.B.C. station.

l
‘erminating Board at 2 LO of the Lines from the Microphones.
of the Broadcasting Stations.

I’hoto : Barratts.

Instalted in the new studio at 2 LO s the equipment connected with the relaying of the
transmissions of the various stations by land wire.  Captain Eckersley, Chief Engincer to

the B.B.C., is shown inspecting the apparatus.
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Voltage Raiser for

Before installing transmitting equipment one is usually faced with the
problem of devising a method of obtaining a suitable high voltage. This
new method, applicable to stepping up the voltage of direct current mains,
is particularly simple, and the apparatus easy and cheap to construct.
The principle can .be applied for obtaining a smooth high voltage direct
current from an induction coil of the Wilson type having an interrupter
sychronised with the distributor and deriving current from a low voltage
The author, using the machine described helow, 1s
heard at a good strength and regularly. on & two-valve receiver at
Orleans, France.

By Marcus G. ScroGGIE, B.Sc. (5JX).

accumulator battery.

HE machine to be described is
an attempt to solve the problem
of providing a suitable H.T.

supply for a low-power valve
transmitter. Most of those who work
with transmitters are faced with the

difficulty of accomplishing this without con-
siderable expenditure. Such experimenters
fall into three groups—those with access to an
A.C.supply, those

THE WIRELESS WORLD AND RADIO
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Valve Transmitter

supply, and little or no smoothing is require
even for telephony. As domestic suppli
are nowhere 1n this country of above 2:
volts, this method is unsatisfactory f
higher powers as the filaments of the valv
have to be run very brightly to get tl
necessary anode current, resulting in a rapi
disintegration of the filament, or else
number of valves must be used in paralle
leading tolow efti

with a D.C. sup-
ply, and those
with  no supply
laid on at all
Where a supply
exists it is nearly
always about 200
tozsovolts. The
man who has
access to A.C. is
usually regarded
as being the most
fortunate, owing
to the ease with
which the supply
voltage may be
stepped up to any

clency all round
those wh
cannot afford
motor generato
to give 500 t
1,000 volts, ort
be continualls
buying batteries
the following des
cription may b
of interest. Th
method which
has been worked
out consists In
connectinganum-
ber of condensers
in series and

desired extent
without the use
of rotating
machinerv of anv sort. The disadvantage
lies chiefly in the rectitier, of which it may
be said that no really satisfactory type is
available ; chemical rectifiers are uncertain,
and their efficiency depends on a great many
details being carefully attended to; valve
Tectifiers are expensive to equip and run,
and may burn out. Further, elaborate
smoothing circuits are usually essential.
The D.C. man is well off where only a
very small power of, say, 3 or 4 watts 1s
tequired, as he can run his valves off the
mains at no expense whatever for H.T.

The motor-driven distributor.

charging these at
frequent intervals
from the D.C.
supply so as to maintain the voltage.

In Fig. 1 if C;, C,, etc., are a number of
condensers and the supply voltage, which
will be assumed to be 230, is connected in
turn across each condenser, the voltage
across AB will be gzo. If now AB is
connected up to a valve transmitter, the
condensers will discharge through it, and
the voltage will gradually fall. To avoid
this the condensers are recharged from the
mains, and so on rapidly.

It will be seen that however often the
condensers are charged, their voltage must
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rop to some extent in the interval between
‘iccessive charges if they are supplying
arrent ; in other words, the output is not
erfectly smooth, but it can be made very
early smocth by suitably designing the
harging device.

The first thing to fix on is the number of
:ondensers in series, which, of course,

Fig. 1. Coadensers in series and arranged to be

charged separately.

.determines the step-up effect desired. If
the supply s at 230 volts, and it is desired
to step up to about goo volts, four banks of
.condensers should be used. Tt must be
-temembered that lower voltages can be
easily obtained at any time by connecting
-the output terminals across only a part of
the condencers.

As previously explained, there is a drop
-in voltage during discharge, so that in
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C= '% where C is the capacity in farads

and ( is the quantity of electricity which
passes in or out when the voltage is altered
by an amount V. Assuming the flow of
current, / amps, 1s practically constant
during time / seconds of discharge, this may

It

I/

If the average value of the output voltage
on load is go per cent. of that on no load,
then approximately the minimum voltage
across any condenser is 8o per cent. of the
maximum, or V is 2o per cent. of the supply
voltage, so if the interval / between charges is
0-02 secs. and the output current is 0-02
ampere (representing about ¥6 watts), the
required capacity of condenser is

be altered to C =

0-02 X 002
230 X 0°2
to allow a little margin.

The charging is accomplished bv the
machine to be described, the design of which
may be varied considerably, but this par-
ticular one charges each condenser once per

— 0-0000087 farad, say 10 pF,

A ‘ f

Fig. 2.

-practice the output is somewhat less than
-as indicated above. With a suitably designed
mmachine it is about go per cent., so that with
four condensers in Séries the average output
voltage is about 830.

To find the size of condensers for a given
power, allowing this 1o per cent. drop, the
#undamental equation for condensers is used

DETAILS OF ROTATING
BRUSHES

Construactional details.

revolution of a small fan motor worked off
the 230 volt supply. When running at
3,000 R.P.M., the interval between charging
any condenser is nearly 0-02 seconds, as
stated above.

The shaft of the motor bears a small
ebonite disc to which are fastened two
rotating brushes and a balance weight to
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prevent vibration. The brushes consist of
a number of phosphor bronze strips as used
tor rotary switches, bent over by a stiff piece
of metal and bolted. to the end of a metal
arm as shown in Fig. 2. One arm has a
contact stud screwed to it which makes
contact with a fixed brush connected to one
side of the input. The other supply line is
connected through another fixed brush
bearing on the motor shaft and through a
screw fixing the second rotating brush to the
small pulley or other metal disc attached to
the shaft. Care must be taken to prevent
the two rotary brushes or their connections
making contact anvwhere, for obvious
reasons. To limit the current, in the event
of a short circuit developing in the machine,
a resistance of about 15 ohms is connected
in one of the leads, preferably in the one not
earthed. This passes enough current to
blow the fuse, but prevents the burning up
of the contacts, as would happen if a dead
short took place.

The brushes make contact with a stationary
radial commutator, one tvpe of which is
shown in Fig. 2. The design mav he modified
by using twice as many sectors, thus charging
each condenser twice per revolution, and
giving a smoother output. In this case,
“live " sectors 180° apart are connected
together. In a ' single cycle ”” commutator,
as shown, there is one live sector in excess
of the number of condensers in series.
A dead sector is placed in between each live
one, making nine, and finallv two sectors,
each 50 per cent. larger than the others,
are placed between the two end live sectors.
This arrangement of sectors is to prevent
short circuiting.

The sectors are formed from a copper ring
not less than 1/16 in. thick, which is cut up
as shown 1n the diagram, and screwed down
to an ebonite panel with countersunk screws.
The connections from the condensers are
soldered to the screws. As the maximum
allowable voltage between the segments of
an ordinary commutator is about 30, the
usual method of insulation is obviously
impossible where the voltage across the gaps
may be nearly 500, as a flashover would take
place at once. This difficulty is got over by
raising the copper sectors from the panel by
means of small condenser spacing washers
leaving a large surface for metallic dust, etc.

Originally, ordinary contact studs were
used instead of copper sectors, for ease in
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constructing, but it was difficult to preve
either the studs or the brushes wearir
rapidly away, and when this took plac
sparking became serious, with loss of powe

The connections are as in the wirl
diagram, Fig. 3. Small fan type motors ca
often be obtained secondhand at a very lo
cost, while 2 mfd. Mansbridge condensers
about 15s. per dozen are advertised by sever
dealers. The condensers in use are ol
army stock at 4s. per dozen. As they d
not require to stand more than 230 volts
Mansbridge condensers are verv suitable
some which were tested stood 500 volt
without breakdown.

Where a tonic train effect is no dis
advantage the size of condensers may b:s
reduced verv considerably below that
indicated, but for telephony this would be
almost as difficult to smooth as rectified A.C.

15
[——’\'\/\'\W\
el ]

| — I
T r}‘
INPUT TO FIXED
230 VOLTS d: | ! f: BRUSHES
/ . =
D o—[‘-(‘ === J——
. T 3
-— = S —_ O =
| elen [_
o
AP ( 3 :T T
/ <y ——
D e
~L =
——{ ‘}v O OUTPUT
L T s} -
| -
[ O Lz {
| 2% ks
e
. J J

Fig. 3. Motor distribuior connections.

It may be mentioned that a little oil on
the commutator leads to smoother running,
and does not seem to impair the electrical
contact. Also, before mounting, the whole
face of the commutator should be ground
down smooth on an emery wheel or cloth.
Where it is to hand, the side face of an
emery wheel is much less tiring to use.

The actual method of mounting may be
left to the constructor, but attention is
drawn to the nuts supporting the elonite
panel, which allow the pressure of the
bushes to be evenly regulated over the
surface of the commutator.
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Another point to observe is that D.C.
ains are earthed either on positive or
>gative, and hence the output terminals
‘e at an alternating potential with respect
> earth, so that care must be taken to
revent any part of the transmitter being
arthed exceot through a condenser capable

——f standing the full output voltage, and not

irger than about 0-005 uF, or the action of
he machine will be interfered with. An
rdinary Dubilier condenser is very compact
.nd stands about 1,000 volts. The small
mes can pess all the H.F. current most
imateurs are likely to be dealing with.

If any trouble isexperienced with vibration,
sven with a carefully arranged balance
~eight, the noise may be reduced by standing

——the machine on several layers of thick felt

in a cupboard or other shut-in position.

The machine already built, though very
roughly put together for experimental pur-
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poses, is very satisfactory, and delivers about
30 watts at 800 volts.

Intending constructors should have no
difficulty in adapting the principle to meet
their requirements, at any rate up to
100 watts, and for this reason full details
of this particular machine have not been
enlarged upon, as it is believed the method
of construction is sufficiently obvious to be
modified as desired.

[ An obvious modification to allow for deriving H.T.
[from a low voltage accumulator is to feed the primary
of an nduction coil with current interrupted by a
segmented drum mounted on the same spindle as the
The
drum and condenser distrtbutor can be arranged by

condenser distribuling condacts. interrupter
means of adjustable brushes 8o that charges are passed
to the condenser when the secondury wvoltage of the

induction cotl is at maximum value. F.HH.]

A SLOW-MOTION ATTACHMENT FOR
CONDENSERS

By H. E. ApsHeap, B.A.

N order that a circuit shall be capable

of being accurately tuned, it is the

practice to provide a vernier condenser

across the main condenser, or else in

some more expensive models an auxiliary
worm-drive 1s incorporated in the dial.

The accompanying drawing is a very simple
design of th= latter type. All the materials
required are :-

1 valve leg.

I valve pin.

I ebonite terminal top.

Piece o rubber tubing, such as is used
for acetylene gas connections.

The position of the valve pin is chosen
such that the rubber is squeezed slightly
against the edge of the dial. If the condenser
moves very stiffly it should be eased some-
what, or the rubber will slip. The valve pin
will provide sufficient additional friction to
hold the dial stationary. The leg being free
to turn, there is nothing to obstruct the
totation of the dial when turned in the
ordinary way, and so the fitting can be always

in contact. The simple attachment quite
does away with the need for a vernier con-
denser.

It will probably be found that the valve
leg stem is screwed 4BA, while the terminal

%

E@%&Lﬂr

Rl \\\\\\\\\\\\\\\k\“\‘

i

Detazls for assembling the slow-motion attachment.

top is tapped 2BA. The leg should be
thickened up with solder and a 2BA die run
down 1t. Do not solder up the nut, as 1t
will very likely melt. Not all valve legs are
bored truly, so it will be advisable to select
a good one before starting work on it
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A PRACTICAL COURSE IN

EXPERIMENTS

FOR THE RADIO AMATEUR

By MauricE CHILD.

THE PRINCIPLES OF WIRELESS

Vice-Chairman of the Radio Society of Great Britain.

EXPERIMENT NoO. I15.

To demonstrate the principle of
reaction or regeneration.
The apparatus required is :—

3-contact tuner.

Fixed condenser 0-0003 mfd.
Fixed condenser 0-001 mifd.
Vernier variable condenser 0-0001 mfd.
2.megohm grid-leak.

“R” valve.

Filament resistance.

Variable H.T. battery.
Telephone transformer.

6-volt accumulator battery.
Filament resistance 8-10 ohms.
Pair 120-ohm telephones.

The apparatus must be joined up as in
Fig. 24.

Before proceeding to describe the methods
to be adopted in making the experiment,
the writer feels that a few words on the
theory of reaction: may be useful.

v

et ot ot ok o et b o bt b ot ot

= r.;.I_\

A
X -0003 uF \ —
0000 g_-‘ T
: \( |
N . T
e % ! ae
== gfv%! 0001 +F
%_] eIV L—'
i
c i 9009

41“

Fig. 24.

The valve in Experiment 1z has been
employed for the purpose of amplifying
high frequency oscillations, these amplified

oscillations occurring in the plate circuit.

The energy of the amplified oscillations

is derived from the H.T. battery, and th
purpose of reaction is to utilise some of thi
energy for augmenting that in the circui
to which the grid of the valve is attached
It will be noticed in the diagram (Fig. 24
that the plate circuit battery causes a current
to flow from the positive pole to the plate o
the valve, through the valve to the negativ
end of the filament, along the wire marke
“Y,” through the inductance coil to “Z " |
through the primary of the telephon
transformer, and so to the negative pole.
(Sonre writers prefer to speak of the electron
flow, in which case. of course, the circuit
can be traced the other way round.) If,
therefore, high frequency variations of the
normal plate current take place in that part
of the coil between the contacts “Y "
and ““Z" the oscillating magnetic field
thus set up in the coil will superimpose
extra EM.F.’s between “Y” and “W,”
and consequently the very small initial
EM.F’s due to the received oscillations
between ** X " and “ Y’ will be considerably
augmented by the repeating action of the
valve. Increased plate current change in
the telephone transformer will result.

A little consideration will show, however,
that there must be some limit to which
this amplification can be carried, and this
limit is reached when induced E.M.F.s
applied to the grid from the coil between
“Y 7 and ** Z 7 contacts are of such a value
that sustained oscillations take place in
the aerial circuit with consequent radiation
of energy. It follows therefore that this
circuit should only be used purely for
experiment and not for regular reception
unless great care is taken to avoid energy
radiation which can interfere with other
users of the ether. There is no reason
why the experimenter should not employ
it for the purposc of amphfication on
wavelengths outside those allotted to
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wdcasting, and there is much in practice
de gained. Except for the reception of

‘inuous wave signals, however, oscilla-

s must not continuously take place. [For

purpose of regular reception of the C.\V.
als, it is not the most efficient type of
uit to employ, and later an experiment

be suggested for this specific purpose.

‘he procedure to be followed in making
; experiment is as follows :

Mlace the contact “ X" close to “W,”
1 slide the two contacts “ Y ” and “ Z)”
ether to.sucht a position on the indugtance
tesponding to the wavelength required.
i3, of course, must be ascertained in the
1al way by means of the wavemeter.

Now slide the contact “Z " towards the
e end of the coil, and it will e found that

a certain pesition a slight hissing sound
Leard. Oscillations are now continuously
king place and the aerial is radiating ;
¢ contact 2’ should be at once moved
ain towards Y ” until silence is restored.
1 signals being received, their strength
i be increzsed up to maximum by a
12! adjustment of the vernier condenser
V.” The maximum strength obtainable is
——hen the whcle circuit is just at the point
f oscillation. It may be pointed out that
e effect of this reaction is to neutralise any
)sses in the aerial circuit due to resistance in
1e earth lead, inductance coil, or aerial
self and ijts radiation resistance; hence
ae selectivity of the apparatus is very much
reater.

It may be possibl«; on certain wavelengths
o bring the contact “ X’ further down the
oil with thz corresponding adjustnent
f “Y " and to a certain extent of “Z.”
This should result in gaining increased
Ctrength. As in previous experiments, a
rariable condenser of o-0o1 mifds. capacity
may be placed between “ X 7 and earth
=jor the purposz of longer wave reception.

! In Next Issue.
|
A SINGLE VALVE AND CRYSTAL
[’ DUAL RECEIVER
by
P. G. A. H. VOIGHT, B.Sc.
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Novel Ideas and Inventions
Abstracted bv PHILIP R. COURSEY, B.Sc.

REDUCING THE SELF-CAPACITY OF
TUNING COILS.

The self-capacity of various types of coil
windings arises from the proximity of
adjacent wires to each other, and any means
of spacing such wires without adding ma-
terially to the physical dimensions of the

coil will usually result in a reduction of the
self-capacity. By lacing the wire winding in
and out around a number of supporting
pins—much as is usually done in ‘ basket
coils—the self-capacity can for this reason
be reduced. A solenoid type of coil can be
built up on these lines if the pins on which
the winding is placed, instead of radiating
from a central hub or boss, are arranged in
the form of a cylinder from some suitable
support. A further reduction in the self-
capacity can be obtained if the wire winding
instead of passing round successive pins,
is arranged to zig-zag in and out around
pairs of pins, or around three at a time.*
The end clevation of a winding of this type
is sketched in Fig. 1, in which for simplicity
only a very small portion of the winding 1s
shown. Various combinations in the num-
bers of pins round which the wire passes
either inside or outside, are obviously
possible, and the coil can also evidently
be made of a conical shape as well as cylindri-
cal if desired.

* British Patent No. 196986, by C. B. Kersting
and U. Beaton.
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By lLouis Congx, Ph.D.

N the art of electrical communication
we are concerned with the production
and transmission of signals and the
character and combination of the
signals for the interpretation of intelli-
gence ; therefore a comprehensive study
of electrical communication must take ac-
<count of these two aspects of the art which
are so closely related and interdependent.

The methods and meaus which are em-
ployed for the production and transmis-
sion of signals should necessarily depend
upon the character of the signals trans-
mitted ; a change in one will necessarily
involve a change in the other. Any study
looking toward the increase in elliciency
-of electrical communication must take into
consideration these two aspects of the
problem, and this, of course, is true, irrespec-
tive of the methods employed for the trans-
wmission of the signals, whether it 1s radio,
line telegraphy or submarine telegraphy.
In the different methods of signal trans-
mission, different equipment and methods
have to be employed, but in each case the
development of any new methods and means
for the production of signals will depend
on the character of the signals, and any
development, therefore, should logically pro-
ceed along these two lines simultaneously ;
a change in one may require a change in
the other.

As a matter of fact the efforts of engineers
have Dbeen directed almost exclusively
to the development and improvement of
methods for the production of signals
without any regard to a possible change
in the character of the signals themselves.
In all methods of communication, radio
or line telegraphy, we are still using th
Morse code, based on the combination
of the dot and dash in exactly the same form
as proposed by Morse some eighty years
ago. It looks as if engineers have taken it
for granted that no possible improvement

*Extracted from Popular Radio.

THE WIRELESS WORLD

THE NEW SIGNAL CODE.

In this article a system of signalling introduced by General G. O. Squier
is described, in which differences of amplitude of the dot and dash are
made use of to obtain greater speed and accuracy.

AND RADIO REVIEW Avgust 15, 1¢

on the Morse code could be made, and ti
therefore have not given the subject a
attention whatsoever. It is remarka
indeed, that so much engineering ingenu
should have been spent on improving,
the minutest detail, the methods of prodt
tion of signals, and no consideration at
given to any possible change in the charac
of the signals themselves.

A new method of signalling has recent
been described by Major-General Geor
O. Squier. In it the dot and dash sign:
of the Morse alphabet are differentiat
by a difference in imiensity, instead of
difference in fune-wmierval, as is the practi
now.

The ditference in the two methods is «
greatest importance 1n effecting econom
in time of signalling. In the present practic
every dash and signal occupies a time
interval three times that of a dot signal
and in the Squier method the dash signal doe
not require any more time than the do
signal. General Squier accomplishes thi
by the use of an alternating current in whichi
each half cycle, or even multiple thereof.
represents a dot or a dash, the two being
distinguished by a difference in intensity.
In the case of land lines or submarine tele-
graphy, an alternating current of the
desired frequency is directly impressed
on the line and the signalling accomplished
by varying the intensities of the half cycles,
or multiples thereof. For radio signalling
the carrier high frequency current is modu-
lated by a low frequency alternating current,
and here again the modulating alternating
current is varied in amplitude to produce
the desired signals. It is clear that in the
case of submarine telegraphy only low
frequencies can be transmitted, and there-
fore to obtain any speed at all in signalling
it will be necessary to make every half
cycle represent a signal, a dot or a dash.
On the other hand, in line telegraphy
where higher frequencies.may be employed,
considerable speed in signalling may be
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btained by using several half cycles for
ach signal ; that is to say, we could use,
ay, a 6o-cycle alternating current or even
oo-cycle alternating current if desired,
nd assign for each signal a certain number
f half cycles, depending upon the speed
f signalling desired. The advantage of
1sing several half cycles for each signal
s that greater accuracy is thereby insured,
secause ecven if during the time-interval
»f each signal anything should occur to
listurb the character of the signal, there
s the possbility that some of the half
sycles would retain their character, and the
signal could thercfore still be interpreted.

The same reasoning applies also  to
radio signalling. Here again we can modulate
the carrier high frequency current by a
low frequency alternating current of any
desired frequency and assign to each signal
a certain number of half cycles, depending
upon the modulating frequency employed
land the speed of signalling desired.

AND RADIO REVIEW 667

[t is belicved that this method offers
among others, two great advantages :

First, an increase in speed of signalling,
which means of course an increase in the
efficiency of the system.

Second, greater reliability and accuracy.
If we remember that by this method
we can assign, say, six or eight or even
ten half cycles for each signal, the pos-
sibilities of errors in interpreting the signals
are greatly reduced. Even in the case
of static disturbances some of the half
cycles of each signal may be affected in
character, but there is still the possibility
that some of the half cycles will retain
their identity, thus enabling the operator
to recognise the signals.

It is true, of course, that in varying

the amplitude of cach succeeding half
cycle, or changing the amplitude of a
group of oscillations, a transient effect

is produced which must be carefully taken
into consideration. This is a problem which

—

{By courtesy of Popular Radio.}

Mechanical Transmitter for signalling by the system in which differences in amplitude are employed.
“ A is the bearing of the driving motor, ©* B the punched tape, and “ €’ the feed roller.
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can be investigated and is now being in-
vestigated mathematically, and it is hoped
the results will be available before long.
But it must be remembered that the change
in amplitude required in order to distinguish
between a dot and a dash need not be large.
A change of the order of magnitude of ten
per cent. will probably be sufficient,and there-
fore the transient effect produced by this
small change in amplitude will not be large.
Hence it would appear that the general
considerations of this method, as outlined

by General Squier, will not be upset seriously.

by these transient effects accompanying
the changes in amplitude in signalling.
Another advantage of this method is
that a much higher degree of selectivity
can be obtained. In the present method
the variations produced by the dot and
dash signalling are irregular in their character;
the time interval required for the dot
and the dash are of the ratio of 3 to 1,
and therefore no tuning to the signalling
frequency is at all possible. But in the

ool Vo M i M ML alna et alt s annoan S UL S

Tape record of message signalled by producing dots and dashes of different amplitude.

method proposed by General Squier, the
signalling frequency is tixed, and the charac-
ter of the signals 1s uniform, the variations
following practically sine-wave form, and
therefore it should be possible to tune
both mechanically and electrically to the
signalling frequency, which in the case
of radio signalling would be the modulating
frequency. We can by this method, in the
case of radio signalling, effect a double tuning,
first tuning by the usual means to the
carrier frequency, and then again tuning
mechanically and electrically to the low
modulating frequency. It would seem that
this method should offer possibilities of
remarkably sharp selectivity, which is,
of course, an advantage which can hardly
be overestimated.

This method also offers a' solution to
the problem of multiplexing. There does
not seem to be any reason why we could
not, with advantage, modulate the carrier
frequency by several different modulating
frequencies and transmit several messages
simultaneously on the same carrier frequency.
At the receiving stations the messages
could be easily separated by tuning to the
modulating frequencies. This is a matter

THE WIRELESS WORLD
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which is of pressing importance in rad!
signalling because of the limited numb,
of wavelengths available.

At the present time, when the demand f
wireless transmission is increasing from d:
to day, the problem of finding enough wav
lengths to satisfy all the demands is
urgent one.

Now it would seem that by changing t
character of the alphabet, and the adoptio
of the method proposed by General Squie
the speed of signalling would be increase
and also the use of one carrier frequenc
for transmission of several messages woul
be made possible. Thus the number of wave
lengths available for handling the radic
traffic of the world would be increased

A question may be raised in regard tc
the methods of interpreting the signal
at the receiving end. The present method:
will not do, since the operator could no
differentiate the small difference in intensity
between the dot and dash by receiving
the signals in the ordinary telephone.

The difficulties, however, are not of any
serious consequence. In the first place,
it must be remembered that if any great
speed in signalling is desired, mechanical
sending and receiving must be resorted
to, and this method lends itself readily
for machine operation, the signals being
transmitted by tape in the usual way and
received at the other end either by recording
the signals, or by having them operate a
page printer. But even if, for some reason,
it 1s desired to transmit the signals by hand
and receive them by audition, this can be
accomplished in various ways. One of the
methods which has been suggested is to
have the two signals of different intensities ;
that is, the dot and the dash operate local
circuits in which audible notes of different
character are continuously generated, and
thus the operator will hear two notes of
different character which he could learn
quickly to interpret as the dot and the dash.

This new method of signalling does
not offer any serious problems which could
not be met by present-day engineering
practice, and at the same time it offers the
advantages of increased speed, higher effi-
ciency, and greater selectivity.
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ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY—XX.

The series has been specially arranged so that the reader who follows
=ach 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.

Recent sections deal with series and parallel circuits, damping, choke

coils, and transformers.

By W. JaMEs.
39.—The Construction of Intervalve be wound quite tightly. The wire usually
Transformers. employed varies from No. 4o to No. 45

(a) Iren Core.

The iron core i1s, of course, laminated,
or constructed of fine iron wires. To
reduce eddv current and hysteresis losses
the laminat.ons are thin and well insulated,
and in the case of iron wires, the wires may
be waxed or varnished. Only best quality
special alloy steel or soft iron

S W.G. insulated with enamel and/or silk.

(¢) Secondary Winding.

This winding only carries a negligible
current, and the size of wire is chosen
principally from the cost point of view.
It requires the same attention as the primary.
The flux leakage between the windings

wires should be employed.
The normal anode current may
reach a comparatively high
value, and to prevent changes
in the transformer character-
istics on this account it is wise
not to use a closed core. A
small air gap should be left.
It is better to use no more iron
than is required. Hysteresis
and eddy currents, as well as
magnetic saturation, cause
distortion of the wave form,
and the provision of the air gap
reduces theirilleffects. The core
should be securely fastened.

(&) Primary Winding.

This winding carries the
normal anode current upon
which 1s superimposed the /g. 99.
signal current. The wire
should therefore be of sufficient cross
section so that it will not overheat, and
the insulation must be such that there
is no danger of breakdown between
turns or layers. The whole winding is
carefully insulated from the core and

the secondary. To keep the internal capacity
low, the turns are often spaced, and
cotton is a good material to employ,
on account of its low specific inductive
capacity, and at thesame time the wire should

[Sterling Telephone and Electric Co., Lid.

An intervalve transformer showing the general construction.

should be low, and the windings given a
moisture proof covering.

The transformer is preferably shielded
magnetically. It is generally realised that
quite large voltages and currents may be
generated in the windings under certain
conditions; for example, when oscillations
are set up, and for this reason insulation
should be very carefully attended to. An
insulation resistance of a few megohms 1s
not good enough and a transformer should
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Le tested with about 1,500 volts. The
desirable insulation resistance should not be
less than 500 megohms.

670

40.—Particulars of Various Trans-

formers.
In Fig. 99 is a photograph of an intervalve
transformer from which the general con-
struction can be clearly scen. [Fig. 100

AND RADIO REVIEW Avgust 15, 1923

course, Lc employed to couple a rectifie
with a note magnifier.

The construction of an intervalve trams
former which the writer has employed witl
great satislaction is shown in I'igs. 102 an
103. The core consists of a bundle of sof
iron \wires, each carefully insulated. Th
bobbin is made up of a thin cardboar
tube and end cheeks. The primary windin
consists of 14,000 turns of No.
44 S.S.C. with a resistance ot

2,000 ohms. Over the primary
is a double layer of empire
cloth. The secondary has
33,000 turns of No. 43 S.S.C.
with a resistance of 12,000
ohms. The turn ratio is
2} to 1, and the resistance
ratio 6 to 1. The centre
portion of Fig. 103 shows the
transformer with the core wires
bent in place. The brass rod
through the centre 1s for the
purpose of holding the ebonite
end pieces, brass case and feet,
in position.

The two types of instru-
ments described in detail give
excellent results in operation.
It will be noticed that the turn

[Sterling Telephone and Electric Co., Ltd.

Fig. 100. Power intervalve transformmer. Ratio 1 to 1.

11,000 turns of No. 40 enamelled wire in ench winding.

illustrates a transformer emploved to couple
power valves such as used ip. a  power
amplifier. The construction of this instru-
ment is shown in Iig. 1o1. It will be
noticed that the windings are interleaved one
with the other. The turns ratio is unity.
Each section is wound with 1,200 turns
of No. 40 enamelled wire, and there are
nine sections for the primary and nine for
the secondary. The advantages of section-
alised windings are obvious. The core
consists of a bundle of iron wires §in.
diameter and 4 ins. long ; I and 2 are ebonite
end plates held in place with the rods 3 :
3 an ebonite disc used in conjunction with
the screws 4 to hold the winding tightly
in  position. Each section of winding
i1s carcfully insulated from the next. The
design is good, and the characteristic such that
it may be recommended for use in an amplifier
employing power valves. It should not, of

ratio in each case is very low,
and the primary resistance and
turns  high.  These factors
account for the results, which
are not to be obtained with
having fewer turns with a

Wound with

transformers
higher ratio.

Below are given details of a number of

Fig. 101.

Construction of the transformer illustrated
wn Fig. 100.

transformers as at present manufactured.
(1) Designed for a frequency of 500 cycles.
Primary winding 3,000 turns of No. 42
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amelled and single silk covered.  Secondary
nding 12,000 turns of No. 42 enamelled
id single silk covered. Turn ratio 4 to 1.
he winding resistances are low, corres-
onding with the low number of turns.
1sulation resistance at least 402 m gohms.
ested with 1,500 volts betwesa windings
nd windings with core.

(2) Army transformer.  Primary winding

AND RADIO REVIEW 671

The sccondary win-ing has about 50,000

turns with a resistance of 36,000 ohms.
The instruments were totally enclosed in an
iron box. Som-times two coverings were
provided, one of copper and the other of
iron.

(4) Core 75 ins. long, No. 23 iron wire,
#in. diamcter. Bobbin } in. diameter, with
cheeks 23 ins. diameter placed 2} ins. apart.

—

Fig. 102,

Construction of an interealve transformer,

VW icomy Scientifi- Dndroomzat Co,, L1

The portions shown are the iron

wire core, tuhz and end cheoks, unt hobyin with primary wound.

Fig. 103,

W oremi Se'onific Instrumznt Co., Ltd.

Here the secondary is wound, the core wires szeured and the right-hand picture

shows the finished instrument.

4,000 turns of No. 47 enamelled.  Secondary
winding 16,000 turns of No. 37 c¢namelled.
Turn ratio 4 to 1. The primary has a resis-
tance between 1,500 and 2,000 ohms, and
the secondary about 10,000 ohms.

(3) German Transformers. These trans-
formers, as used in amplifiers built during the
war, have ¢ primary winding of about
15,000 turns with a resistance of 5,000 ohms.

Primary winding, 15,000 turns of No. 44

S.5.C.  Resistance 2,000 ohms.  Diameter
over primary Trin. Secondary winding,
45.000 turns No. 46 S.S.C.  Resistance

20,000 ohms. Diameter over secondary 2} ins.

(5) -\merican transformer used to couple
20,000 w valves.  Primary winding, 4,500
turns of No. 44 S.S5.C.  Resistance 1,100
ohms. Inductance, 8 henries at 1,000 cycles.
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Secondary winding, 1,000 turns of No. 44
S.S.C., Resistance 3,700 ohms. Inductance
50 henries, core % in. diameter iron wires.
Bobbin 1} ins. long.

(6) American transformer. Primary wind-
ing 5,500 turns of No. 36 S.S.C. Secondary
winding 27,000 turns of No. 40 S.5.C. Core
2 in. diameter. Bobbin 3 ins. long, with an
outside diameter of 2% ins.

(7) Federal transformer. Primary wind-
ing, 3,900 turns of No. 46 enamelled wire,
with a resistance of 2,200 ohms. Secondary
winding, 12,000 turns of No. 46 enamelled
wire with a resistance of 9,500 ohms. The
bobbin is 2 in. long. Diameter over primary
Zin., and over secondary 1§ins. The core
1s built up of E-shaped stampings.

(8) Primary winding, 10,000 turns of
No. 44 SS.C., with a resistance of 1,700
ohms. Secondary winding, 10,000 turns of
No. 44 S.S.C,, with a resistance of 2,600
ohms. Bobbin 2} ins. long, }1n. diameter,
cheeks 1} ins. diameter, core §in. diameter
of iron wires and 7} ins. long.

With transformers having a high ratio
such as 4 or 5 to 1, the characteristics may
be improved by connecting a resistance
across the primary or secondary windings,
and by making an air gap in the core.
Sometimes it is beneficial to connect the
core with another part of the circuit, such
as earth or negative of the filament battery.
In all cases the windings should be joined up
in a particular manner for best results.
Generally the beginning of the primary IP
is joined with the anode, and the end of the
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primary winding OP with positive high te
sion. The grid is joined with OS and negativ
low tension through the grid cells with I3

41.—Determination of Impedance
Transformers.

The effective impedance of the primar
when the secondary is loaded or not loade
may be found by the method shown 1
Fig. 104. The terminals marked input ar

Fig. 104, Mzthod of measuring the effective impedance
of primary of transformer, R — variable know

resistance up to about 100,000 ohms. T and T,
telephones. S — throw-over switch. P and S
transformer. grid battery. The wvoltage of

Lnown frequzncy is applied to the terminals marked
inpul.

connected with a low voltage supply of the
desired frequency, and the resistance R
is varied until the signal strength heard
in the telephones is the same with the switch S
either connected to the resistance or to the
transformer primary. When the signal
strength is the same with each position of
the switch, the value of resistance R is equal
to the impedance of the transformer.

The supply may be obtained from a valve
generator.

Crystal Broadcast
Receiver.
Of very simple con-

struction,thissmallreceiver
embodies a reliable tuning
principle and gives first-
class resuits. Details for
building the compact re- »
ceiver can be easily gleaned
from the photograph, The
inductance cards are 1}”
in diameter, each wound
with forty turns of No. 36
S.W.G. double silk-covered
wire. H.J.C.
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Wireless Club Reports.

Jontributions to this szction are welcomed.
Reports should be as concise as possible and should
record the most tnteresting features of each meeting.
The Editor reserves the right to edit the reports
when necessary. Papers read before Societigs
will receive special consideration with a
view to publication.

An Asterisk denotes affiliation with the
Society of Great Britain.

Radio

—

Liverpool Wireless Society.*

The Society was honoured, on July 26th, with
t visit from Mr. Lucy, a representative of Messrs.
5. G. Brown, Ltd. Mr. Luey interested the
nembers with an historical survey of wireless
eceivers and relays. and gave a demonstration
of the Company’s latest loud speaker, the * Freno-
phone.” In this latest model the purity of tone
was very marked, particularly with a few stages
of amplifieation.

Hon. See., G. H. Miller, 138, Belmont Road,
Liverpool.

The Kensington Radio Society.*

| At the Society’s July meeting, Mr. I. H, Haynes,
Assistant Editor, The Wireless World and Radio
Review, delivered a lecture on ‘‘ Low Power C.W.
Transmission and Telephony.” The lecturer dealt
with many points of special interest to amateurs,
and his remarks were well illustrated with lantern
slides.

The next meeting of the Society will be held
in September, due notice of which will be sent
to members.

The Hon. See., J. Murchie, 33, Elm Bank Gardens,
Barnes, will be pleased to hear from anyone
desirous of joining the Society.

Iiford and District Radio Society.*

Some thirty members paid a visit to the llford
Generating Station on July 12th, when a most
interesting time was spent.

On July 26th. Mr. J. F. Payvne lectured on
“ (.W. Transmission.” A practical demonstration,
using the Society’s call sign 2 OU, was afterwards
carried out, communication being established
with other amateur transmitters.

Hon. Seec., L. Vizard, 12, Seymour Gardens,
Tlford.

The Southampton and District Radio Society.”
On Thursday, July 26th, the Society was
privileged to have as lecturer Mr. A Parsons.
AMIR.E., Stud. LE.E.,, who dealt with high
frequency, low frequency and dual ampltfication.
After his lecture, Mr. Parsons answered several
questions relating to radio matters.
Six new members were elected.
Hon. Sec., P. Sawyer, 55,
Southampton.

Wireless Society of Hull and District.*

“ Pitfalls in Wireless for Amateurs,” was the
title of an instructive paper delivered beiore the
Society on July 20th by Mr. J. Brazendale. The

Waterloo Road,

lecturer emphasised the importance of good aerial
and earth systems, and illustrated his points with
numerous sketches on the blackboard. Precautions
against lightning were discussed, and high and
low frequency methods of amplification received
attention.

On July 27th, through the courtesy of Mr.
Holmes, manager ol the new Automatic Telephone
Exchange, members of the Society were able
to spend an interesting and instructive evening
in inspecting the installation under the guidance
of two capable operators.

Hornsey 'and District Wireless Society.”

“ High Frequency—Tuned Anode and Other
Methods,”” was the title of an interesting lecture
delivered by Mr. J. A. Price on Monday, July 23rd.
Mr. Price stated that he had experimented with
all the known methods of radio frequency ampli-
fication, and had eome to the conclusion that the
“tuned anode ' was the most satisfactory method
of obtaining high frequency amplification on all
wavelengths. A discussion on the subject followed,
which, combined with the lecture. proved of valuable
assistance to those whose ambition is to obtain
high frequency amplification * without tears.”

Particulars regarding membership will be gladly
forwarded on application to the Hon. Sec., H,
Hyams, 188, Nelson Road, Hornsey, N.8.

Ipswich and District Radio Society.*

By kind permission of the Air Ministry, members
of the jSociety visited Pulham Aerodrome on
Sunday, July 22nd. The journey was made by
charabanc. and on reaching their destination the
visitors were met by the Oiticer-in-Charge, proceed-
ing at once to the transmitting station. Much
interest was taken 1n the array of apparatus,
particularly in the R.A.F. transformer.

The direction finding station was next visited,
and its principles were fully explained. The Hon.
Secretary, Mr. H. . Barbrook, was invited to
call up Croydon, and speech was received for five
minutes. greatly to the interest of the visitors.

Hon. Sec.. H. E. Barbrook, 46, Foundation
Street, Ipswich.

North Middiesex Wireless Club.*

On July 25th, at a well-attended meeting of
the Club, Mr. L. C. Holton, late wireless officer in
H.M. Forces, gave a very interesting lecture on
“ Barth Current Telegraphy.” The use of a power
buzzer for communication over a few imiles was
described and illustrated by experiments. In
this form of wireless, it was explained, no aerial
is necessary, the earth itself being utilised to convey
the electric current from the transmitter to the
receiver. The lecturer described how to arrange
the hase lines of the two stations to get the best
results, and the adjustments necessary to com-
pensate for changes in humidity of the soil. A
practical demonstration of spacing wire ropes
followed, and M:. Holton concluded with some
useful hints on the erection of masts. At the
close of the lecture, t e Chairman, Mr. A, J. Dixon,
announced that he had prevailed upon Capt. P. P.
Ickersley, Chief Engineer of the British Broad-
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casting Company, to give a lectuwre to the Club
in the Autwnn. Members of the Club will look
forward with pleasure to Capt. lckersley’s visit.

Hon. See., H. A. (reen, 100, Pellatt Grove,
Wood Green, N.22.
Barnet and District Radio Society.

Amongst the new members enrolled on July 25th,
was Mr. W. R. Kent, a member of the Urban
District Council and tormerly Postmaster of Barnet.
He is the second local councillor to join the member-
ship of the Society.

The Society’s membership now amounts to fifty,
and the number is steadily increasing.

Hon. Sec., J. Nokes, “ Sunnyside,” Stapylton
Road, Barnet.

Cricklewood Radio Club.

An interesting evening was spent on Thursday,
July 26th, when bv the kindness of one of the
Committee, Mv. Lowe, a Tingey Five-Valve Unit
Receiver was brought and tested. A somewhat
heated argument ensued as to the exact manner
in which the choke couplings between the valves
amplified, conflicting views being expressed as to
whether the valves were amplifving at high
frequency or at low frequeney. A number of
different types of valves were experimented with,
including three German Telefunken valves. which
proved to have some rather peculiar properties.
The first unit of the Club’s set wus tried out and
tound to he satisfactory, and further units are
being procecded with.

Hon. Sec., P. C. Percy,
wood.

L85, ‘g"()ild\;’“} Crickle-
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Derby Wireless Club.

There will be no meeting of the Club durn
August and September, the next meeting bei
arranged for an early date in October. T}
Comrmittee has now arranged for the tenan:
of a new club-rocom at Derby Chambers, St. Petes
Street, Derby, where it is hoped that the Societ
will hold its future meetings. The Hon. Secretar
would be grateful if members who are willing 1
contribute articles of furniture, viz., chairs, table
etc., towards the equipment of the new hea
quarters, would communicate with himn.

Hon. See., R. Oshorne, The Limes, Chellasto
Derby.

Darlington Photographic and Radio Society

A radio section has been formed in connectior
with the Darlington Photographic Society, anc
the Society’s name has accordingly been change
as above.

The ftirst meeting of the new branch was hel
on July 19th. and a good nuinber of wireless en
thusiasts was present. An interesting programm
is in course of preparation for the winter session.
Fuller details will be gladly supplied on application
to the Hon. Secretary of the Radio Section,
H. Glover, 72, Thornton Street, Darlington.

Oldham Amateur Radio Society.
The Society has now changed its headquarters,
and in future meetings will be held on the premises
ot the Oldham Equitable Co-operative Society,

Waterloo Street. Oldham.
Hon. Sec., W. Schofield, ©2. Sharples Hall
Street, Oldham. gl

wey 'Y

This instrument, manufactured by the M. L.
Magnero Syndicate, Ltd., is for the purpose of
providing valve H.'T'. current from a low voltage
source, such as the accummulator battery used for
filament heating. The outfit consists «f variable
resistance, motor generator and smoothing induct-
ances and condensers. It is constructed in three

types with outputs of 70, 120 and 300 volts, and
passes 1-0, 11 and 125 amperes on no load, which is
increased on load approximately by the output
current multiplied by the wvoltage ratio. All
types give a normal output of 25 milliamperes.
The excellent design and high-grade finish can be
readily seen from the photograph.
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Notes and News

Vigorous protests are being inade against the
sgested erection of a wireless station at Avebury,
ilts. The locality is noted for its Druidical
mnalns.

* * * *

The adoption of chess by wireless during the
ming winter is predieted by a prominent chess
ub ofticial.

* * * *

At a sitting of the Jersey States on Saturday,
ugust 4th, it was agreed that steps should be
tken for the installation in Jerseyv of a wireless
scelving and transmitting station.

* * sk *

A Scottish National Radio Exhibition is to be
ald in Glasgow next month.

Radio: Who was the first radio engineer ?
Wireless : Adam, because the first loud speaker
'as made from his spare parts—From “Q.8.7.”

¥ireless and the Motor Cycle.
To the youth of the land

The New French Wireless Regulations.
According to the latest regulations governing
wireless in France, the full text of which is now
made public. wireless receiving stations are divided
into three classes, viz.,, (l) Those installed by
Government Departments, Municipal Authorities.
and public establishments, for the reception of
gratuitous performances ; (2) Those instalied by
private individuals for public performances; and
(3) Those not intended for public performaneces.
As in Great Britain, wireless is under the control
of the Postal Administration. An applicant for
a receiving licence must produce evidence of nation-
ality, and is required to pay a nominal sumn of
one franc towards the Statistics Tax. The re-
radiation by receivers is strictly forbidden.
Broadcasting stations may be used only for the
transmission of artistic productions and lectures
of general interest, no advertisements or publicity
propaganda being permitted.
For the establishment of a private transmitting
station, application has to he made to the Under-
Secretary of State for Postsand

there is an undoubted kinship
setween the attractions of
wireless and motor cyeling.
The root fascination in both
the conquest of
time and space. In the speed
trial the  motor  cyclist
endeavours to transport him-
self over the greatest distance
in the minimum amount of
time; n the Transatlantie
communication test the wire-
less experimenier seeks to do
the same with his signals.
Probably realising  that
many  wireless enthusiasts

7.30 p.m. Lecture
G. E. Steel.

Felixstowe at
Wireless Society.

Meeting.

FORTHCOMING

FRIDAY, AUGUST 17th.
Wireless Society of Hull and District. At

SATURDAY, AUGUST 18th.
Ipswich and District Radio Society.
invitation of

Wireless Society of Hull and District.
Day at Cottingham (Provisional).
Hornsey and District Wireless Society.
to G.L.C. Laboratories at Wemblev.

FRIDAY, AUGUST 24th
Gorton and District Wireless Society.

— Telegraphs, and the applicant
must hold a certificate granted
by the aforesaid otficial, testify-
ing efficiency in radio-tele-
graphy or telephony. The num
ber of transmitting stations
may be limited within a
certain area in order to avoid
interference.

EVENTS.

Magnetisin,” by Mr.

Visit to
Felixstowe

~ The power of amateur

Field Ll g
transmitting stations may not

Visit exceed 100 watts, and the

wavelength is restricted to
between 180 and 200 metres.
Ordinary

2 KA.

are  also  motor  cyelists
the  Bntish  Broadcasting
Company has recently included several iteins of
motor cyeling interest in their programmmes. On
Monday, July 23rd, Major Vernon Brook hroadeast
from the Birmingham station a ten minutes’ tall
on ‘“Keeping a Motor Cycle in Trim,” while on
the following day, from 2 LO, Mr. Richard Tweive-
trees spoke on motor ecycles. Major Watling
lectured on ““The Motor Cyecle Industry ' on
July 25th.

The Wandsworth Borough Council.

The Wireless World and Radio Review has heen
asked to contradict the report recently circulatec
to the press, that the \WWandsworth Borough Council
has given notice to quit to all tenants who have
erected wireless aerials, with the alternative of
dismantling the equipment.

* What has actually occurred.” states an ofticial
of the Wandsworth Borough Council Housing
Department, ‘“is that several tenants were asked
to pay 10s. deposit until their aerial had been
removed, in case of damage to Council property,
the money to he, of course, returnable.”

We regret that ownership of
the above station was erro-
neously aseribed to N. Curtiss In our issue of
July 7th. 2 KA is the call sign of the trans-
mitting station belonging to the Brighton and
Hove Radio Society.

Burndept, Ltd.

The Adininistrative and Executive departinents
of Burndept, Ltd. (comprising Advertising and
Sales) have removed to Aldine House, 13, Bediord
Street, Strand, W.C.2. All correspondence should
be sent to this address. Returned packing cases,
etc., should, however, be sent to Aerial and Eastnor
Works, Blackheath, S.E.3.

Reduction in Telephone Prices.

Mesars. The British L.M. Ericsson Manufacturing
Company, Ltd., have intimated to us that they have
made a hig cut in prices, which now run as
follows :—120 ohms, 24s. 6d. 2,000 ohms, 23s. 6d.
4,000  ohms, 268, 6d. 8,000 ohms,” 38s.
The quality of the telephones will bhe
unaltered.
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CORRESPONDENCE : Coincidence of Time Signa

To the Editor of THE WIRELESS WOKLD AND
Rap1o REVIEw.

rather interested in Mr. Trott's
this week’s Wireless World and Radio
Review. 1 too have noticed the difference he
refers to, but think that it is due to “lag” in
transmission from the Observatories to respective
stations.

Thus, in the *“ Year Book of Wireless Telegraphy
and Telephony * a note in the Time Section states
that the “lag ™ of the Annapolis Time Signal is
008 seconds (constant). Presumably Lyons suffers
less from “lag ’ and so appears earlier than NSS,

This seems more feasible than that our ears
can detect differences of 1/70th of a second, as the
“lag ” is nearly 1/10th second.

No figures are given relating to the Lyons ** lag,”
if any.

Wishing The Wireless World and Radio Review
continued success.

Sir,—I was
letter in

F. C. LisSTER.
Grimsby, July 13th, 1923.

To the Editor of THE WIRELESS WORLD AND
Rapio REvIiEw.

Sir,—I was interested in the article by Mr. Trott
in The Wireless World and Radio Review of July 14th,
on the coincidence of the NNS and YN time signals.

Using a single valve detector with reaction,
some months ago, whilst listening to the 0955 time
signals from NBA Panama, 10,100 metres, I could
hear the scientific time signals of Paris on 10,400
metres —obviously a harmonie of 2,600 metres.
NBA was approximately one bheat out in 200
seconds.

Also while listening to the time signal beats
from Moscow on 5,100 metres at 2200 G.M.T.,
Paris was again heard, this time on a harmonic
of 5,200 metres. In this case the beats coincided
approximately every 60 seconds.

From these comparisons the difference in
time between NBA and FL would be only 1/200th
second, whilst the differennce in time between
Moscow and FL would be 1/60th second. I wonder
if any other readers have noticed these differences.

WirLr. R. ORLANDO BRIDGEMAN.

London, July 16th, 1923.

To the Editor of THE WIRELESS WORLD AND
Rapro ReviEw.

Str,—With reference to Mr. I B. Trott’s in-
teresting letter in your issue of July l4th, it may
interest your readers to have some additional
figures. I made enquiries of the authority on the
subject at the Royal Observatory, Greenwich,
and 1 will quote from the reply he kindly sent
me —

“The land line lag between Washington,
where the transmitting clock is placed, and
Annapolis W/T station amounts to 0-08 seconds.
The travel time of a signal from U.S.A. to
England would not be less than 1/60th second,
say 0-02. Consequently from these two causes
the American signal would he 01 second late
when received in England.

WIRELESS WORLD AND RADIO
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“ For the period January to March, 19
the mean error of the signal sent from Washingts
was +0-03 second. This figure results fro
observations made at Washington, and nu
he considered as the difference resulting betwex
provisional and eoncluded clock errors at tl
Washington observatory.

“ Unfortunately, the errors of the Lyons 9
time signals are not given by the French Bures
publication. . . . . For the peri
January to March, 1923, the mean error of tl
RKiffel Tower 10 h. 45 m. time signals was +0-0
seconds. As you know that a clock is use
at Lyons which has been previously set to Pari
time, it is safe to assume that the mean err
would not be less than that at Paris. Th
figure 0-07 seconds is the same difference as i
the case of Annapolis, i.e., the difference betwee
the provisional and concluded clock errors a
Paris.

“ . . . . . . Mr. H R. Morgan, dis
cussing observations made at Washington, i
of opinion that a time determination mad
with a large fixed instrument in an observatory
may be liable to a diserepancy amounting tc
0-1 second from purely instrumental causes
In final reductions this error would be elimi-
nated, but it may be possible for it to affect
provisional clock errors such as would b
used in sending out W/T time signals.”

In a further communication received this morning
he says :-

“The figures are means, and errors of the
magnitude you mention ”’ (I had referred to a
diserepancy amounting to 0-5 second which I
had ocecasionally noticed bhetween Paris and
Nauen) ‘ do occur occasionally (and sometimes
much larger even than that). A mean taken,
however, over 90 days readily reduces a few
outstanding discrepancies.

¢ A further point of consideration is that the
figures give errors admitted by the transmitting
stations, and the agreement or otherwise with
a time determination made at a station receiving
the signal is another question.’”

I have quoted trom my Authority’s letter at
some length, as it answers definitely the question
which I have often heard raised as to the reliability
of these W/T time signals. It also shows, I think,
that it is highly improbable that the difference
noticed by your correspondent is only due to the
time taken from the signal to cross the Atlantic.
From considerable experience with the * rhythmic
signals ”* from FL I think it quite impossible thar
the human ear could detect a difference between
two dissimilar signals of as little as 1/70 second. It
is not by any means easy to be sure (without some
form of automatic recording) of the exact second at
which the FL dot coincides with a clock beat, and
here the difference concerned is as much as 1/44th
second.

Mavurice A. AmNsLiE, F.R.AS.
(Instructor Captain, R.N.)
Blackheath, July 19th, 1923.
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Calls Heard.

ngavie, By Glasgow.
.DF, 2FN, 2GG, 2GN, 2 JF, 2KF, 2 NA,
iM, 20D, 20M, 20N, 2TB, 2TX, 2VN,
'S, 2VT, 2WK, 2XR, 2YT, 5BV, 5CX,
N, 5GS, 5JW, 5KO0, 50D, 5WN, 5WV,
™M, 7JS, §AQ, 8 AW, 8 BA, 8 BM, 8 BF,
JF, 8 CS, 0 MX, O NY.
(D. Ronald Reid.}
rley, Surrey.
2KZ, 20M, 2QU, 2XR, 2XZ, 5LP, 58U,
XR, 6 IM.
(E. H. Brown.)
ork.
2 A0, 2DF, 2DS, 2FN, 2GG, 2JF, 21J,
KF, 2 KW, 2NA, 2NK, 2NM, 2QJ, 2 VN,
VO, 2 WA, 2ZK, 5BG, 5CK, 5CX, 8AS,
BM, 8 BV, 8CS, 8 CZ.
(A. Cooper. )

Broadcasting Topics.

LO’s Wavelength.

During the past week, until August 17th, the
10rning programmes from the London station have
een transmitted on a 400 metres wavelength. The
xperiment has been made to ascertain whether
‘aising the wavelength increases the range and
mproves recepfion in distant parts. Reports will
se welcomed by Capt. Eckersley of the B.B.C.
The New Birmingham Studio.

The new studio, situated at 105, New Street,
was opened on Saturday, August 11th.  Mr. Joseph
Lewis, a well-known Midland conductor, has been
appointed Musical Director. A station choir and
repertory of soloists has been formed and these
will be responsible for the vocal music of 5IT.
Thursday, August 15th. is to be a ** special request *’

‘night, when the station orchestra will play items
“vequested ' by listeners-in. An Higar pro
gramnme is to be given on Friday, August Itth,
with an augmented orchestra.

Who are the Announcers at 2LO?

Mystery somstimes attaches to the identity
of the announcers at the London station.
The reason for the many changes of late is that
the Company has recently engaged a number of
new annouucers for the provincial stations and
these are first ‘‘ broken in ”’ at 2 LO.

Coming Items at 2 LO.
August 15th Mr. Archibald Haddon : © Dramatic

Criticism.” 7.15 p.m. : Prof. A. J.
Ireland : ** History,” 9 p.m.
August [6th Mr. Percy Scholes: ° Musical

Criticism,” 7.15 p.m.; Talk on
the Duke of York’s Camp (Pro-
visional), 9 p.m.

Mr. G. A. Atkinson: ° Cinema
Criticism,” 7.15 p.n.: Mr. F. G.
Bristow : *‘ The Relation of Broad-
casting to the Motor Industry,’
D p.m.

B.B.C. Time Signals.

Every care i8 being taken by the British Broad-
casting Company to ensure the accuracy of the
regular time signals transmitted from the various
broadcasting stations. As announced in our issue
of August 1st, the Synchronome master clock
system is being installed in the existing stations of

August 17th
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the Company.  With the same object in view, the
new stations at Aberdeen, Bournemouth and
Manchester are to be equipped with " Pulsynetic
Electric Impulse Clocks, made and supplied by
Messrs. Gent & Co., Ltd., of Leicester.

Broadcasting for the Army.

Broadcast music is filling the gap at Mill Hill
Barracks caused by the demobilising of the band
on the grounds of economy. A Marconiphone
amplifier is employed, several loud speakers being
in operation, and officers, N.C.0.’s and men now
enjoy the programmes in various parts of the
barracks.

Broadcasting.

REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS® :-

GREAT BRITAIN.

LONDON 2 L0, 369 metres; MANCHESTER, 2 ZY, 385 metres
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5 WA, 353 metres ;
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres.
Regular moming and evening programmes, particulars 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. (2 LO only),
3.30 t0 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 pm. (2LO only),
8.30 to 10.30 p.m.

FRANCE.

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 am,
Meteorological Forecast; 12.15 p.m., Meteorological Report and
Forecast; 3.30 p.m.. Financial Bulletin (Paris Bourse); 6.10
p.mn., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m.,
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con-
cert and Meteorological Report.

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m.
Concert; 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m.
Instrumental Music; 8.45 p.m., Miscellaneous News; 9 to 10
p.m., Concert. Thursdays and Sundays, 10 to 10.45 p.m. Dance
Music.

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres,
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to
7.30 p.m., Concert.

LYONS, YN, 3,100 metres. Weekdays, 10.45 to 11.15 a.m,
Gramophone records.

HOLLAND

THE HAGUE, PCGG, 1,050 metres. Sunday,
Concert. Monday and Thursday, 8.40 to 9.40 p.m.,

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres,
Tuesday, 7.45 to 1o p.m., Concert. Sunday, 9.40 to 10.40 a.m.,
Concert.

THE HAGUE (Velthuyzen), PCKK,
8.40 t0 9.40 p.m., Miscellaneous.

ITMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m.,
Concert.

AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to g.10
p.m., Concert and News.

to 5 p.m.,
oncert.

1,050 metres. Friday,

BELGIUM.
BRUSSELS, BAV, 1,100 metres. Working days., 1 p.m.,
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletin ;
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p.m., Concert.

GERMANY.

BERLIN (Koenigswusterhausen), LP, Sunday, 2,700 metres,
IT a.m. to 12 noon, music and speech ; 4,000 metres, 12 noon to
1 p.m., music and Speech ; Daily, 4,000 metres, 7 to 8 a.m.. 12 t0
1.30 p.m., 5 to 6.30 p.m., Financial and other news.

EBERSWALDE (2,930 metres), Daily, r to 2 p.m,, 8 to g p.o.
Tiuesday and Saturday, 6.30 to 7.30 p.m., Concert.

CZECHO-SLOVAKIA.
PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p.m.
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m.
and 10 p.m., Concert.

SWITZERLAND. .
GENEVA, HB 1, goo metres. Daily, 6 to 8.30 p.m., Concert
(* Utilitas ”").
LAUSANNE, HB 2, 1,350 metres.
(* Utilitas ).

Daily, 6 to 8.30 p.m., Concert

* British Summer Time is given in each case.
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Insulating Materials.

HE insulating material most

generally employed in wireless

constructional work is, of course,

ebonite. In the form of sheets
3/16 10, 1in., 5/16 in. and 2 in. in thickness,
it is used for the purpose of mounting
components between which a high degree
of insulation must be maintained, whilst in
the form of tubes, which can be obtained
up to a diameter of about 33 ins., and with
a wall thickness of not much more than
5/321n,, 1t isemployed as inductance formers.
It can be obtained as rod, which is useful
for supporting purposes and turning work.
Ebonite varies very considerably in quality,
and it should only be obtained from firms
of repute who can be relied upon to supply
nothing but the best. Good ebonite should
machine well, by which is meant that it
should not easily fracture on the edges of
the holes while drilling or along the sides
during cutting or filing. It should be free
from flaws on the surface, perfectly flat
and highly polished.  Inferior grades of
ebonite may be manufactured from re-
covered rubber, which may contain a
great deal of unsuitable material as well
as possessing metallic contamination. It
1s not meant by this that pieces of scrap
metal may be found in the ebonite, which,
however, is not uncommon, but that com-
bined metals in the form of double sulphides
may be present, and such compounds tend
to destroy the insulating properties. The
polished surface of ebonite is frequently
produced by rolling with tin foil and the
surface contamination which results will
have no detrimental effects if the surface
is well rubbed down before the components
are assembled.

Fibre, or vulcanised fibre, must not be
used for constructing valve apparatus. Its
insulating properties vary with the humidity
of the atmosphere, and it can never be
relied upon where high insulation is required.

Wood can sometimes be made a very
good insulator by thoroughly drying it
out in a hot oven and liberally impregnating
1t with shellac varnish and baking. Straw-
board and strawboard tube treated in this
way torms quite a good insulator, and when
used as an inductance former may have very
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slightly better electrical properties than ev
ebonite, though it has disadvantages fr
a mechanical standpoint.

Slate must not be regarded as an insulat
for wireless purposes, and even the be
grades, selected as being free from metall
grain, do not possess the high degree
insulation that is required. [Beginners ai
sometimes induced to wuse slate becau
they see. it employed for switchboard worl
but it must be remembered that a lo
insulation of a few megohms between tw
points would be unobserved in low voltag
power work, and yet might very seriousl
affect the working of a multivalve receive

Other insulating materials such as ma
be employed as dielectrics are dealt witl

separately.
* * * *

Tuning the Reaction Circuit.

It is not usual to connect a condenser
across the reaction inductance, yet if
variable condenser is available mmproved
adjustment can be obtained. The un-
desirable effect by which a receiver suddenly
bursts into oscillation as reaction coupling
is advanced can usually be remedied by
critically tuning the reaction circuit. The
use o the condenser also obviates the neces-
sity of reversing the connections of the re-
action coil when switching an intermediate
high frequency amplifving circuit in or
out of use.

* * * *

Spacing of Aerial Wires.
In the case of two-wire aerials it is necessary >
that the wires should be spaced at least
six feet apart. Suitable spreaders are
rather heavy, however, and if made of
wood may be tapered at the ends to reduce
weight.  Stiff bamboo makes a very good
spreader.  If the distance between the
points of suspension is longer than required,
do not arrange a spreader away from one
of the masts, and thus produce a considerable
sag in the aerial, but substitute cord for
aerial wire, connecting light insulators be-
tween cord and wire at some distance from
the spreader. It is most important for the
two wires to be identical in length, both from
a point of view of tuning and in order that
the aerial may hang level.
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QUESTIONS AND ANSWERS

‘“*R.L.S.”" (Geneva) asks (1) If an aerial
rected according to the sketch submitted would be
atisfactory. (2} For a diagram of a circust which
ve would recoramend for the reception of the broadcast
ransmissions from the Eiffel Tower at a distance of

(3)
If the results obtainable by using 4,000 ohm telephones
with a transformer having a 1: 1 ratio would be equal
to those obtaincble by using 120 ohm. telephones with a
transformer of 5: 1 ratio.  (4) If 3/18 bronze wire is
suitable for use in aerial work.

(1) An aerial erected according to your sketch
should give quite satisfactory results. (2) A
suitable diagram is given in Fig. 1. Three valves
are employed, two operating as high frequency
amplifiers and the other as a detector, the method

of a transformer of 1:1 ratio. The usual method
is to use a transformer of approximately 6 : 1 ratio,
and belephones of 120 ohms resistance, the hea~ier
gauge wire employed in the windings of the latter
being much less liable to damage. (4) The wire
that you mention should be satisfactory for use
in an aerial.

‘“D.G.’’ (London, W.1) asks (1) Forsugyestions
indicating how he may use plug-in type coils with a
variometer type tuner in order to receiwe the French
broadcast transmissions. (2) For a diagram indi-
cating a method by which he may add one H.F.
amplifying valve to a set consisting of detector and
two L.F. valves. (3) If we consider that he should
be able to receive American telephony transmissions
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** RL.S.”’ (Geneva).
detector.

Grgn 1
and

of H.F. coupling being by tuned anode. (3) The
fine wire with which the majority of 4,000 ohms
telephone headpieces are wound, renders them
liable to injury when used in the anode circuit of
a valve. This danger is reduced by the employment

Fig. 2.

¢ D.G.”” (London, W,1),
a diagram indicating how a H.F. amplifying valve
may be added to a receiver.

Here we give

A three-valve recewver is shown, employing two H.F. amplifying valves
Tuned anode H.F. coupling is wused, with reaction to the anode coil of the first valve.

with the set mentioned in Question (2), wncluding
the H.F. valve, with a twin aerial 20 ft. long and
80 ft. high.

(1) and (2) A suitable diagram is given in Fig. 2.
Tuned anode H.F. coupling is employed. (3) We
think that, under favourable conditions, you may
be able to receive American telephony.

““F.J.F.”” (West Bromwich) asks (1) For a
cireutt diagram of a four-valve recewer, two H.F.,
detector, and one L.F., with tuned-anode H.F.
coupling, approved form of reaction and optional
reaction to aerial circust. A switch for cutting out
one H.F. valve is also required. (2) If it would be
easier (o operate a loud speuker on the transmissions
from 5 IT at a distance of 10 miles with a set com-
prising two H.F. and detector valves, or with a set
comprising one H.F., detector, and one L.F. valves,
using reaction wn each case. (3) KFor the most
suitable circuit diagram in accordance with the reply
to question (2). (4) For advice on the most suitable
type of coil to use for an approved form of reaction.

(1) A suitable diagram 1s given in Fig. 3. Re-
action is effected by means of a coil coupled to
the anode tuning inductance or to the aerial
inductance. Switches are provided for cutting out
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the H.I. valve and for cutting out the reaction
coupling to the aerial ecireuit. (2) The preferable
circuit of the two would be one comprising one
H.I'., detector, and one L.F. valves. (3) We
would refer yvou to diagram No. 53. “ The
Amateur’s Book of Wireless Circuits,” by F. H.
Haynes, The Wireless Press, Ltd., 2s. 6d. net, also
see Fig. 6, Page 393, June 23rd issue. (4) When
the tuned anode form of H.F. coupling is employed,

THE WIRELESS WORLD
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valve transformer coupled, and the other resista
capucity coupled with switches to cut out all vall
except the detector.

A suitable diagram is given in Fig. 4. 7T
first H.I*. valve is transtormer-coupled, wi
reaction to transformer.

‘““W.R.” (Lee, S.E.12) asks (1) With referen
to a variable condenser which he has hought as
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Fig. 3. “F.J.F.”” (West Bromwich). Connections of a four-valve receiver employing one H.F.,

detector and two L.F. valves.

Switches are provided for disconnecting the H.F. wvalve, and for employing

reqction on either the closed circust or anode coils.

the plug-in honeycomb type coil is very suitable
for use as an anode inductance, and for the reaction
eoil which couples to it. In this case the usual
form of two-coil lolder may be conveniently
emploved for the purpose.

““E.AA.Y (West Ham) asks for a circust
diagram of a four-valve set, two H.F., delecior and
one L.F. valves. It is desired to have one H.F.

0-0005 mfds. capacity, if this value is not incorrect
from the particulars of the condenser which he gives,
and his oun caleulation of its capacity. (2) If the
free end of his single wire transmitting aerial should
be provided with better insulation than at the lead-in
end.  (3) For un explanation of the fuct that excellent
results are obtuined with a crystal detector in a simple
cercust as tndicaled in a sketch submitted.

(1) Your caleulation of the capacity of the
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Fig. 4. *“ E.A.A.” (West Ham),

Diagram of « four-vulve receiver employing two H.F., detector and one
L.F. valves.

The reaction coil is coupled to the H. F. iransformer, and switches are provided for cutting out
any valve except the detector,
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denser is correct. The low capacity is due to

relatively large spacing between the vanes.
) The voltage at the free end may be much
ater than at any other part of the aerial, but
think that if you take ordinary care with the
ulation at each end, you will experience no
wuble on this account. (3) The sketch accompany -
g question (3) shows that you have a simple
cillatory circuit, in which aerial and earth con-
itute the condenser, and your coil the inductance.
uring the reception of signals, an alternating
wrrent of high frequency flows in the circuit com-
rising aerial wires, coil and earth. This current
rould also flow in that part of the circuit comprising
1o crystal detector and telephones but for the
resence of the crystal, which, being a rectifying
evice, only permits a uni-directional current to
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‘*C.M.H.” (Brockley, S.E.4) asks for the
correct method of connecting up a L.F. transformer.

The terminal marked O.P. is usually connected to
positive H.'T. 1.P. is connected to plate of valve,
0.8. to grid, and 1.8. to negative L.I'. Transformers
are wound in a variety of ways, and it is quite
simple to try out the different methods of
connecting up.

‘** EXPERIMENTER *’' (Edinburgh) subinits
a sample of insulated wire, and asks (1) and (2) Can
it be used for making wireless instruments. (3)iWhat
15 the description of the wire, and why is it tinned.

(1) and (2) Yes. (3) The wire is No. 36 D.S.C.
tinned copper twin. Copper wires for electrical
purposes are tinned to facilitate making soldered
connections.
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Fig. 5. * G.C.” (Burton-on-Trent). A4 four-valve receiver arranged on the unit system. One H.F.,

detector and two L.F. valves are wused. The
flow in this part of the circuit; as the telephones
can only be actuated by a uni-directional low

| frequency current, signals will be heard when they
are connected up in this manner.

““G.G.”” (Burton-on-Trent) asks (1) For a
diagram of a four-valve experimental set, one high
frequency, detector, und two low frequency wvalves.
arranged on the unit system, and a separate H.T.
positive lead for the lust L.F. valve. (2) If it would
be any disadvantage in the H.F. unit to locate the
tuning condenser between the valve holder and the
Sfilament resistance. (3) For suggestions concerning
the origin of disturbing noises.

(1) A suitable diagram is given in Iig. 5.
(2) There is no great objection to the suggested
arrangement of components. (3) We cannot say
what is causing the disturbance. It may be due
to a near-by cinema, power lines or electrical
plant.

tuned anode method

of H.F. coupling s employed.

““8.K.”” (Chiswick) submits particulars of a
crystal receiver he lhas constructed, and asks
(1) and (2) For details to enable him to construct ¢
loading coil which will increase the maximum wave-
length from 600 to 2,600 metres. (3) Would the
diagram given in reply to F.W.S. (Redditch),
in the issue of April 21st, 1923, be suitable for the
construction of « recewer lo tune out 2LO, and
receive from the other DBritish broadcast stations.
(4) Can the loose-coupled tuner consist of plug-in
type coils.

(1) and (2) The loading coil may consist of a
winding of No. 26 D.C.C. wire on a former 3" in
diameter and Y’/ long. Ten tappings should be
taken, equally spaced along the coil. (3) The
diagram mentioned will give selective tuning in a
receiver, but we cannot say definitely whether you
will be able to cut out 2LO at your address.
(4) Plug-in type coils may be used in a loose-
ooupled tuner.
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¢ W.H.”" (Liverpool) submits particulars of a
crystal receiver which he has constructed, and asks
(1) When adding a H.F. valve to this receiver,
employing basket coil variometer H.F. coupling,
should this variometer be stmilar lo the aerial tuning
variometer. (2) Is No. 36 D.C.C. wire suitable for
winding the basket coils for the variometers, and, if so,
what size formers and number of turns should be used
for each. (3) Will the addition of a H.F. valve
wncrease the signal strength, or only increase the
receptive range.

THE WIRELESS WORLD AND RADIO REVIEW

Avcust 15, 1923

would we give a diagram of this circuit, with switchii
arrangements, so that the first valve may be used as
rectifier in place of the crystal, the second remainiy
a low frequency amplifier.

A suitable diagram is given in Fig. 6. Wh
using the first valve as a high frequency amplifie
and the crystal as rectifier, both switches will
to the left. When using the first valve as rectifie
and the second remaining as low frequenc
amplifier, both switches will be to the right. T
crystal is then disconnected.

0'0003,F

5%?

_J

00005+F

I

Fig. 6. * J.E.” (Arbroath). Lxzperimental receiver employing two valves and « crystal rectifier.
Switches are provided so that valve or crystal rectification may be used.
both valves may operate as low frequency amplifiers.

(1) In general, the second variometer will have
different windings from the aerial tuning vario-
meter. (2) The wire is quite suitable. The aerial
tuning variometer may consist of two basket coils
wound on formers 1}’ in diameter, and of 45 turns
each. The anode variometer for the H.F. valve
may consist of one coil of 100 turns on a 13"
diameter former, and one coil of 100 turns on a
similar former. (3) The addition of the H.F.
valve will increase the receptive range, and will
give an increase in signal strength.

“WF.S.J.” (Romford) submits a diagram of
a gsingle-valve and crystal receiver which he has
constructed, employing three variomelers. He ashs
(1) For criticism of the dingram. (2) Would plug-in
type coils be suitable for use as loading coils tn (his
receiver. (3) What are surtable dimensions of basket
coils for the reception of the Hague and Eiffel Tower
transmissions.

(1} The diagram is correct. (2) A plug-in type
coil might be used as a loading coil by placing it in
series with the aerial and the aerial tuning vario-
meter. (3) We suggest that you wind a number
of basket coils with No. 26 D.C.C. wire, on a former
117 in diameter, and having 60 turns each. Two
of these will probably he required in series for the
A.T.I. when receiving the Hague transmissions
and three for the ILiiftel Tower.

‘““J.E.”” (Arbroath) asks, with reference to
Fig. 2 on page 614 of the issue of February 3rd, 1923,

When the latter wethod is employed,

N OTE This section of the magazine is placed

* at the disposal of all readers who wish
to recerve advice and information on mallers pertaining
to both the technical and non-technical sides of wireless
work. Reuders should comply with the following
rules :—(1) Each question should be numbered and
writien 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) DBefore sending in their
questions readers are advised to search recent numbers
{0 see whether the same gqueries have not been dealt
with before. (3) Each communication sent wn 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 s for
reference and not for publication, to appear at the top
of every sheet or sheets, and wunless 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 circuits and
apparatus described in these answers are covered by
patents, readers are advised, before malking 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 quesiions is the maxi-
mum which may be sent in at one timne.
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ON BEING AN AMATEUR

YEAR or so ago when one spoke of Wireless Amateurs, there was never a
difficulty in understanding what was meant, and further definition w
unnecessary. Later on it was found that the word ““ Experimenter *’ began

M\ be substituted in some instances to identify in particular those amateurs wl
not only regarded wireless as their special hobby, but who also conducted serious experiment
work instead of being content merely with developing one good station and listening f
distant signals.

The introduction of broadcasting has resulted in a further sub-division of the gener:
term ‘“ Amateur,”’ for now we have to differentiate between the listener-in who takes 1
interest in the science of wireless, and the listener-in who wants to learn how his set operate
between the constructor who only desires to build one set for the purpose of listening t
broadcasting, and the constructor whose principal interest is over when the set is finishec
Then there 1s the amateur who is not content to follow cut-and-dried designs for apparatu
but who prefers to evolve something new on his own account ; and, lastly, we have tho:
who are experimenters, always devising and trying out new circuits and arrangement
many of whom, if they take an interest in broadcasting, do so principally because it is §
convenient transmission on which to test new devices.

Prior to the advent of broadcasting there were in this country at least 15,000 activ
amateur workers whose sole aim was to study the technicalities of the science, and exce
in design and manipulation. They had not at heart any pecuniary gain or profit, an
pursued the science for the immense pleasure it afforded them; yet in many instance
their efforts have been rewarded by the development of designs and patents for which th
introduction of broadcasting afforded a market.

The point we must bear mn mind is, that the 15,000, and probably many others, are
desirous of continuing their investigations without being attracted in their labours by
broadcasting, and in fact they might even work all the harder were there no broadcasting
at all.

The experimenter of the type which existed long before broadcasting naturally does not
expect to fall under some new category in the matter of licences or licence fees. He
does not look forward to an increase in the present charges in order that he may contribute
to the broadcasting service. It is true that broadcasting has helped him in the develop-
ment of certain designs, but on the other hand it has robbed him of the use of the ether
for the purpose of conducting other experimental work.

There are many experimenters who, twelve months ago, devoted every moment of spare
time to their hobby, but who now rarely pick up the headphones. The activities of this
class of individual cannot be further hampered ; he must be regarded as a research worker ’
just as much as the large research establishments of the bigger companies, for in each case F
they are working in the hope of achieving something new, and possibly profiting thereby.

For those who have taken up wireless since broadcasting, it may be interesting to
point out that the Post Office has already intimated that they are not in a position (even
should they so desire) to refuse to grant licences to those who wish to conduct experiments
in wireless telegraphy, but it seems to us extremely probable that, when any new regu-
lations are formed (perhaps as a result of the recommendations of the Broadcasting
Committee of Enquiry), that an effort will be made to define officially the title of
“ Experimenter.” When such a definition has been arrived at, it will probably affect the
issue of licences and the renewal of licences which have been granted in the past.

Anything in the shape of an examination of proficiency is not likely to be instituted,
but, nevertheless, those who. wish to remain under the category of ‘‘ Experimenters,” will
probably have to show good reasons for being so classified, and therefore they should take
steps to ensure the. integrity of their position by improving their knowledge, and taking
a conscientious interest in experimental work, thus qualifving for the title of ‘‘ genuine
experimenter.”’
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ONSTRUCTION OF A ONE-VALVE
UAL AND CRYSTAL RECEIVER.

By P. G. A, H. Voier, B.Sc.

(Member of the Wireless and Experimental Association.)

THE WIRELESS WORLD

AND RADIO REVIEW 685

The author has contributed a number of articles on the subject of dual
amplification to this journal during the past two years, and his original work

in this direction has made him an authority on the design of dual circuits.
The principles in this mnstance are new and novel, and represent considerable
thought and research work.

N this article it 1s proposed to describe
the construction of a simple one-valve
dual and crystal set, which will be
found especially suitable for distant
telephony.
The first circuit described has a limiting
action on very loud telephony stations.
Fig. 1 shows a photograph of the complete
set, while Tig. 2 1s the actual circuit.

wavelengths. Particulars of a transformer
suitable for 350 metresupwardsare as follows.
Primary basket coil wound with 50 turns of
No. 22 SW.G. D.C.C. wire on a former,
inside diameter 4 cms. with 15 spokes, the
outside diameter will be about 134 cms.
The secondarv is another Dbasket coil
wound with 8o turns of fine wire such as
36 to 42 S'W.G. SS.C. on the same basket

HT FUSE

Fig. 1.
crystal detector.

TheJlayout of the components of a dual amplification recetver with
Wired up as shown, it s possible to demonstrate the action of

the circut, after which o is quile simple lo desiyn a boxed-up oulfit if desired,
to suit the requirements of the reader.

The components should be laid out on a
board in exactly the positions shown in the
sircuit diagram.

A is the sertes tuning condenser having
a capacity of 0-0003 uF or over. B C is the
high frequency transformer which is prefer-
ably made interchangeable for different

winder, but with a cardboard ring, outside
diameter 8 cms. between the spokes so that
the inside diameter of the secondary is
8 cms.

The primary and secondary are stuck
or tied together so that the windings run
in opposite directions, that is, if you follow
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the wire from the outside to the inside,
one winding should go round clockwise
and the other counterclockwise. The second-
ary being tightly coupled requires no
condenser.

D, the blocking condenser, may have
almost any value from 0-0002 to 0-005 puT,
and | generally use 0-00z ul".

Fag. 2.
The wvariable condenser G controls the

reaction. This condenser consists of two
pieces of metal 2 ins. square, one of which
is fixed to the board and the other is fixed
to a long handle. A small lead weight is
useful to keep the moving vane down.
A layer of waxed paper or some other
insulator separates them, and it should
be possible to slide them at least an ineh
from one another. Reaction must be used
with care as interference is caused as easily
as usual.

E H is a valve to crystal coupling. The
one shown in the diagram is a very con-
venient three-basket coil coupling. This
is aperiodic over a wavelength scale from
200 to 500 metres, and can be used on
longer wavelengths if shunted by a variable
condenser.

The baskets each contain 150 turns of
42 S5.5.C. wire wound on a 2 cms. former
with seven spokes. The outside diameter
will be between 3 and 34 cms. Theyv should
be fixed together with the directions of
winding the same. A piece of silk between
the coils prevents contact. The middle one
is connected to crystal and filament, while
the outer ones are in the plate circuit.
The connections are shown in the diagram.

This coupling can be replaced by many
others such as, for example, another H.T".
transformer exactly similar to the aerial
circuit transtormer. Its fine wire secondary
being connected in the plate circuit while the
thick wire primary is connected to thecrystal,
and is tuned by a variable condenser P.

THE WIRELESS WORLD AND RADIO REVIEW
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This arrangement is shown in Fig.
It is rather more selective than Fig. 1, b
contains another variable condenser.

For wavelengths up to 3,000 metres, tl
following aperiodic coupling may be use
Two basket coils of 600 turns of 4z S.S.
wire are wound on a 4 cms. former with
spokes. The outside diameter will be abot
g9 cms. The inner ends which are connecte
to the plate and crystal are also connecte
to a small coupling condenser of o-0000
or 0-0001 pukF.

I’ is another blocking condenser of anj
convenient value from 0-0003 to 0-003 ul
0-002 again is the value I generally use.

J is a switch. Only two contacts ar
really necessary. The extra stud on th
left remains open. Putting the switch o
that stud converts the circuit to a valve
detector arrangement. The extra stud on th
right is connected to a terminal so that other
crvstals can be tested without disturbin
the set.

K is a double detector of any type having
light but rigid moving parts, and a “ cat
whisker.” A crystal not requiring a poten-
tiometer  such as Hertzite, Rectarite,
Permanite, etc., should be used.

L is the telephones, loud speaker, tele-
phone transformer or intervalve transformer
if a note magnifier is used.

M is the H.T. battery of the usual value of
20 to 100 volts depending upon the valve,

Fay. 3.
and N isa 4-volt accumulator which is con-
nected direct to the filament, no resistance
being required.
Marconi-Osram
Ediswan “ AR,” Irench “R,” especially

“R,” Mullard “ Ora,”
those marked ‘“ Metal,” and most otler
hard valves work well in this circuit.

The results obtained with this set should
be slightly better than with standard two-
valve sets, but not quite so good as with
three valves. It should receive all the
B.B.C. stations comfortably.
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If the set is not working properly, the
llowing tests should be made to locate
e trouble.

1. Pull out and put back the H.T. plug
while the valve is switched on. A
healthy click indicates that the plate
circuit is complete. Verify by tap-
ping the valve, when a slight ringing
noise should be heard.

2. A slight click should be heard when
setting the crystal ? If so it indicates
that your grid circuit is probably
in order.

3. Test the H.I. transformer by setting
the series condenser at o. Switch
out the crystal.  Gradually increase Fig. 5.
G. Beyond a certain point on G a
slight hissing should be heard. C.W.
may now be received, the hiss

found by trial when the transformer
is used in the dual circuit.

6. If the telephones are then put back
in their correct place and the valve
switched on, the valve detector

BTSSR circuit should work well.
| e, 7. Put the crystal back in its proper
24 L place, and if the H.F. is reaching it,
e RS there should be a big increase in
oy < strength with weak stations.

; 8. To test if the H.I'. is reaching the

0 crystal, connect up the circuit Fig. 35,

' which is a single valve ILT., and

i crystal circuit. This should be a

! little better than the valve detector
circuit. It is now easy to make sure
whether the valve to crystal coupling
is efficient.

Fag. 4.

being an indication that the circuit is
oscillating.
. If this is in order, tune in the local

. Changing back to the proper dual

circuit, signals should be almost
five times as good as with the one
valve H.F. and crystal circuit on
a weak signal.

B.B.C. station. If this station comes |
in best with the condenser A not Y
too mear Its maximum or minimym, _“1 B
the transformer will do. But if the 2
condenser has to Dbe very near —— i
the minimum value, take a few s i & fo
turns off the transformer. g = ~ )

5. Should the transformer not be in §§
order, set up the circuit shown in IS i
Fig. 4, the valve being switched Ak 7
out and G being at minimum. The ;r——~,— . e

part shown dotted need not be re-
moved. This circuit is just a crystal
set, and the transformer can then be
adjusted till perfect. The best ratio = Q

of secondary to primary may be Fig. 6.
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The crystal should be tried both ways
round ; one way generally gives smoother
reaction, while the other is best on loud
stations.

Grid control, so that the grid can be made
slightly negative, generally improves results,
while a L.F. transformer Q, as shown in

Fig. 6, is the simplest way of cutting out the
limiting action and making the set equally
efficient on loud stations. (Note that position
of D is changed, and condenser R is intro-
duced. The capacity of R should be kept
down, and 0-0001 uF is suitable.)

Reaction should not be used near oscilla-
tion point while this transformer is in
circuit, or all kinds of growls, howls,

&

. HT LT Ae AND
i EARTH LEADS

squeals and other noises may be caused.

For tuning, I normally use also a
condenser S in parallel with the
A.T. transformer, while the con-
denser is fitted with a series parallel
switch T for long waves. A second
switch U cuts out the L.F. transformer
when not required, while a third
switch V reverses the detector. The
potentiometer W and cell Y control
the grid voltage.

The full circuit diagram is shown
in Fig. 7, while Fig. 8 is a photo
of my own one-valve dual and crystal
set.

On this set with the L.F. trans-
former in circuit to cut out the
limiting action, I can run two big
Brown’s 120 ohms loud speakers in
difterent rooms at comfortable strength
on 2 LO (6 miles away) on a 100-ft.
single wire aerial. With the trans-
former cut out (i.e., the Fig. 2 circuit
plus grid control), Cardiff and Birming-

Fig. 8. Complete dual and crystal receiver.

ham can be received.
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After dark, all the B.B.C. stations can be
ceived, providing that 2LO is not
rking. In fact this circuit is so sensitive
at if while receiving Glasgow (after
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2 LO and 5IT have shut down) reaction
is reduced slightly so that the circuit is not
so selective, it is possible to hear 2 ZY and
5 NO breaking through.

NOVEL IDEAS AND INVENTIONS

Abstracted by

PuiLie R. Coursey, B.Sc., F.Inst.P.,, AMLEE.

Simple Form of Loud-Speaking
Telephone.

ANY simple devices have been
devised from time to time to
enable the ordinary forms of
head-telephone receivers to be
adapted for loud-speaking uses. Of these
a simple form consists of an attachment
to which both earpieces may be fastened
so that they both discharge their sound
into a common outlet pipe which may be
provided with a horn to magnify the sound.*
The outline of such an attachment is sketched
in Fig. 1, and consists of a double tube into

Fig. 2

which telephone receivers T,T, are fitted.
The junction of the double tube is fitted with
ahorn H. A somewhat simpler arrangement

* British Patent No. 197433, by G. R. Judge.

1s sketched in Fig. 2. In this case the
outlet P from the junction of the two side
tubes to which the telephones T,T, are
attached, can be adapted for fitting on to
the tone arm of a gramophone, so that the
horn of that instrument can be used for
loud-speaking purposes.

Condensers for Radio Receivers.

Condensers may be constructed in many
ways, but there are certain advantages
to be gained by adopting certain construc-
tions. For instance, when the condenser
unit is mounted in a hard moulded case* it
may be handled with ease and readily mounted
in a receiving set or other apparatus. If
the terminals of the condenser are provided
with spring clips, such as CC as sketched
in Fig. 3, it is easy to connect a grid leak
resistance across the condenser, as it is
often desired to do in many receiving
circuits. By holding the condenser unit

Fig. 3.

inside the moulded case under appropriate
compression by means of a metal clamp,
it is possible to ensure a greater constancy
of capacity value than is otherwise possible.

*British Patent No. 187536, by W. H. Goodman
and Dubilier Condenser Co., Ltd.
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EXPERIMENTAL TRANSMITTER 28§

The activities of this station are well known, and the results of range tests
and other specific experiments have been observed by all those who take
interest in short-wave amateur transmissions.

By Freperic L. Hoce.

HI< transmitting station 2 SH is

sitnated m  Highgate, North

London. Itisin a high part of the
district—about the same height

as the top of St. Paul’s, on the side of a hill.
The aerial system consists of a four-wire
aerial, counterpoise, and earth. The aerial
i1s 1= ft. above the house at the lead in
end, making 45 ft. in all, and is about 3 ft.
above a 30 (t. tree at the other end. It
is 70 ft. long and the four wires are each
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earth leads, each over 7o It. long, to water
pipes, etc. The aerial resistance when no
using the counterpoise is 38 ohms at 20c
metres. The counterpoise also lowers th
high frequency capacity from 0.0007 mfds
to a value only slightly greater than the
low frequency capacity, at 200 metres. It
will be seen that the aerial svstem is by
no means as good as it might be, as it is
screened on all sides by houses, etc., being
such a small height above them.

Experimental apparatus at 2 SH,
suggest « beautifully finished commerciol station, but rather that the ouner is a careful
experiinenter nol content with a stundard arrungement.

spaced 3 ft. apart. Its capacity (low f[re-
quency) is 0.00034 mifds. and resistance at
200 metres, approx. 5 ohms. The counter-
poise is more or less directly underneath the
aerial, and is 50 ft. long. It has six wires
spaced 1 ft., these wires being bunched for
lead in purposes at one end, and carried up
the side of the house to the operating room—
a distance of about 6o ft. There are three

The manner of assembling the instruments does not

The transmitter itself uses the *“ Colpitt
capacity coupled oscillating system. This
circuit 1s not much used in IEngland, but those
who do use it have far greater radiation on
a given power than those that do not. - The
aerial coil, as can be seen in the photograph,
is of very large diameter (2o inches), and is
wound with No. 7/22 aerial wire, 3 turns per
inch, on ebonite rods. The reason for this
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ge erection is shown by the fact that on
given input, etc., the radiation was 0.3
peres with this coil, but with a coil wound
th No. 18 D.S.C. on a 5-in. tube, turns
iching, and of exactly the samne inductance,
., the radiation was o-2 amperes. The
rial condenser consists of a five-and-six-
nny set of parts for a o-ooo5 mfds. air
ndenser carefully built up, and immersed
paraffin in a jam-jar. It is seen directly
front of the aerial coil. The only other
int to notice is the grid leak. The two
ttles standing on the table contain water

RADIATOR
o RRCHOKE

500

O HIGE
TO s ¥
240V
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when the efficiency is higher, the wave is
not of true sine form, or near enough to
pass as such in practice, and bad harmonics
arise.

The high tension supply is taken from an
aircraft II volt 500 cycle alternator. The
field exciter of this machine 1s run as a motor
at 6,000 r.p.m. off 240 volts D.C. through a
resistance (scen over the receiver bench),
giving about 4o volts across the armature.
The field of the exciter is in series with two
large radiator lamps and the transmitter
accumulator, across z40 volts, so that the

RECHOKE

*‘\iﬁ%&f_‘

,,|‘|~—

An experimental cireuil employed ot 2 SH.

and a glass tube with two copper wires,
cne dipping into the water through the
bore of the tube, and the other outside.
By altering the length of wire in the water,
the grid leak value is altered. This value of
leak is very critical for best results. Tap
water is used, but it has to be changed about
once a week. The wavelength usually used
15 195 metres, and the aerial current is 1.2
amperes on Io watts and 2-2 amps on 30
watts, I.C.W. or pure C.\V. It is found,
however, to be of advantage in practice to
keep the efficiency down to 75 per cent,, as

accumulators are charging all the time. A
switch 1s fitted to short circuit the lield when
only charging. The field of the A.C. side
is excited bv a 6-volt accumulator. The
voltage is actually about 18 A.C., and this
1s passed to a step-up transformer which
transforms up to 1,000 or more volts accord-
ing to load. There is a U.30 rectifier valve,
and smoothing condensers for use when
required for telephony. The generator is
suspended from the ceiling just to the left
of the transmitter, with the rectifier under-
neath it on a small table. Modulation is
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either by means of a transformer in the grid
circuit or by choke control, but no trouble
has been expended on getting speech as
this is only used for local conversations, etc.
Various types of 30 and 40 watt valves are
used, with the same results.

The transmitter has been heard all over
England, in France, Spain, Holland and
Belgium, and I am always pleased to receive
reports from anyone hearing my trans-
Missions.

The circuit of the transmitter i1s shown
below. It will be noticed that no direct
earth is used except through chokes.

The receiver uses two valves, one high
frequency and one detector, using the tuned
anode circuit. With it eight American
broadcasting stations have been definitely
logged, including WDAF of Kansas City
(5,000 miles). WJZ and WGY have been
heard more than fifty times. American

AvcusT 22, 1928

broadcasting was first received in Octob
1922. During the Transatlantic Tests, wat
was kept only till 0230 each morni
except one day, during which time Northo
8 miles away, is working, and so only abo
sixty U.S. amateurs have been heard. The
include 5ZA in New Mexico, 500 miles fro
the Pacific Coast and 2 CXL New Jerse
heard on spark.

Any of the British broadcasting statio
can be selected under good condition
through 2 LO, four miles away, but to ma
certain, an acceptor circuit is kept hand
which cuts him out entirely. The car
seen adorning the wall are from variou
Americans whose signals have bee
heard.

I hope these particulars will be of interes
to other experimenters, and I am alway
pleased to fix up long distance tests wit
anyone.

! .-—-"m- x

- =]

The experimental transmitting and receiving equipment at 2 WK, the station of
Mr. G. R. Leuss.
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HE following idea for the elimina-
tion of jamming will probably
be of interest to experimenters.
It 15 extremely simple, but the
iter and several friends have found it
v effective

In the centre of the ordinary twin wire
1al (whose spreaders should be at least
.) run another wire parallel to the main
res. Bring this down and pass it through
scparate tuned circuit direct to earth.
should be kept well away from the main
lead in,” and suitably fixed so that it
nnot sway towards and away from the
ain aerial.

The method of operation is to tune this
rcuit to the wavelength of the undesired
nal. If now this signal is tuned in
1 the main set, the condenser (or in-
ictance) value for this particular wave-
ngth ~will be found to have altered
nsiderably from thenormal. Hence if “A”
b the undesired signal, and ““ B 7’ the desired
ignal, 5 metres higher in wavelength,
rdinarily the condenser value to tune in
A7 would be, say, 35 degrees, and to tune
1 “ B 7 would be, say, 38 degrees. With
he “ third wire aerial”’ circuit tuned to
*A,” the candenser value for ‘“A” on
he main set will now be found to be, say,
5 degrees, and for ““ B,” to be still 38 degrees,
or somewhere very near it. In effect the two
gnals ordinarily very close together, are,
7ith the “ third wire aerial ”’ in operation,
verv much further apart.

Giiven a reasonably selective set to start
with, serious jamming may be entirely
eliminated, or at least reduced. In the
writer’s case, using one tuned anode H.F.
valve, rectifier and one L.F. valve at a dis-
tance of 10 miles from 2 LO, all the other
broadcasting stations can be received without
the faintest trace of 2 LO, whereas without
the “ third wire aerial ” it is difficult to
separate 2 LO from Manchester.

The tuning is very critical both on the
tuned anode and aerial circuits of the
main set, and reaction (to the tuned
anode) plavs an important part in the
elimination of the jamming signal. The
“third wire aerial ” is apt to make the set
rather unstable, but a correct adjustment

—+
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ELIMINATION OF INTERFERENCE.

of the filaments and of the grid potential
of the first valve overcomes this with a
little care.

The coil used in the ** third wire ™ circuit
should be of the plug-in type or some form
of untapped coil free from dead end effect,
and preferably may be a plain solenoid.
The condenser value of the circuit should
be kept as low as possible by the choice of
a suitable coil.

Arrangement of the third wire.

Although the difficulty of tuning is con-
siderably increased by the use of this ** third
wire aerial ”’ it is well worth the trouble
and there appears to be no loss of efficiency.

The idea was the outcome of a series of
experiments carried out by the writer and
his next door neighbour, the purpose of
which was to discover the eftects on the
two aerials situated only 2o ft. apart and
running exactly parallel.

Briefly these may be summarised as
follows :-

For the sake of illustration, suppose
“Set A’ to be tuned to 2LO, 10 miles
away.

“SET A.”
1. No HF. or set
switched oft but
left tuned.

“Ser B.”
Considerable reduction
in signal strength on
2 LO, but 2 LO much
easier to tune out.

2. One H.F. valve Increase above normal
with set switched of signal strength on
on. 2 LO, but 2LO almost

impossible to tune out.

The explanation of No. 2 result is obviously
slight re-radiation. No. I result leads to
the ** third wire aerial.”

The circuit is effective on any interfering
signal which is not a highly damped spark
signal, the broadcasting statjons being taken
merely as an example. M. J. G.
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN

WIRELESS THEORY—XXL

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.

Recent sections deal with series and parallel circuits, damping, choke

coils, and transformers.

By W. JawMEs.

42.—Mutual Inductance.
IF two coils, A and B, Fig. 105, are placed
together and an alternating current
flows through coil A, the magnetic
field generated will link with coil B,
producing an E.M.F. in that coil. The E.M.F.
induced in coil B may be varied by changing
the position of the coil relative to coil A,
or altering the number of turns so that
the number of lines of force which link with
coil B 1s varied.

If the current in circuit A is changing
at the rate of one ampere per second, and
the pressure induced in coil B is one volt,
the circuits are said to possess a mutual
inductance of one henry.

M
r— ———— ST
A 3% B
| g5
[ = )
Fig. 105. Two cireuits maynelically coupled.

The coils of an iron-cored transformer
are very tightly coupled, and their mutual
inductance is therefore high. In the case of
wireless circuits, the mutual inductance
between coils is generally made variable
by the use of coils, the position of one of
them being variable with respect to the
other.

In the case of low frequency transformers
the inductance of either coil by itself is
very high, but when the transformer is
on load, the apparent inductance of either
winding is much less. If the inductance
of coils A and B measured separately is
L, and L, henries, and they are then placed

as in Fig. 105, so that their mutual
inductance is M henries, the effective
inductance of coils A and B will be

WIRELESS WORLD AND RADIO
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changed. If the magnetic field set up
coil BB through the induced current is suc
that it directly opposes the flux generated
A, the effective inductance of each coil
reduced by the amount M, i.e., the etfectiv
inductance of coil A i1s now L ,—A[, an
that of coil B, L, — M henries. If the magnet
field set up by both the coils A and B as
in phase and assist each other, the effectiv
inductances are L )M and L,+M. T
relationship between the fluxes is determine
by the nature of the circuits, of which th
coils A and B form parts.

43,—Coupling.
When two or more circuits are related
so that one is able to affect the other
they are said to be coupled. There are
three general methods of coupling—direct
= L

TGV ——ep——— IO Yy
} 1

M =

z 11

i

C;

iy M 5 1
o TIOTTT—= —— VWOV ——

o {
. 5 g‘_ ""_(‘
A -
<
B L L

= 0000 ‘——ﬁ\
~ écm TC
== A

(o]

Fiy. 106. The upper diagram (A) shows direct

coupling ; the centre diagram (B) shows maynetic

coupling ; and the lower diagram (C) capocitive
coupling.
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gnetic and electrostatic, shown respec-
—le at A, Band C, Fig. 106. In place of
M, TFig. 106 A, a resistance could, of
irse, be used, but 1s not greatly used
practice.
d—ejﬁciemf of Coupling.
The extent to which circuits are coupled
< denoted quantitatively by the co-efficient
coupling (k). If X, is the total inductance
one circuit, and X, that of the other,
1d X, the mutual reactance or reactance
qmmon to both circuits
! R
v XA,
It should be noticed that the reactances
1ay be inductive or capacitive, and that
s'l and X, are the fofal reactances of the
ircuits.
In Fig. 106 A, the total inductance of circuit
" is w (L;+M), and that of circuit 2 is
O(L,+M). X, the mutual reactance is
>0 Therefore for the case of direct coupling

_:‘ig. 106 A,

B wM
Vwll, + Mw(l, + M)
_ . y
or k

V(L + M)(L, + M)
-4 In the case of Fig. 106 B, in which the
circuits are magnetically coupled,

l 3 M
VL T+ LY + L)

If we let (Li+Ly) = L, and (1,
WE Rl G
VI, X L

Ly =L,
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This relationship is the same as in the
direct coupled case, and inductively coupled
circuits may be considered as equivalent
to direct-coupled circuits, having the same
values of capacity and mutual inductance
if we make L; Fig. 106 A equal to (L,—A)
and L, Fig. 106 A equal to (L,—AM).

For the case of capacitive coupling

I
A . an/
1 1 T 1
\'<wc]_ wc_“,> <wT JF)
where (:)I— mutual capacity reactance.
M

capacity reactance of
circuit 1,

5.4 .
(,uC1 " wCy,

1 e
and <£€z wCJ,>

It C,—total capacity of circuit 1 (=C,;+C,)

C,—total capacity of circuit 2 (=C,+C,)

b ‘_/_C:@_C_b
M

The coupling of circuitssimilarto Fig. 106 A
is varied by changing the inductance of
coil M. If the inductance of M is increased,
and the total inductance of the circuits
1 and 2 held constant, the coupling is in-
creased or tightened. In the case of capaci-
tive coupling Fig. 106 C, to increase the
coupling the value of C,, should be reduced.

When the coupling is very close, % is
almost unity. If the coupling is negligible
k is, of course, zero.

- capactity reactance of
circuit 2.

INDUCTANCE OF SINGLE LAYER COILS.

HE inductance of a single layer
coif may be calculated with the
following formula.
Lems =m0 D¥k where
7:‘ =3'1416
n = the number of turns of
wire wound per cm.
length of coil.
D = the mean diameter of
the coil in cms.

l the total length of the
winding in cms.
k - a factor which depends

upon the ratio of the
diameter to the length
ol the coil.

D . oy
If the ratio 7 1s zero, the value of % is unity ;

D . . .
if T 1s unity, the value of % is 0-6884. Other
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INDUCTANCE CURVE, SHEET 1.
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INDUCTANCE CURVE, SHEET 2.
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values are obtainable from specially pre-
pared tables. To bring the inductance
(which in the above formula is given in cius.)
to microhenries, uf, it is necessary to divide
by 1,000.

To design an inductance coil with the
aid of the above formula is a bit of a problem,
on account of the number of variables, and
it is the object of the two sets of curves to
enable anyone to design a coil, or to tind the
inductance of a given coil with ease.

Upon referring to the curves it will be
seen the horizontal line 1s divided to represent
the length of the coil in cins. {/ cms.). LEach
curve has marked against it the diameter
(D cms.) of the coil to which 1t refers. Ths

- L .
vertical lineis marked — 5 - The quantity L

represents the inductance of the coil in
microhenries ; the quantity »* represents
the number of turns of wire per cm., squared.

Curve sheet 1 should be used for coils of
small diameter, and curve sheet 2 for coils
of larger diameter. The longest coil which
may be dealt with is 21 cms., and the largest
diameter 20 cms.

Examples will show the use of the curves
quite clearly.

(1) Suppose we have a coil 5 cms. in
diameter and 7 cms. long, and it is wound
with wire 30 turns per cm.

I =7, D=5 n=1I0, n*

Refer to the curve marked 5 (D cms.) and
notice the point where the vertical line
marked 7 (/ cms.) cuts it. Look along this

I00.

point and read off the value of e in this

case 1-3I. Then the inductance is given by
this quantity times #® or 1°31 X 100
- 1310 H.

(2} Suppose the coil has the following
dimensions [ = 16 cms., D = 12 cms,
n = 10 per cm. Referring to curve sheet

2, we find the value of T — I'70, then L

— 170 X I00 = I700 uH.

(3) We require a coil with an inductance
of 1,000 pH, and it is decided to use wire
which will wind 10 turns per cm. What
would be suitable sizes for the coil ?

L = 1,000 and 7% = 100.
L 1,000
71° 100

= I0.
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Referring to curve sheet 2, the horizon

L L
line joining the value of —F =TIocuts throu

the diameters 20, 19, 18, 17, etc., down
7-5 cms., and we may therefore choose a
of these diameters. Suppose we decide
diameter of 12 cnis. is suitable, then t

. L .
point where = cuts the 1z cms. line, c

responds with a length (/ cms.) of 106 cm
1f we prefer a diameter of 8 cms., the leng
required is 188 cms.

We now know that a coil with a me
diameter of 8 cms. and a winding length
18-8 cms., wound with wire 10 turns per cm
will have an inductance of 1,000 uH, or

Photo : Vandyke.
The compact wireless receiving sel owned by H.R H.
The Dule of Yori:. It is anstalled at White
Lodge, Richmond Park.
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BIRMINGHAM’S NEW BROADCASTING STATION.
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Photo : Geo. Dawson.

The new studio and transmitting station”of 5 IT were formally opened on Saturday, August 11th,

by Sir Herbert Austin, M.P. Our illustration depicts the control panels at Summer Lane Power

[ Station, where the transmitter i3 installed. Otha photographs, showing the interior of the studio
and the aerial, appear_on pages 709 and 710.

Photo : Geo. Dawson.

The duglicate generator set at the new 5 IT. The transmitlter is situated a mile away from the studio.
) c
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Some Experiments Illustrating the Electrical
Properties of Neon Lamps.”

By PuarLie R. CoURsey.

EONX lamps are, of course, well known
for many commercial purposes, such as
lighting and for advertising purposes,

both in small sizes — as in the case
of the well-known Osramm “ Osglim ”
lamps — and in larger sizes, which are mnow

coming in for big street display advertisements
(Fig. 1). Probably many present are aware
of some of the properties of these neon lamps, but,
as far as I am aware, nothing about thern has been
brought to the notice of the members of this Society
at one of our meetings. Therefore, it may be of
interest to try to demonstrate some of their proper-
ties, and to point out what an interesting field one
has in connection with them for experimental work.
I am afraid it will not be possible this evening to
show many of their properties, as such an attempt
would take far too long, and would involve the
use of rather more apparatus than is easy to fit
up for a short lecture.

The wuse of neon lamps as indicators of
fairly small voltages, of high or low fre-
quency, is, of course, not new. Professor
J. A. Fleming long ago—i.e., long ago as we count
time in radio matters—used long tubes containing

Fug. 1.

neon gas as detectors for his eymometer, or early
pattern of wavemeter. The ordinary forms of
& Sy 3

Osglim 7 lamps—the neon gas-filled lamps, such
as are used for advertising purposes, and for some

* The account of an ;cparimental demonstration
before the Radio Society of Great Britain on
Wednesday, July 25th, 1923.

THE WIRELESS WORLD
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illuminating purposes, and can be obtained witl
various designs inside them—can also be used a
simple indicators of high frequency voltages. Th
neon-filled lamps have the advantage over som
simple indicators that they do not require very
much voltage to make them function. About
140 volts across their terminals is suflicient to)
start a glow in the gas, and they can be used as
resonance indicators for simple forms of wave-
meters.

|cg|(7I|°N
e o
g
£ R o ol Q1% ~—o—+
i i ( Tuse
- | S& OS‘ o — }
=g L1<x‘ &.L, 8] I
cJd L { se . [”]
Fig. 2.

I have fitted up here a simple spark trans-
mitter, with which 1 will try to show that ettect.
It consists simply of an ignition coil, a spark
gap, a condenser and an inductance as in Fig. 2.
The wavemoter circuit consists simply of a coil
of a standard plug-in type, connected in parallel
with a variable air condenser, across the terminals
of which the neon lamp is connected. In Fig. 2, L,
1s the plug-in eoil, and C, the variable condenser.
For wavemeter purposes the condenser C, should
of course be calibrated, so that when used in
conjunction with the calibration of the inductance,
the wavelength can be found. By changing the
plug-in coil, the wavelength tuning range can be
altered at will.

For the purposes of the demonstration damped
waves f[rom the spark gap S, and the oscillation
circuit LC were used, but the method is even more
readily applicable to C.\W. transmissions, as in
such cases the tuning becomes so much sharper.

The neon lamp is connected across the terminals ¥
of the tuning condenser, so that it indicates reson-
ance by glowing with the voltage induced in the
wavemeter circuit, which voltage is of course
greatest when the wavemeter circuit is in tune
with the transmutter.

In this way a very simple form of wavemeter or
wave tester for transmitters can be made, and
this is possibly the simplest way of using these
lamps.

In order to show, if possible, some of ther
physical properties, or rather their electrical
properties, I will connect a lamp up with a milliam-
meter to show the current which passes through
it under different conditions.

A 220-volt D.C. supply circuis was used for this
purpose, and was connected up with a lampholder,
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o which the neon lamp could be inserted, and
moving-coil indicating istrument which was
nted so as to indicate on an appropriate scale
o milliamperes flowing in the circuit, as sketched
M Fig. 3.

The neon lamp was inserted into the lampholder
st in one direction and then reversed, and it

—s shown that in one case the current was much

rger than the other. The ratio of the two currents
v the particular lamp that was used was prae-
cally 1 to 4.

LavpHoLOER ﬁ
e

E] y Sl

— !
- 220V. D.C.
Y 0 -

Fig. 3.

L The difference is due to the difference in the

reas of the two electrodes, since in one case the
zlow is spread over a much larger electrode area
han it is in the other. From that one would
sxpect that if the lamp is put on to an A.C. circuit,
t would act as a rectifier. It will, in fact, do so.

This was shown by connecting the previously
1sed circuit arrangement on to a 220 volt, 50 cycle
4.C.circuit instead of on to D.C., with the result that
the milliammeter indicated a direct current of
bbout 6 milliamperes. This direct current is
really of course a pulsating one or rather an
alternating one having a larger wave in one direction
than in the other.

Hence the lamp can be used as a rectifier.

1t would be possible to charge small aceumulator

«hatteries through these lainps off A.C. mains. The
method might be useful for experimenigl purposes,
or for charging small cells for a high tension battery,
for instance. That is simply a possible use rather
than a necessarily very practical use for the lamps,
but it serves to show their property of passing more
current in one direction than in the other.

The lainps also have another interesting property,
which is that the voltage at which the glow com-
mences in the gas is different from that at which
it goes out. In other words, once you have started
the glow, you can reduce the voltage on the lamp,
and it will continue to glow. The luminosity in
the lamp is due to the ionisation of the gas by the
discharge passing through it, and it is a simple
glow discharge.

This effect was shown by arranging a circuit in
the manner sketched in Fig. 4., A resistance R

=N
7~
.LH

./

NEON TUBE

~@—

"\N\w——————fvv\x/vw—

220V.08 r P
.

Fig. 4.
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and a potentiometer P were joined in series across
a 220-volt D.C. circuit, the resistance R being
adjusted so that about one half of the supply
voltage was dropped across R and about half
across P. Hence by moving the slider of P along,
the voltage in the lamp eircuit, as read by the
voltmeter V. can be varied between about 110
and 220 volts. With the slider over to the left
and only 110 volts on the lamp no glow was visible
in the lamp. On moving the slider to the right the
glow suddenly commenced when a voltage of
about 140 was reached.

On reducing the voltage again by moving the
slider of P back towards the left, the glow in the
lamp persisted until the voltage had been reduced
to about 12¢ volts, when 1t went out.

The exact values of the striking and extinguishing
voltages differ slightly in different laimnps—depending
probably upen the gas pressure in the bulb-—but
they are usually of about the values given above.

There is therefore a pronounced difference
between the voltage at which the lamp commences
to glow, and that at which it goes out. That
difterence can be turned to some useful account, and
one way in which it can be used is to make these
famps produce intetrupted currents. 1f we make
up a cireuit consisting of one of these lamps con-
neeted through a resistance on to D.C. supply
mains, and connect a condenser across the lamp,
we can see in the lamp the phenomena of the
condenser actually taking an appreciable time to
charge up and an appreciable time to discharge.

—

R

AAAAN - l

R
) e
220V.0.C ) NEON TUBE !
| [
4

8

Fig. 5.

If we make the resistance and condenser values
suitable, that etfect can easily be seen. In the
instrument shown, I have in the box an ordinary
variable condenser, having a maximum value of
about 0-001uk, and a resistance in the supply
circuit of about half a megohm.. It is connected
to a 220-volt D.C. circuit. The arrangement is
sketched diagrammatically in Fig. 5, in which R is
the large sories resistance in the supply circuit,
and C is the variable condenser connected in
series with R. The fundamental eircuit is obviously
R and C in series across the supply voltage, the
effect of R being to cause the condenser C to charge
up much more slowly than it otherwise would.
The time taken for the condenser to charge up is
determined by the product of C and R, this
produet determining the * time-constant > of the
circuit.

In series with the condenser C, was connected
a telephone jack J, into which telephones could
be plugged, or alternatively if desired, a coil or
other apparatus could be similarly connected into
circuit by the same means.

When the circuit was switched on, a steady note
was heard from the loud speaking telephone which
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was plugged into J, the pitch of the note varying
with the position of the condenser adjustment C.

These changes of pitch are not a tuning
phenomenon of the ordinary kind, in which one It}
altering the capacity in an oscillation circuit,
as the alteration in this case is an alteration of
the time-constant of the circuit. With the arrange-
ment shown, a 120-ohm loud speaker was used
without telephone transformer.

The production of an interrupted current by
the neon lamp is due to the fact that, when the
supply voltage is first switched on, the condenser,
although only a small one, takes an appreciable
time to charge up through the large resistance R,
and nothing happens in the lamp until the condenser
is charged up to a voltage across its terminals of

about 140. At that stage the glow starts in the
lamp. The lamp then glows, and the dis-
charge through the gas draws the charge

out of the condenser, and discharges it until the
voltage drops to about 120, when the glow stops.
The condenser is now free to charge up again until
its voltage rises to about 140, and then the discharge
starts again. This process goes on a number of
times per second, which number is determined
by the product of the capacity C and the resist-
ance R.

Actually, you see in the lamp what is apparently
a steady glow, but the glow is really an intermittent
one as may be seen by increasing the value of the
condenser C. The bigger tho capacity, the longer
it takes to charge up, and the smaller the capacity,
the less time it takes to charge up. By making C
small extremely high frequencies can be produced,
and, in fact, values right up into the radio {requency
regions can be reached even with such a simple
arrangement as that shown. 1t has heen
stated that these lamps have been used to produce
several watts of C.W. energy for a 10-watt trans-
mitter by using them in some such way as this.

This arrangement of apparatus for generating
intermittent currents has also another property
which is quite useful at times, and that is that
the current pulse thai passes through the circuit
is not a sine wave one; it has more of a square-
shaped wave form—it starts suddenly, dies, down
somewhat, and then suddenly stops—and, owing
to this fact, it has a lot of harmonics. Although
we are apt to dislike harmonics sometimes when they
occur in transmitting stations, they are often
useful in laboratory experiments, and by making
use of such a ecircuit arrangement, which is pro-
ducing many harmonics, one can carry out some
quite interesting experiments. Beats can be set up
between the oscillations in eircuits carrying currents
produced by these lamps; and beats can be
produced between these neon-lamp maintained
currents and three-electrode valve circuits. All
the phenomena associated with such effects can
thus be reproduced in this way ; while as a result
the lamps can be employed in conjunction with
many receiving and similar circuits which depend
upon the use of such phenomena. Super-regenera-
tive and other circuits depending upon the modu-
lation of the incoming wave oscillations at sowme
frequency other than their own are included in
this category.

The eoffect of the capacity across the lamp,
and the fact that the discharge is intermittent can
be seen by connecting a larger condenser across the
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variable condenser C in Kig. 5. By increasing ti
capacity from 0-001 to 0-1 uF, the frequency
interruption becomes very much lower and e
be seen by the eye. The pitch of the interruptior|
has now been reduced fromn an acoustic note to
very low frequency buzz.
condenser, a considerable time elapses
anything happens—the time taken for the co
denser to charge up now being several second
By increasing the capacity to about 3 microfarads
and the resistance R to several megohms, th
charging time can be made very long, and th
lamp merely flickers once every few seconds.

In this way, one gets a very simple visu
appreciation of the time constant of a cireuit, i.e.
the time the current takes to rise up and to i
down again.

Klectrical circuits of long time constants hav
been used in connection with relays and valves
and these lamps could possibly be used for makin;
selective arrangements for relays at a receivin
station, so that they will respond only to signal
of a pre-determined number of seconds in length,
and not to shorter or longer ones. That is merel
one suggestion for the possible application of that
effect In some practical way.

Another way in which these lamps can be
employed is to make use of their falling or negative
characteristic. If the cwrent passing through
the lamp is measured for different voltages across
the terminals, one can plot out the characteristic
of the lamp. Unlike the characteristic of an
ordinary resistance, these lamps have a slightly
negative characteristic ; in other words, increase
of current means, not an increase of voltage, but a
slight decrease. The smaller the current through
the lamp, the higher the voltage across it. This
effect can be used by connecting one of these
lamps in series with the plate circuit of a valve;
while it cag also be used directly to produce
oscillations 1f a sufticiently high D.C. voltage is
applied to the circut.

We can, however, with a D.C. voltage of about
200, connect one of the lamps into the plate circuit
of a three-electrode valve and make use of this
offect to amplify the current changes which take
place in the plate circuit of the valve. The fact
that the lamp has a slightly negative characteristic
makes it act as an amplifier when employed in
this way, because if the plate current of the valve
tends to decrease, that automatically makes the
lamp take more than its previous share of the
available H.T. voltage, and this tends to further
reduce the current passing through the three-
electrode valve.

This effect is made use of in the Anson relay,
some details with regard to which have been
published recently *

The neon lamp may, however, be used in con-
junction with a three-electrode valve to produce
a somewhat different effect. It is well-known that
when a potentiometer is included in the grid
circuit of a three-electrode valve, so as to render
the grid more negative with respect to the filament,
the normal plate current can be reduced either
near to or actually to zero.  Under these conditions
the valve can be used to operate a relay, since the

* Wireless World, 12, pp. 35-37, April 14th, 1923.
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%idence of a signal impulse will cause an increase
the anode current which may be suflicient to
5nara‘oe a relay or some similar form of recorder.
"When specicl valves are used for this “ relay
alve,” having the shape, size and disposition of
aleir electrodes properly proportioned (such as
p the case witl. the “ QX and similar valves) it is
bssible to bring the anode current down very
early to zero by the application of a few volts
1ly to the grid cireuit ; but with most ordinary
orms of receiving valve the negative voltage that
qust be applied to effect this result amounts
sually to a considerable number of volts—15 volts
‘r more. Ths valve is then rendered rather
nsensitive to signal impulses, since these must be
—f very consilerable intensity before they will
roduce on the grid sufiicient voltage to bring the
rid potential anywhere near zero-—which con-
Jition is necessary if the signal impulse is to give
Yise to an increase of anode current which will be
sufficient to operate any relay in a reliable mauner.
Expressed in other words, this means that if the
negative grid soltage is retained within reasonable
limits so as to retain a moderate degree of sensitivity
for the valve, there will still ke a by no means
inconsiderable flow of anode ecurrent. This will
render difficult the operation of a relay.

By connect ng a neon lamp in series with the
anode ecircuit of the valve, it is easily possible to
suppress most if not all of this anode current
which flows when no signal is received. This
can be done without sacrificing sensitivity to the
signal impulses, and while retaining a sulticiently
large signal current to operate a relay easily.

This effect was demonstrated by arranging a
two-valve recaiver cousisting of a detector and a
note-magnifying valve to supply signal impulses
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anode circuit. The arrangement of this apparatus
is sketched diagrammatically in Fig. 6. It consists
essentially of two parts—the receiver proper which
is drawn in above the dotted line running across the
diagram : and the relay valve and auxiliary
apparatus which is represented in the lower part
of the diagram below the dotted line. 'The source
of signals is represented diagrammatically only in
the upper left-hand part of the diagram. For the
purposes of the demonstration a Townsend wave-
meter was used for this source. The receiver
cousisted of the detector valve V, provided with
tuning eirevit Ly C,, and the usual grid condenser
and leak C, R, and reaction coil L, Its anode
cireait includes the primary winding of the inter-
valve transformer T,, the secondary of which is
connected in the grid circuit of the note
magnifying valve V,. Terminals marked XX are
the output terminals of this second valve. The
anode circuit H.T battery B, was 60 volts, and By,
6 volts. Ediswan type ‘AR’ valves were used
for V, and V..

The intervalve transformer T,, coupled the output
circuit of the receiver to the grid circuit of the
“relay valve ~’ V, which grid circuit also included
the potentiometer 1°, fed from the I5-volt battery
B, In the anode circuit of this valve V,, was the
milliammeter mA, the neon lamp, and the winding
of the Weston relay R,. This circuit was fed from
the 220-volt D.C. supply mains.

The contacts of the Weston relay R, were in-
cluded in a local circuit consisting of the 15-volt
battery B, and the windings of a second, and nmiore
robust relay R,. Merely for convenience, in order
to provide a simple indicator, the local contacts
of the second relay R, included a 40-watt, 220-volt
lamp fed from the 220-volt 50-cycle A.C. supply

to a *“relay valve” having a neon lamp in its drawn from a motor generator. This particular
Y
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arrangement was used for convenience only, since
providing the insulation of the relays is good, the
same 220-volt D.C. supply could be used for both
the neon lamp ecircuit and the indicator lamp of
the second relay.

The indicator lamp was employed as being
symbolical of any apparatus that it might be
desired to operate from the relays.

When the buzzer of the Townsend wavemeter
was started up, and the receiving circuit L, C,
brought into tune, the milliammeter mA indicated a
signal of 2 milliamperes, whereas prior to the signal
the steady current flowing through the relay R, was
much less than 0'1 milliamp. This large change
in anode current due to the signal easily operated
the relays R, and R,, and caused the indicator
lamp to hght up.

A further visual indication is also provided by
the neon lamp, which lights up brightly on the
passage of current through it when a signal arrives.

In setting up this apparatus, the potentiometer
P is first adjusted when no signals are being
received, until the plate current of V, as read on
the milliammeter i1s reduced almost to zero. The
receipt of a signal of quite moderate strength then
suffices to set up a considerable current flow through
the relay valve V; and the relay windings.

In the demonstration, a Mullard * Ora” valve
was used for V,, although other valves can, of
course, also be employed for this purpose.

With this apparatus the neon lamp serves. not
only as a species of amplifier in eonjunction with
the valve, but also as a suppressor of the ‘‘ zero ”’
or “spacing " current through the relay when no
signal is being received. A more effective change
of current through the relay due to the signal is
obtained in this way.

WIRELESS WORLD AND RADIO REVIEW
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These lamps can be used as oscilloscopes tc
limited extent. For. instance, if one puts j
enough voltage on to the lamp through a hi
resistance just to start the glow (so as to get
of the ““ zero” of 140 volts), and speech current
applied in addition, the amount of glow can
made to rise and fall with the intensity of t
speech and with the wave form of the spee
The other evening I had it working on 2 LO, t
speech currents being provided by a 3.val
receiver, and the neon glow light was flickering 1
and down in the lamp from a mere spot of liglh
at the bottom to lighting up the whole electrode
Some idea of the wave form of the speech curren
can he obtained in this manner by viewing tl
glow through a rotating mirror. The scheme
indicated in Iig. 7.

Jpp— NEON TUSE

g WA —

220v DC 1, F ——
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Fag. 1.

1 do not claim any particular novelty for thes
experiments which [ have shown this evening
but I merely put themn forward as a means of
drawing them to the notice of the members of this
Society, and, I hope also, as a means of inducing
them and others to follow up what is an extremely
interesting line of experiment and research.

Wireless Club Reports.

Contributions to this section are welcomed.
Reports should be as concise as possihle 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 witbh a
view to publication.

An Asterisk denotes affiliation with the
Society of Great Britain.

Radio

Tottenham Wireless Society.*

The Society’s third demonstration evening was
held on Wednesday. August 8th, when interesting
and instructive experiments were conducted to
determine the characteristic curves of members’
valves. Various voltages were applied, readings
taken, and the resultant curves drawn. Thanks
are due to Messrs. Copsey and 1illis for the loan
of various measuring instruments, panel and
batteries.

Hon. Sec., S. J. Glvde, 137, Winchelsea Road,
Bruce Grove, Tottenham, N.17

Edinburgh and District Radio Society.*

Thanks to the kindness of the Director of the
Glasgow station of the B.B.Co., members of the
Society had an opportunity ot visiting 5 SC on
Saturday, July 28th.

First the studio was invaded by the 48 visitors,
and the microphone and amplifier examined.

The party then passed on to Port Dundas,
where the transmitter is housed, and were shown
the systern emploved in the production and modula-
tion of 13 amps. of aerial current.

The Society takes this opportunity of expressing
its gratitude to the B.B.Co. and to the members
of their staff at Glasgow who took so much trouble
to make the visit the entire success which it un-
doubhtedly was.

Hon. Sec., W.
Edinburgh.

Winkler, 9, Ettrick Road,

The Southampton and District Radio Society.*

On Thursday, August 9th, the lecturer was
Mr. Geo. Sutton, ADM.I.E.E., Secretary of the
Experimental Wireless Association, Dulwich, whose
subject was “ Wireless Gadgets.”” This proved
a very interesting and instructive topic, as was
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glnpareut by the variety and number of questions
sked relative to the ingenious contrivances
gxhibited.
¢ Mr Sutton showed how such common objects
s empty criam cartons, ordinary rubber balls,
neat skewers, etc., could be utilised for wireless
Jurposes, with results equal to those obtained by
*nore orthodox and expensive articles.
¢ Two new nembers were elected.
¢ Hon. Sec.. P. Sawyer, 33, Waterloo Road,

Southampton.
q
ﬁBrockley and District Radio Association.
. A most intoresting lecture was delivered before
the Society or. July 27th, when Mr. G. A. Saunders
lectured on ‘A Few Considerations of Aether.
(Electrics and Material Phenomena.” The lecture
was highly instructive and greatly appreciated
by all present.
Hon. Sec., R. 0. Watters,
t Brockley Grove. S.E.4.

“ Grove House,”
(Letters only.)

The Q.5.T. Radio Research Society.
This Society has just been formed for the benefit
of bona fide experimenters, and the membership is
to consist of twelve. The organisation is under the
management of three officers, viz., the Hon.

Secretary, Technical Secretary, and Technical
Adviser.

Experimensers wishing to become members
should write to the Hon. Sec., 68, Llshain Road,
Kensington.

AND RADIO REVIEW

The German Radio Club.

That experimental wireless has caught the
German imagination was well demonstrated at a
meeting of the above club on June 27th, when
550 members and friends assembled at the Technical
High School, Berlin, to hear a lecture by Mr. Schade
on “The Theoretical Elements of Radiotechnics.”

The lecturer dealt experimentally with the
elementary principles of the subject, demonstrating
the influence of magnetic lines of force on coils and
the induction of a current in a coil by means of a
bar magnet.

A demonstration was given by Mr. Riepka of the
construction of a simple receiver.

Hon. See., Dr. Albert Neuberger, Neue Winter-
feldstr 24, Berlin, W.30.
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Ipswich and District Radio Society.

On Monday, July 3lst, a number of members
enjoyed the first demonstration at headquarters
of receiving without an acrial.

The lecturer for the evening was Mr. F. J. Dyer,
who devoted his remarks to wonderful accounts
of the super-regenerative circuit devised by Major
5. H. Armstrong. The results obtained from this
circuit might well induce the experimenter to scrap
his existing set and construct an Armstrong
Super. Using no aerial or earth, but simply the set
as it stood on the table in the club-room, the
audience clearly heard the London Broadcasting

Gorton and District Wireless Society.
MONDAY, AU
Ipswich and District Radio Society. At 55,

Wireless Society of Hull and District. At 7
Jarrat; Street. Lecture: ° Ebonite,”” by Mr.
Brockley and District Radio Association. At
S.E. lecture by Mr. J. F. Stanley, B.Sc., A.
Ipswich and District Radio Society. Visit t
Wireless Station.

FORTHCOMING - EVENTS.

FRIDAY, AUGUST 24th.

Ordinary meeting.

FRIDAY, AUGUST 31st.
.30 p.m.

SATURDAY, SEPTEMBER 1st.

GUST 27th.
Fonnereau Road. Ordinary Meeting.

At the Co-operative Social Institute,
C. B. Snowden (President).

8 p.m. At “ Gladstone Hall,” New Cross Road,
C.G.I

Boats

o Parkeston Land Station and Oversea

The Orange Free State Radio Society.

Readers will be interested to know that a radio
society has keen formed at Bloemfontein under the
above title. Although the merbership is still
small, it is hoped that a wide circle of radio
enthusiasts will soon be included.

There are many diiticulties in connection with
experimenta’ wireless in South Africa, but it is
hoped that “he majority will be overcome ere long.

At present the Society possesses no apparatus of
its own, but is using a set lent by the Hon. Secretary,
Mr. Percy I*. Symons. The set in question is quite
efficient, an:l works exceptionally well on wave-
lengths over 3,000 metres. The stations most
frequently heard are PKX (Bandoeng), WSO,
POZ, UFT and NPL.

The officers of the Society are as follows:
President, Mr. Schwartz, ¢c/o D.P.S., Bloemfontein ;
Secretary, Mr. Symons, c¢/o Railway Telegraphs,
Bloemfontein ; Treasurer, Mr. Shaw, ¢/o D.P.S,,
Bloemtontei 1.

station. The lecturer employed the blackboard
frequently, much to the satisfaction of the members,
and at the conclusion, questions were asked and
answered.

Hon. Sec., H. E. Barbrook, 16, Foundation Street,
Ipswich.

Barnet and District Radio Society.

The Society was fortunate in having Mr. W. A.
Saville, of New Barnet, as lecturer, on Wednesday,
August 8th. Mr. Saville, who has been an ardent
experimenter for several years, is now engaged in
the manufacture of wireless components, and his
lecture on ‘“ The Making of Coils”’ proved both
entertaining and instructive. With the help of
the necessary apparatus he demonstrated the
methods of preparing basket, slab and honeycomb
coils, at the same time speaking of the merits, or
otherwise, of each type of coil.

Mr. Saville brought with him a fine four-valve
set which he had recently made, and during the
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evening several successful demonstrations were
given. He also showed an efficient single-valve set
on which he consistently receives the time signals
from Annapolis, U.S.A., and a neat crystal set,
both of his own design and construction.

The lecture was preceded by the usual Morse
class, which has now bhecome quite a feature of
the Society’s gatherings.

Hon. Sec., J. Nokes, ‘““Sunnyside,” Stapylton
Road, Barnet.

Midhurst and District Radio Society.

On July 17th the Hon. Secretary read a paper
on the essentials of a receiving station, and an
interesting discussion took place in which Mr. 8. F.
Broadway took a leading part.

Hon. Seec., H.
Midhurst.

)

J. Dyer-Cossins, ‘° Hunsdon,’

AND RADIO REVIEW 1923

New Radio Club in Antwerp.
British amateurs will be interested to lea
of the inauguration of a wireless club in Antwer
which took place on July 29th in the Salons de
Croix-Blanche in that city.

At the opening meetmg, M. Robert Van Cast
explained the aims of the Club. It has be
founded by ten youthful enthusiasts with ti
idea of uniting the numerous amateurs in Antwer
and to increase their knowledge of the latest achiev,
ments of the science. Lectures, discussions an
practical working with apparatus will take pla
from week to week, and it is hoped that gratify
ing results will ensue.

At the first meeting those present were abl
to enjoy broadcasting from the Eiffel Towe
Valloy, London and the Hague.

Amateurs in this country will wish the new ven
ture every success.

The .Secretary is M. Maurice Meens, 17, Plaer
de la Comédie, Antwerp,

AveusT 22,

Ediswan Valve Manufacture.

HE valves manufactured at the

works of the L dison-Swan Electric

Co., Ltd., called Ediswan valves,

possess  excellent characteristics
and are well known to those who emplov
valve amplifiers. It will be remembered
that Dr. TFleming, the inventor of the
two-electrode valve, conducted his early
experiments at the works of this Company,
and during the war large numbers of valves
were manufactured.

The accompanying illustrations show por-
tions of the valve assembly room, pumping
plant and valve testing apparatus. The
glass portion of the valve is manufactured
i the Company’s glass works. In the
assembly room the valve elements are
mounted on the stem, which consists of a
glass tube carrying the supporting and
connecting wires. The bulb is sealed at
one end to the stem and at the other to a
small glass tube. The pumping plant opera-
tor deals with a batch of about zo valves at
a time. The tubes are sealed to other tubes
connected with the exhaust plant. During
pumping the bulb is heated, and the filament
and anode are each connected to a power
supply so that the filament is burning
brightly and the anode has a high tempera-
ture. The operator is able to control the
temperature of the elements and is responsible
for obtaining the required degree of vacuum.

Valves are tested for filament current
emission at definite anode voltages. The
grid current is measured and serves to
indicate whether the vacuum is good.

Valve testing.
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One corner of the valve assembly room. Here the filament is connected to its supports, the grid ts wound
and mounted and the anode ts welded to its support.

The valve pumping plasd. Each operator deals with a batch of about 20 valves. The filaments are run al.

a high tempeorature and a high voltage is applied to the anodes. The filament current of each valve

is adjustabls by the operator, and during the pum ing the current is varied according to the degree
of vacuwm. :
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MY EXPERIMENTAL RECEIVING SET.

By G. S. WiLsoNn ENDERBY, AM.I.LE.E.

E all have our own ideas as
to what we think is the best
wdy of laying out our receiving
By describing our
outfits and inviting criticism we obtain an

" stations.

exchange of ideas
which after all is
the root of the
trec of progress.
The ‘“layout ”
of the writer’s set
is made fairly
clear by the
photograph. The
loose coupled
Burndept coil
holder is placed
on the top of the
set. The valves,
two H.F., detec-
tor, and two L.T7,,
at the top
of main panel, are
controlled by a
separate filament
resistance. Be-
neath valves and
resistances are the
switches  which
enable any num-
ber of the valves
to be used.
Below these again
are switches for
controlling  the
H.F. transfor-
mers, and the
secondary tuning
condenser, and
lower still is the
variable H.T. bat-
tery switch,
alongside which
are the aerial and
vernier condensers.

THE WIRELESS WORLD AND RADIO REVIEW
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The upper panel on the left is at pres
a crystal set with two note magnifie
below which is situated the H.T. batte
On the right is the instrument panel whi
provides the filament heating current.

At the bottom of the
Ppanel are potentiometer, reaction condenser

and switch for providing reaction either on  at will.

the aerial or the H.T. transformer.

regularly.

www americanradiohistorv com
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The tab
cabinet has be

nishing = of
roony, and isfitt
with a sm
drawer which
extremely usef

The set 1s wir:
toadiagramgive
in The Wirele:
World and Rady
Review, som
minor alteration
havingbeen mad

When first pu
into commissio
on an aerial only
20 ft. high, an
with one or tw
adjustments n
great  difficulty
was experience
in cutting out
2 ZY Darely one
mile away. This
was very different
when the aerial
was raised an
additional 30 ft.,
when it was found
necessary to em-
ploy a filter and
variable conden-
sers for the H.F.
transformers in
order to cut out
the local station.

The programmes from all the British
Broadcasting Co.’s stations can be heard
Paris and the Hague are received
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Notes and News

Following British practice, the German Govern-

ent is institut ng a service of wireless letters from

ermany to Ne.ww York.
* * * *

Stating that it is “ not a house of mirth,” the
7arden of Sing Sing Prison (New York) has
rohibited the nstallation of a broadcast receiver
1 the condemn~d cell.

* * * *

The Irish Dsil has been approached by several
rms anxious ;0 form a broadcasting company.
'he position is at present indefinite.

* * * *

A Radio Society has been formed by the com-
yined staffs of the T.O.T. group, comprising the
_ondon omnibus, tube and tramway companies.

* * * *
£xperimental Working at Norddeich.

1t will be of interest to experimenters to know
hat Norddeich W.T.

this vear at Liverpool from September 12th to
LYth inclusive. The inaugural General Meeting
will take place on Wednesday evening, September
12th, when the President, Sir Ernest Rutherford,
F.R.S., will deliver the Presidential Address on
“ The Electrical Structure of Matter.” In Section
G (Engineering) there will be a discussion on
 Vocational Tests for Engineering Trades,” while
the address of the President of the Section, Sir H.
Fowler, K.B.E., is to be devoted to ‘‘ Transport
and its Indebtedness to Science.” Among other
lectures or discussions of more topical or local
interest which appear in the provisional prograimnme
issued by the Association, we notice an address
by the President of the newly-formed Section M
(Agriculture) on “ Science and the Agricultural
Crisis.”” Sir W. H. Beveridge, K.C.B., Director
of the London School of Economics, will speak on
¢ Unemployment and Population,” and Dr. W. L.

Balls will add local

station, Germany, is colour to the de-
now available for liberations with a
xperimental  long lecture on ‘* Cotton.”

distance workiog be-
tween the hours of
0230-0430, 0800-
1000, 1600-1800 and
2330-0100, G.M.T.
The station receives
on a wavelength of
2,050 metres, and
transmits on 2,250
metres.
Broadcasting in
Cape Town.

The Cape Times
states that the City
Council is considering
a scheme of muni-
cipal wireless broad
casting, and that in
this connecticn Sir
David Graaff has
offered to erect at
his own expense a
complete six ki owatt
Mareconi broad-
casting station which he is willing to present to the
city on certain conditions.

Another Obstruction Case.

A loud speaker demonstration at a chemist’s
shop in Neath, Glamorgan, brought a large crowd.
and caused obstruction. The proprietor, Melville
Thomas, was summoned on August 7th, but the
charge was dismissed with costs, the prosecution
being the first of its kind in the locality. It will
be remembered that a similar case recently occurred
in London, with the same result.

British Association Meeting, September, 1923.
The Annual Meeting of the British Association
for the Advarcement of Science will take place

The opening ceremony at 5 IT. Sir Herbert Austin, M .P.,
is seen delivering his inaugural speech.
left 15 Mr. Percy Edgar, Director of the Station.
Joseph Lewis, Musical Director, appears onthe exireme right.

As in previous
years, the Meteoro-
logical Department
of the Air Ministry
will give a demon-
stration of the pre-
paration of a synoptic
weather chart. These
charts form the basis
of all modern weather
forecasting (as has
been pointed out in
articles in this maga-
zine), and the data
for the charts will
be received Jocally by
W/T from the routine
weather messages in
code issued from the
Air  Ministry and
other sources.

It is hoped during
the meeting to re-
lease a pilot balloon
carrving  recording
instrurments, such as is used in investigating the
upper air currents of the atmosphere.

Photo : Geo. Dawson.

On the extreme
Mr.

Société Francaise d’Etudes de T.S.F.

A laboratory has been opened for the use of
the members of the Société d’Etudes de Télégraphie
et de Téléphonie sans Fil, the headquarters of
which are situated at 7. Rue Paul-Lous-Courrier,
Paris. A full equipment of experimental apparatus
has been installed, and the members are thus
given an excellent opportunity for rese:rch work.

Experimental Wireless in South Africa.

An extremely interesting account of difficulties
encountered and overcome by wireless experimen-
ters in South Africa has reached us from Major
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S. G. Swart,
Province.

Major Swart arrived in South Africa in 1921,
and at the earliest opportunity erected a receiving
set. Having obtained a licence for transmitting
and receiving, he got into touch with a Mr. Bolus,
farming eight miles from the town, who soon
constructed a five-valve receiver.

After many failures, our correspondent and his
friend succeeded in receiving the weekly concert
transmitted on Thursday evenings by Mr. Streeter,
of Cape Town, a distance of over 400 miles, the
intervening country being alternately mountain
and veldt. This result is very creditable in view
of the fact that the input at the transmitting
station was only 30 to 40 watts.

On the publication of this achievement nunerous
amateurs from all parts of the country signified
their desire to carry out experiments with Major
Swart’s station. Special efforts were next made
to transmit to Port Klizabeth, where Mr. A. O.
Harvey possessed a
valve transmitter.

resident in Middelburg, Cape

THE WIRELESS WORLD AND RADIO
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marketed by Messrs. F. Line & Co., of Buckingh

Street. Birmingham. Five spanners to fit all si

of B.A. nuts are inciuded, and are held toget

hy a central screw. The price is ls. 6d.

British Products at Canadian
Exhibition.

We hear that Burndept wireless manufactu
will be a prominent feature in the exhihit of Brit
Products in charge of the British Trade Co
missioner, Mr. F. W, Field, Toronto, at the Canadi
National Exhibition, August 25th to September 9
1923. e take the opportunity of reminding
Canadian readers, that the address of Burnd
of Canada is 172, King Street West, Toronto.

Natior

Books and Catalogues Received.

The *‘ Electrician *’ Electrical Trades’ Dire
tory and Handbook, 1923. The Blue Boo
41st edition. (London: Benn Brothers, Lt
8, Bouverie Street, E.C.4. 1,367 pages--cvij
Price 25s. net. )

Falk, Stadelman

An obstacle to this
project was the fact
that only 90 to 100
volts could be raised,
with the aid of dry
batteries. Eventu-
ally, however, Major
Swart was able to
make up a 180-volt
H.T. accumulator by
utilising the town
D.C. supply. The
two stations are now
able to communicate
by telephony.

The next ambition
of our correspondent
is to organise a
series of tests with
the object of com-

& Co., Lt¢
(Efesca Ilectric
Works, 83, 85 an
87, Farringdo
Road, .
Catalogues No. 49
and No. 500. d
seribing
Wireless
ponents and Efes
caphone Valve an
Crystal sets.
Formo Company
23y Cricklewoo
Lave,N.W.2. Cata-
logue of *° Formo ’
Wireless Compo-
nents, which in-
ciude Intervalve
Transformers,

municating by re-
lavs to the Rand.

Several amateurs are  quqehed to the chimney stacks at Summer Lane power station. ete., etc.
anxious to co- The Ever Ready
operate. Company (Great

The greatest bughbear for the experimenter is
the prevalence of atmospherics. During certain
times of the day. European stations are plainly
audible, but generally these signals are ahnost
entirely obliterated.

Loud Speaker at Motor Cycle Trial.

\% the motor car and cycle speed trials which
were held recently at Itastbourne, an interesting
feature was the use of a “ Sterling > loud speaker
to announce the results, the apparatus being fitted
up by Messrs. Calfyns, Ltd., 56, Terminus Road,
Easthourne.

The useful range was about 300 vards, with two
stages of amplication (one “ R valve und one

L.S.3” wvalve with 120 volts on the plates).
The result was considered excellent, and it is
proposed to use the same loud speaker for future
trials.

Spanners for Wireless Experimenters. -

A cleverly designed set of spanners, also incor
porating a screwdriver and inch-rule is being,

The aerial of the new Birmingham broadcasting station. Itis

Variometers, Fila-
ment Resistaiices,

Fhoto : Geo. Dawson.

Britain), Limited. (Fver-Ready Works, Her-
cules I'lace, Holloway, N.7.) Catalogue of Dry
Cells and Batteries of every description, in-
cluding those suitable for wireless work. i

The Wholesale Wircless Co., Ltd. (103. Far-
ringdon Road, E.C.). Economy by Wireless.”
An ilhistrated eatalogue describing the Company’s »-
sets.

The Electric Appliances Co., Ltd. (7 and 8,
Fisher Street. Southampton Row, \W.C.1.) An
ingenious folder. capable of taking additional
information, iflustrating and describing ‘‘ Eureka-
phone ” wireless instruinents.

Radio Instruments, Ltd. (12, Hyde Street,
New Oxtord Street, W.C.1.) A 48-page illus-
trated catalogue giving particulars of the
Company’s extensive range of wireless apparatusg
for every purpose.

The Bowyer-Lowe Co., Ltd. Leaflets illustrating
and describing the new Bowyer-Lowe Wave-
meter, Mark I, and giving detailed instructions
for use.
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PAGE FOR THE BEGINNER.

Switch.

=——illing a Panel to take a Multi-contact

HERE it is required to place

the switch-arm centre, drill one

6 3A

clearance

hole. Now

secure the jig on to the ebonite

e of the contact
1ds, or a screw and
it. The next point
be considered is
e number of studs to
> used. Should the
imber be odd, set
1ejig so that the hole
comes immediately
elow the hole A.
fow drill throagh the
ole C, insert another
ontact stud to secure

—=he jig in position,

nd drill hole E. Now
emove the stud from
¢ and move the jig
‘ound, so that C cor-
‘esponds with the
10le just drilled, and
irill through B
stating

again.
that for an

|
! (D
1 l
2
|
N -
S £
K \
\
\\
pe
€ ~ ¥ &
T
|
1

Y%

Setting out of the
holes.

nel, through the hole marked A, with

The templute.

The reason for
odd number of
studs C must be
immediately below
A is because should
an even number of
studs be used, the
jig must be placed
for the first stud
hole, so that the
centre line comes
exactly  between
holes B and C.
The jig has been
set out for drilling
both ¢ in. and
4in. between studs,
using the holes B
and C for ${in.
centres and C and
D for 1 in. centres.
The radius from A
to B, C or D is
13 ins. By the
use of this jig any

number of holes for contact studs can be
accurately drilled. Should the contact studs
be 5 BA or 4 BA, the jig, of course, will
have to be drilled to suit.

M. L. F.

The Vernier Condenser.

In order to facilitate the adjustment of
short wave receivers it is customary to
employ a small variable condenser connected
in parallel with the main tuning condenser.
When the tuning condenser is connected
in series with the aerlal circuit of a receiver
employing reaction the whole system is
particularly susceptible to minute capacity
changes. This is most marked when the
lland is brought near to the tuning con-
densers, and the effect is accentuated
owing to the fact that neither set of plates
is at earth potential, unless the tuning
condenser i1s connected in the earth lead,
which is not usually to be recommended.

The difficulty may be overcome to a
considerable extent by connecting the vernier
condenser 1n parallel with the tuning in-
ductance, joining the movable plates to
the earthed side of the inductance. An
extension handle is a further refinement,
and 1s advisable for wavelengths below
about zoo etres.

PauL D. TyErs.
* * * *

Ebonite.

We are told that the shiny surface of
ebonite sheet should be removed, because
this surface is produced in manufacture
by tinfoil sheets, which leave a partially
conducting surface. Why do the dealers
go to manufacturers who use such methods?
I generally make a point of enquiring
the origin of materials I buy, but I think
the public have a right to expect well-known
firms to offer them tested and approved
stuff. Now, it appears, we shall have to go
about armed with a twist drill, a test tube
and a phial of mitric acid. 1 can imagine
at the next wireless exhibition the panels
gradually assuming the appearance of
Gruyere cheese before the show closes.

H. E. ADSHEAD.
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Correspondence.

To the Editor of Tur WIRELESS WORLD AND
Rap1io ReviEw.

Sir,—As a member of the old Wireless Society
of London since 1914, as well as the holder pro tem.
of what is probably the most comprehensive
experimental licence in the country, I regret that
it should be necessary to enter a protest against
the arbitrary ‘ selection’ of so-called repre-
sentatives on the Committee of what is in name
only the Radio Society of Great Britain. The
reason given that election would talke time, appears
somewhat inadequate, as nobody, whether Radio
Society members in the provinces or affiliated
Societies, were ever consulted as to whether they
desired any election. We are now bound in the
eyes of the Post Office by a decision taken by
London, and affecting to represent the Provinces.
If I only speak for one area, I feel quite
certain that such representation could never be
recognised.

In addition to the above, it is necessary to point
out that in a Society which affects to represent
Great Britain, the proportion of 8 London to +
Provincial members in a Committee of 12, ig hardly
a true proportion of interests ; it should be pointed
out in this connection that the decision was again
mace in an entirely arbitrary manner by London,

Thte extremely great representation of the
Trade as against other members on the present
Committee of the Radio Society of Great Britain
18 & matter on which considerable comment has been
made already with no apparent result. As no
statement has ever been made to account for this
preponderance of trade members, others are left
to draw their own conclusions.

It is with regret that I have to point out that
whilst a suggestion from the R.S.G.B. that they
selected members pro tem. ‘ might” have heen
passed, at the same timne the present dictation can
hardly pass without comment.

H. C. H. BursURry, Lieut. R.N.

Crigglestone, \Wakefield.
August 13th, 1923,

Calls Heard.

Hammersmith.

2AJ, 2AM, 2AN, 2AQ, 2BM, 2BV,
2BZ, 2CP, 2DC, 2DF, 2DP, 2DT, 2DY,
2DZ, 2FG, 2FQ, 2FU, 2GL, 2GP, 2HT,
21D, 2KF, 2KN, 2KT, 2KV, 2LI, 2LU,
2 MF, 2 MI, 2 MK, 2MO, 2 MR, 2 MT, 2 NH,
2 NM, 2 NQ, 2 OD, 2 OM, 2 ON, 2 PO, 2 PY,

2QI, 2QQ, 20Q8S, 2SH, 28I, 2SN, 2S0Q,
2SS, 2SX, 2S8Z, 2TA, 2TI, 2TQ, 2UG,
2UV, 2VJ, 2VP, 2VW, 2WD, 2WZ, 2 XL,
2XQ, 2XT, 2XZ, 2YH, 2YN, 2YX, 2ZO,
27Z, 5AC, 5 AP, 5AQ, 5BT, 5BV, 5CB,
5CP, 5DK, 510, 5HK, 5 0P, 5HY, 500Q,
5LF, 5KS, 5 VP, 5VM, 5PU, 5VR, 5PD,
6 IM, 6 HD, 6 HY.

(H. Eade, Jr.)
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Twickenham.
2 AH, 2AJ, 2AS, 2BZ, 2FQ, 2FU, 2H
2KF, 2KV, 2KZ, 2MF, 2MI, 2MO, 2M
20M, 2QQ, 2SF, 2TI, 2VJ, 2VS,
2WJ, 2XL, 2 X0, 2XZ, 2YJ, 2YR,
27272, 5AC, 5BT, 5CB, 5CP, 5FR,
5 HY, 510, 5IS, 5KS, 5LK, 5LP,
5 MA, 5NO, 5 ON, 5 0P, 50X, 5PD,
5PR, 5PU, 58U, 5TB, 5VD, 5VM, 5

61IM, 6 KI.
(R. H. Ralls

Sunderland.

2 AW, 2 BR, 2CN, 2DF, 2FN, 2FU, 2G.
2GR, 2HF, 21J, 21IN, 21P, 21Q, 2JF, 2J
2JZ, 2KF, 2KW, 2MF, 2NA, 2NM, 20
20M, 2PX, 2QP, 2TA, 2VI, 2VR, 2V
2VX, 2WK, 2XR, 2XU, 2YQ, 5BA, 5B
5BV, 5CU, 5CX, 5DT, 5GS, 5HD, 5K(
5LC, 5MO, 5QI, 5RB, 5RZ, 5VH, 5VU

6 GI, 6 GO, OMX, OXA, OXY, OYB, OY
OYS, 8AC, 8AQ, 8AW, 8 BM, 8BV
8 CF, 9 AN.

(I. Harrison

Ben Rhydding, Nr. Leeds.

2 AC, 2AD, 2 AN, 2 AW, 2 AY, 2 BA, 2BF
2CV, 2DM, 2FN, 2FP, 2FQ, 2FX, 2FY
2FZ, 2GG, 2GJ, 2GU, 2IN, 21Q, 2JO
2JP, 2JZ, 2KD, 2KF, 2KW, 2KX, 2LA
2LB, 2LF, 2LG, 2MB, 2NA, 2NM, 20D
20M, 20N, 20w, 2PX, 20K, 2RB, 2RM

2RY, 2SH, 2SP, 282, 2TA, 2TB, 2TC,
2TJ, 2TV, 2U0, 2US, 2UT, 2UV, 2UW
2UZ, 2VO,2VT, 2 VW, 2WK, 2 WP, 2 XR,
2YF, 2YK, 2YT, 5AJ, 5AZ, 5BH, 5BV
5BX, 5CH, 5CT, 5CU, 5CX, 5DF, 5FT
5GT, 5GX, 5HI, 5ID, 51Q, 5KO, 5KZ,
5 MT, 5NN, 5NQ, 5NS, 50D, 5QM, 5RI,
5RY, 5TS, 5UD, 5US, 5YN, 5YS, 5YY,
6 BR, 6 GV, 8 AA, 8 AB, 8 AD, 8 AQ, 8 AS,
8 AV, 8 BF, 8 BM, 8 BN, 8BV, 8CK, 8§ TT
9 XB, 0 MX, 0 NY, 0 RD, 0 XA, 0YS.

(I2. Shackleton).

West Bridgford, Nottingham.
2 AW, 2CK, 2CZ, 2 DX, 2FR, 2GG, 2GJ.
2 HF, 2J0O, 2NM, 2 NP, 2PD, 2PP, 2 QH,

2TL, 2TV, 2VY, 2VN, 2 WM, 2XP, 5CK,
5 DN, 5FU, 5GS, 5KC, 5LT, 5PU, 5ZV,
8 AA, 8 BA, 8 BM, 8BV, 8CS, 8ZZ, 0 MX,
ONY.

(A. 8. Gosling).
Tamworth, Stalfs. »
2 EB(?),2 FH, 2 GZ, 2 HF, 2 HW, 21Q, 2 KO,
2KQ, 2NA, 2NO, 2TM, 2 TN, 2U0Q, 2UY,
2VC, 2WM, 5FU, 51Y(?),5KY, 5YF.

(Raymund W. Edwards).

Who hears 6 QV ?

Mr. A. Rich (6 QV) of 16, New Road, Ponders
End, Middlesex, welcomes reports of the reception
of transmissions from his station. Letters should
be addressed to him at his private address.

6 OZ.

Mr. H. Thompson (6 OZ) of 7, Rye Street,
Chorlton, Manchester, would be glad to receive
reports from those who have heard his transmissions.
He thereby hopes to detect a transmitter who has
been making illicit use of his call sign.
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Broadcasting Topics

it Play Broadcast in France.

1 selecting the first complete play to be broad-

in I'rance, L’Ecole Supérieure des Postes et
igraphes shovied excellent taste. On August

this well-ki own station transmitted a per-
nance of Moliére’s “ Le Médecin Malgé Lui.”
» many British listeners-in heard the play
iplete ?
‘thcoming Itams at 2 LO.

Tuesday, Auqust 21st.—9.0. Major G. €. Horne,
.A.Scot., *“ Roman Britain.”

Yednesday, August 22nd.—7.15. Mr. Archibald
ddon, “ Dramatic Criticism ”: 9.0. Mr. D.
lden Shipway, L.D.S, R.CE. “Industrial
ntistry ”’; 6.43. Mr. Ed. Salmon, LEditor of the
icial publication of the Royal Colonial Institute,
Fopical Empire Chat " not attending in person.
Thursday, Aug st 23rd.—7.15. Mr. Percy Scholes,
Vlusical Criticisi.”

A SMILE FROM HOLLAND.

e Mo
LS. SRy i

The above photo comes from Amsterdam, where
2LO has bexn clearly received on 2 valves
(idetector and L .F.)

Swedish Broadcasting.

A new broaleasting Company- -the Svenska
Rundradiobolaget—is being founded at Stockholm
with a capital of Kr. 1,000,000 minimum and
Kr. 3,000,000 maximum, sayvs Reuter. Among the
founders are :— Allmaenna Teletonaktiebolaget L. M
Ericsson, Allmaenna Svenska FElektriska Aktie-
bolaget, A.E.G., and Nordiska Kompaniet.

Birmingham’s New Broadcasting Station.
The new stucio of 5 IT which, as already an-
nounced, was opened on August 11th, is situated in
New Street, in the centre of the city, and the
convenience of the site will be appreciated Ly
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artistes and others who had formerly to proceed to
Witton, three and a-half miles distant. The
accommodation at New Street consists of a studio
some 25 feet square, a reception room, rooms for
the band and the modulator panels, together with
offices for the Director (Mr. Percy Edgar), the
Assistant Station Director (Mr. H. G. Casey) and
the Musical Director (Mr. Joseph Lewis).

The transmitting plant, which is installed at the
Sumimer Lane Power Works, is about a mile from
the studio and is contained in two rooms, one
housing the motor generator sets and the other
the control panels.

Broadcasting

REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :

GREAT BRITAIN,

LONDON 2 10, 369 metres : MANCHESTER, 2 ZY, 385 metres
BIRMINGHAM. 5 IT, 420 metres: CARDIFF. 5 WA, 353 metres ;
NEWCLASTLE, 5 KO, 400 metres ; GLASGOW, 5 SC, 115 metres.
Regular morning and evening programmes, particulars of which
appear in the daily press. afe 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. (2LO only),
3-30 to 4.30 p.m,, 5 30to 1r pan.  Sundays, 3 p.m. (2 LO only)
8.30 to 10.30 p.m.

FRANCE.

PARIS (LCiffel Tower), FL, z,foo metres. Daily, 7.40 a.m.
Meteorological Forecast; 12.15 p.m.. Meleorological Report and
Forecast; 3.30 p.m., Fiunancial Bulletin (Paris Bourse); 6.10
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m.,
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con
cert and Meteorological Report.

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays
2 1o 3 pm., 9 to 10.30 p.., Concert. Weekdays, 12.40 p.un.
Concert; 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.un.
tnstrumental Music; 8.45 p.m., Misceilaneous News; g 1o 10
pm.. Concert. Thursdays and Sundays, 10 to 10.45 p.m.
Dance Music.

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres,
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 1
7-30 p.m., Concert.

LYONS, YN, 3,100 metres.
Gramophone records.

Weekdays, 10.45 10 11.15 a.tn.

HOLLAND
THE HAGUF, PCGG, 1,052 metres. Sunday, 3 to 5 p.m
Conezrt.  Monday and ‘thursday, 8.40 to 9.40 p.m., Concert.
THE HAGUE (Heussen Laboratory). PCUU, 1,050 metres,
Tuesday, 7.45 to 10 p.an., Concert. Sunday, 9.40 to 10.40 a.imn.,
Concert.

THE HAGUE (Velthuyzen), PCKK,
8.40 1o 9.40 p.m., Miscellaneous.

IJMUIDEN, PCMM, 1,050 metres.
Coucert.

AMSTERDAM, PA 5, 1,050 metres.
p.m., Concert and News.
BELGIUM.

BRUSSELS, BAV, 1,100 metres. Working days, 1 p.m.,
Meteorological Bulletin.  Daily, 5.50 p.m., Meteorological Bulletin;
Tuesday and Thursday, 10 p.mn., Coneert. Sunday, 7 p.m., Concert.

GERMANY.

BERLIN (Koenigswusterhausen), LP, Sunday, 2,700 metres,
11 2.m. to 1z noon, music and speech ; 4,000 metres, 12 noon (o
1 p.m., music and speech ; Daily, 4,000 metres, 7 10 8 a.m., 12 (0
1.30 p.m., § to 6.30 p.m., Financial and other news.

EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to g p.mn.
Tuesdlay and Saturday, 6.30 to 7.30 p.m., Concert.

CZECHO-SLOVAKIA.

PRAGUE PRG, 1,800 metres, 8 am., 12 noon and 4 p.m.,
Meteorological Bulletin and News. 4,500 metres, 10 a.ni., 3 p.m.
and 10 p.m., Concert.

1,050 metres.  Friday,

Saturday, 8.40 t0 9.40 p.m.

Wednesday, 8.10 to g.10

SWITZERLAND.
GENEVA, HB1, goo metres. Daily, 6 to 8.30 p.m., Concert
(*, Utilitas **).

LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert
(** Utilitas 7).
* British Sumimer Time is given in each case,

www americanradiohietorv com


www.americanradiohistory.com

714 THE

NEW DEVICES.

Unspillable Accumulator.

HE problem of rendering unspilluble

anaccunmulatorcontaining liquid electro-

lyte may be solved as shown in the

accompanying photograph. A celluloid

tube 1s passed through the case and
between the plates from top to bottom ol the cell.
A celluloid rod standing in this tube is arranged
to press against a spring, to which a rubber cork
is attached. When the accuinulator is stood upon
the bench, the cork is raised, thus uncovering the
vent hole, whilst when the accuinulator is carried in
the hand, or should it fall over on to one of its
sides, the rod under the pressure of the spring
permits the cork to seal the veut.

A Paper Template.

The illustration below 1s of a template whieh,
when atiached to the face of an ehonite panel.
permits of accurately setting out the location
of the legs of a wvalve holder. An important
point to bear in mind in the use of paper templates
for the precision working such as is necessary in
wireless Instrument work. is that if paper is
moiztened for the purpose of attaching it to the
ebonite. serious contraction and distortion takes

g Co. LTD.

BAY-BROOK

VALVE TEMPLATE.
(Futent ..,T...: Jord

Teinplate for seiting oul the location of valve

place. True one often finds instances where
paper templates are used by the beginner, and
even recommended in the press, yet if the
amateur instrument maker takes a serious interest

WIRELESS WORLD AND RADIO REVIEW
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The wunspillable accumulator.

o in his worlk he soon learns that the use

~ =R of moistened paper is a hopelessl
A : . A
:ﬁ inaccurate method which is neve

adopted by the skilled worker, and

-‘*l rather indicates a lack of aecquain-
{ tance with instrurnent making or
| disregard for accuracy. The Bay-

Brooke Co., realising this difficulty,
A supply the template attached to a
linen backing. The paper is
to the backing by means of a rubber-
like compound which does not permeate
: into the paper and thus cause dis-
L tortion. The template can be pulled
) off from the linen quite easily and at-
tached to the panel, from which it
can be peeled away when the location
of thejholes has been centre-punched.
The two circles shown represent
the space which must be allowed
for the tubular and spherical type
of valves. The introduction of this
device should prove a great help
to the experimenter who builds his
own apparatus. Templates are sup-
plied for setting out the drilling
positions for various instruments and
components.

Cross lines are provided which must
be arranged parallel to the sides
of the work. A complete template
suitable for constructing a multi-valve receiver
should prove of great help to those experimenters
who do not possess the elaborate equipment
necessary for accurate marking out.

legs.
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QUESTIONS AND ANSWERS

‘“ A.A.B.” (London, N.W.8) asks (1) For a
agram of a five-valve recetver, employing three
gh frequency, detector, and one low frequency valves
ith switches for cutting out eacl: of the high frequency
ves.  The set is required for use with a frame aerial.
}) What is the Jifference between a large frame aerial
ith a small nuniber of turns and a small frame aerial
ith a large numnber of turns. (3) If the three coils
ormally used in a three-coil holder are for the aerial
node and reaction inductances. (4) If the con-
ruction of an wrticle, the design of which has been
atented, constiiutes an tnfringement of the patent
shen the article is not made for sale.

(1) A suitabls diagram is given in Fig. 1.  Thep
uned anode method of high frequency coupling
3 employed, 'vith reaction to the first anode
nductance, anc double pole change-over switches

will have a wavelength range of 150 to 3,000 metres.
(2) For particulars of a singlelayer cylindrical
anode coil, with tappings, to cover a wavelength
range of 150-3,000 metres when tuned with «a
0-0002 wF wvariuble condenser. (3) What will be
suitable dimensions for a reaction coil to couple with
this anode coil. (4) What is the best II.T. voltage
for the Ediswan *A.R” and M.O. “R” type
valves when used as H.F. acmplifiers.

(1) We suggest that you wind two layers of
No. 26 D.C.C. wire on a tformer 4" in diameter and
7" long. Take 10 tappings, the first from the
twentieth turn, and the rest equally spaced along
the coil. (2) We suggest that you wind a layer
of No. 30 8.8.C. wire on a former 3" in diameter
and 8" long. Ten tappings should be taken, the
first from the fifteenth turn, and the rest equally

r

S’

J_i

0 0003uF

|

Iig. 1. ““ A.A.B.”" (London, N.W.8).

A five-valve recetver for use with a frame aeriul.

| —
M M _
| l L | 5
4 e e 4 .
L A L A o

Three H.F.,

detector, and one L.F. valves are employed, with switches for varying the number of valves in circuit.

are provided for cutting out the high frequency
valves. (2) To receive short wavelength trans-
missions, the frame should be as large as con-
venient. The sbject should be to make the natural
wavelength of the frame as near as possible equal
to the wavelength of the signal to be received.
If a small-sizel frame is used, obviously a large
number of turrs will be required. If a large frame
is used a smallsar number of turns will be required.
The turns should be placed about 1" apart. We
would refer y>u to the ‘“ Radio KExperimenters’
Handbook,” Part 2. (3) The three-coil holder is
intended, as a rule, to accommodate the aerial,
closed circuit, and reaction coils. (4) Under the
circumstances, we believe no infringement of a
patent is involved.

‘E.A.P.’ {Whitkirk) asks (1) For particulurs
of an aertal tining inductance of the cylindrical,
single layer typ-, fitted with a dead-end switch, which,
when tuned with a 0-0005 uF wvariable condenser,

spaced along the coil. (3) A suitable reaction coil
might be constructed by winding a layer of No. 30
S.8.C. wire on a former 24" in diameter and 6’ long.
This should be arranged to slide inside the anode
coil. (4) For the Ediswan “ A.R.” type, a suitable
value would be up to about 60 volts, and for the
M.O. “ R > type, about 70 volts.

‘* CHARDON *’ (Glasgow) asks for an expla-
naiton of a defect in an accunulator.

Provided that the accumulator has been charged
at the correct rate, the trouble to which you refer
probably arises from impure acid. We advise you
to thoroughly clean the interior of the case, and
refill with pure acid, diluted to the correct specific
gravity with distilled water.

‘“ AERIAL ’ (Southport) asks (1) Which
Igranic coils are required in a recetver employing
a single circuit tuner, with one H.F. valve, tuned
anode coupled, in order fo tune from 1,000 to 2,800
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metres. (2) Which coils of the same type will be
necessary for wavelengths from 450 to 1,000 metres.
(3) How s a potentiometer connected to two H.F.
valves. (4) When satisfactory reception from all
the British broadcast stations can be obtained with
an indoor aerial, would a good outdoor aerial be
an improvement.

(1) A No. 250 coil will cover this range when a
series parallel switch is used in conjunction with
an aerial condenser of 0-001 mfd. capacity. Two
anode coils will be required, a No. 200 and a No. 300.
A No. 150 or 200 will be suitable for the reaction
coil. (2) The aerial inductance will be a No. 100
or No. 150 anode inductance. (3) The method of
connecting a potentiometer to H.F. valves is
indicated 1 Fig. 3, page 226 of the issue of May
19th, 1923. (4) The use of an outdoor aerial will
make a great improvement.

“8.B.”" (Norway) asks (1) For a diagram of
a seven-valve receiver employing 3 H.F., detector,
and 3 L.F. valves. the H.F. valves to be tuned-anode

coupled. Switches are required for cutting out
all valves. (2) How is it possible to shield the
H.F. stages.

(1) The diagram is given in Fig. 2. (2) The
different stages of H.F. amplification may be
enclosed in metal boxes, which should totally

THE WIRELESS WORLD AND RADIO REVIEW
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to use with this coupler. (2) What valves do
advise for use as L.F. and H.F. amplifiers.
How should the coils mentioned in question (1)
connected for the purpose mentioned.

(1) We suggest that you wind a layer of No.
D.C.C. wire on a former 3} in diameter and
long. Take ten tappings, the first at the 2
turn, and the rest equally spaced along the c
(2) The “ R ” type valve gives satisfactory res
as a low frequency amplifier. For H.F. amplifi
tion we suggest that you employ the * V.2
type, which is specially designed for this purpo:
(3) The outer coil should be connected in series
the anode circuit of the H.F. valve, and the oth|
coil in series in the anode circuit of the detect
valve, the coils being magnetically coupled. 8
Fig. 4, page 331, of the issue of June 9th, 1923.

s ‘F.IV. (Keighley) asks (1) With referen
to the diagran given on page 293 of the issue
June 2nd, which are the input and output termina
of the intervalve and telephone transformers. (2
Which terminal of the high resistance telephon
should be connected to positive H.T. (3) To whi
terminal of the telephome transformer should ¢
positive terminal of the low resistance telepho
be connected.

(1) and (3) The primary windings of the inte
valve transformers are those connected in seri

]
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“* S.B."”” (Norway).

enclose each stage apart from the small spaces
required for connections. Spacing is usually quite
effective.

“A.P.C.”" (Catford) has a loose coupler,
particulars of which he gives. He desires to use
this loose coupler for the anode and reaction inductances
and asks (1) For dimensions of a suitable A.T.I.

Diagram of receiver with three stages of H.F., rectifier, and
three note magnifiers.

with positive H.T. The terminal marked O.P.
is connected to positive H.T., O.8. to grid, LS.
to negative L.T. The terminal marked O.P. of the
telephone transformer is connected to positive
H.T., LP. to plate, O.S. to positive terminal of
L.R. telephiones. It is really not very important.
(2) The positive terminal of the telephones should
be connected to positive H.T.
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“ZUNT '’ (Cheshire) asks (1) For a diagram
a seven-valve ~ecetver employing one H.F., detector,
vl five L.F. amplifiers, using only two L.F.
nsformers.

(1) Your quory is not at all elear, and it is not
ssible to giv you a circuit such as that asked
r. If you desire to use tive L.F. valves, it will be
ecessary to cbtain five L.I. transformers. We
hink vou will have considerable difficulty in
btaining satistactory results with five stages of
F. amplification. In general. we do not recom-
end the use o’ more than two stages of transformer
.F. amplification, which when correctly arranged
ill produce all the amplification required.

“AK.J."" (Woolwich,
dentity of 5 RN,

We regret we have not received the authority of
the licensee to publish particulars of this station.

S.E.) asks for the

WIRELESS WORLD AND RADIO REVIEW
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similar to that described in the reply to ‘‘ East
Boldon ' (Newcastle), in the issue of May 12th,
1923. (2) Which types of valves are suitable for
use wn this recewer.

(1) The L.F. transtformers may be constructed
as follows: On an iron wire core " in diameter
and 37 long, wind 15,000 turns of No. 42 8.5.C.
wire for the primary winding. and 40,000 turns of
No. 44 S.8.C. wire for the secondary winding.
Care should be taken in the insulation of the
primary winding from the core, and of the secondary
winding from the primary winding. (2) The H.F.
valve may be of the “V.24" type, and the two
L.F. valves of the “ R ” type.

““J.S."" (S.S. ‘‘British Advocate ') asks
a number of questions.

You should consult a good wireless textbook.
There are a number of such textbooks available,
and a catalogue will be sent you post free on

‘__\._

2 uF = HT

Fig. 3.+ E.J.”’ (Brondesbury N.W.6.). A three-valve recewver einploying one H.F ., detector, and one L. F"
valves. The T.F. and L.F. valves may be switched out of circuit by means of double pole change-over switches:

=YY PY UUIPVPY ¥ § I |
f<;\ é}.h ‘

‘“A.A E.” (Bath) subnits a diagram of a two-
valve recewe: employing double magnification, and
asks (1) Far critictsm of the diagram. (2) Will
the reception with this recetver be as loud as with a
Jour-valve recetver employing single magnification ?

(1) The diagram is correct. (2) When properly
adjusted, the results obtainable with the double
magnificatian receiver should equal those obtainable
with a normal three-valve arrangement.

‘““E.J.” (Brondesbury N.W.6) asks (1) For
a diagrain of a three-valve recetver employing one
stuge of H.F., luned anode coupled, detector, and
one L.F. vilve, with reaction to «anode inductance
or aerial tuning inductance as required. Switches
are required for cutting out the H.F'. and L. F. valves,
also « stand by tune switch.

(1) The liagram is given in Iig. 3.

T, T.” (Wednesbury) asks (1) For detuils
of the construction of transformers for use in a receiver

application to the Wireless Press, Ltd., 12-13,
Henrietta Street, London, W.C.2.

“H.J.E.”’ (Sutton Coldfield) submits par-
ticulars of a three-valve receiver he is using, and asks
(1) Would a receiver constructed on the ** Neutrodyne'
principle, as described in the issue of April 2lst,
1923, give results equal to his present receiver,
and equal to the three-valve receiver described by
Mr Ferguson in the issue of May 5th, 1923. (2)
Waith reference to the H.F. transformer described
on page 71 of the issue of April 2lst, 1923, how s
the primary winding wound relatively to the secondary.
(3) What is the most effective way of eliminating
atmospherics.

(1) A receiver carefully constructed on the
* Neutrodyne ” principle will give equal or rather
better results than either of the two receivers
mentioned. (2) The windings are wound in
the same direction. (3) We would refer you to
the articles which have appeared on atmospherics

www americanradiohistorv com


www.americanradiohistory.com

718

from time to time in this journal. See issues
of July 7th and 14th and August 1st, 1923.

‘*J.F.L.”’ (Norwood) gives details of one
method of insulating the wiring of the H.T. leads in a
recetver which he proposes to adopt, and asks (1) Is
the inethod suitable, and would it be advantageous
to employ it for the whole of the wiring in the recetver.

(1) The proposed method of insulation will be
quite suitable. It is not necessary to use
such elaborate insulation for the whole of the wiring
of an ordinary receiver.

**J.0.8.”” (London, N.6) asks (1) With
reference to 1he wavemeler described by SRL in the
issue of May 19th, 1923, what 1is a suitable size for
the rotor. (2) What 4s a suitable winding for
the air core choke coil. (3) What are switable
windings for a microphone transformer.

(1) and (2) The rotor may be 3" in diameter.
It should obviously be so large that it
just clears the inside of the stator. The choke coil
raay be two or three basket coils of 60 turns of No.
30 8.8.C. each, or a three-pile winding of No. 28
8.8.0. on a 2" diameter ebonite, foriner 17 in
length. (3) On an iron wire core §”’ in diameter
and 47 long, wind 200 turns of No. 22 S.8.C.
wire for the primary rinding, and 20,000 turns
of No. 40 8.5.C. wire for the secondary winding.

‘* RADIOPULGAR *’ (Fulham, S.W.) asks
(1) When using a three valve H.F. amplifier with
tuned anode coupling., should the reaction coil be
coupled with the first or third anode inductances.
(2) If the reaction cotl is coupled to the first anode
inductance, is there any objection to puiting an anode
resistance in the third anode circuit. and connecting
a crystal detector and the teleplones across this
reststance. If so, what is a suitable value of the
resistance when wusing D.E.R. type walves. (3)
To make the receiver as selective as posstble, which
of the following two methods of tuning would be more
suilable—a two-circuit tuner and one tuned anode
H.F. coupling, or a single-circuit tuner and (wo
tuned anode H.F. couplings. (1) Are certain
switches as advertised in this journal satisfactory.

(1) The reaction coil should preferably be coupled
to the first anode inductance. (2) The resistance
capacity method of coupling valves is not recom-
mended for short wavelength work. (3) It would
be preferable to employ a two-circuit tuner, and
one tuned anode. (4) The switches are satis-
factory.

*“ J.P.G.”’ (Shrewsbury) asks (1) and (2) For
detatls of the windings required onm a frame aerial,
3 ft. square, using No. 16 wire, which will tune to
a wavelength of 400 netres with a 0-001uF
variable condenser in parallel.

(1) and (2) We suggest that you wind the frame-
with 10 turns of the wire mentioned, the spacing
being $”. '

‘¢ S.B.”’ (Midhurst) asks (1) With reference to
Fig. 61 in *“ The Amateurs’ Book of Wireless
Circuits,” would we give this circuit with the following
alterations :  Reactance (o first H.F. wvalve, and
switch to cut out second walve if required. (2) To
which terminal of the L.T. battery should the grids
of the L.F. and H.F. wulves be connected. Also
would it be preferable to use a potentiometer for the
H.F. valves, and grid cells for the L.F. wvalves.
(3) Is it possible to use a variable grid condenser in
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conjunction with a wariable grid leak. (4) Wi
reference to Fig. 56 in * The Amateurs’ Book
Wareless Circuits,” 1s the switching of the H.F. val
correct, or should the grid leak and condenser
disconnected when switching out a H.F. valve.
“J.M.”” (Manchester) asks (1) For a diagram
a receiver employing one H.F. valve, with cryst
rectifier. (2) Which 4s the more selective form
tuner to employ of the baslket and honeycomb ¢
types. (3) Which type of crystal detector will
suitable for use in the circuit puentioned in question (1
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Fig'4. <« .M.’ ( Manchester) A receiver with one
H.F. valve, and employing crystal rectification.

(4) Is it possible to energise the aerial when using
this receiver.

(1) The diagram is given in Fig. 4. (2) Either
type of coil will give satisfactory results. (3) A
carborundum or perikon detector will be found
quite suitable. (4) It is possible to energise the
aerial when using this type of receiver, but with
ordinary care in handling, no trouble will be caused.

N OTE —T'his section of the magazine is placed
tat the disposal of all readers who wish

to recewve advice and inforination 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
wrilten on « 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 beem dealt
with before. (3) Bach communication sent in lo be
accompanted 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, und unless typewritten, this
should be in block capitals. Queries will be answered
wunder 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
putents, readers are advised, before making use of
them, to satisfy themselves that they would not be
nfringing 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 maxi-
mum which may be sent in at one time.
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PASSED BY THE POST OFFICE

A FEW OF THE DIFFICULTIES MET WITH IN CARRYING OUT THE REGULATION

T is quite obvious that the Post Office meant well when it decided to test receivi

apparatus in order to make sure that in. use it would not cause interference. T

task has proved an exceedingly difficult one, as it is not possible to so restrict the u

that he cannot change a valve or a coil, and by so doing he may so modify t
action of the apparatus that it oscillates vigorously. There is no high frequency amplifi
yet designed that will not energise the aerial circuit.

The problem of judging the technical ability of an individual to determine his suitabilit
for the award of experimental facilities, would be an even more formidable task tha
deciding whether or not manufacturers’ receiving apparatus is capable of causing inte
ference. It is doubtful if the issue of experimental licences can be restricted in any way
even though many amateurs may agree that it might be desirable. Just as full experimenta
facilities are awarded to the manufacturers and research companies who are working fo
the purpose of satisfying their shareholders, so must a private individual be permitte
to conduct research at home, for he is labouring in the hope of finding something new
which may, perhaps, mean a considerable gain to him. As the experimenter will go ahead
while the non-technical home constructor may in the near future be restricted, everythin
turns upon the definition of the qualifications of an experimenter, and to define the necessa
qualification is extremely difficult. Up to the present, the Post Office has taken every care
to satisfy itself as to the ability of the applicant before an experimental receiving or
transmitting licence is granted to him, but with the existing method of award of the ex-
perimental licence the task must be rather difficult. It is a common occurrence for this
Journal to receive a request from a person who is making application for such a licence
asking that he may be informed as to suitable replies he can make to the questions on
the application form. Every experimenter must have been asked at some time or other
by a would-be experimental licence holder : “What line of research did you tell the Post
Office you were going to take up and what do you think I might say to indicate that I have
a good knowledge of the subject ? ”

The issue of experimental or any other form of licence which may be desirable, has no
doubt received the serious consideration of the Broadcasting Committee, and one would
not envy the position of the Post Office authorities in enforcing any legislation which
might limit the activities of experimenters, home constructors, and others.

Reports received from many districts would indicate that the Post Office is now active

in carrying out the inspection of experimental stations, and it appears that this is being
done by members of the telegraph or telephone services who in many instances have little
or no wireless knowledge. In addition it is observed that the inspectors are required to ),
complete forms giving details of the experimental station, and apparently there 1s very
little change in the particulars required now from those asked for in 1914. For instance, 1
the inspector is asked to determine the source of power, its voltage, and the current taken.
It may so happen that the experimenter is deriving his power from public supply mains
at 240 volts, and in order to obtain a suitable working voltage, it may even be necessary
to employ a potentiometer across the power leads in order to get a much lower D.C. voltage.
The resistance wire of the potentiometer may perhaps pass as much as 5 amperes, which
leads to the conclusion that the experimenter is using something like a kilowatt. He is
not questioned as to the anode current of the oscillator valve, while the inspector has no
means for determining the voltage applied to the anode, and perhaps does not understand
the principles of the circuit or the-system of the modulation. He makes enquiry as to the
type, size, and maximum discharge rate of the accumulator battery used for filament
‘heating, though one cannot sce what this has to do with the power used, or in any way
to what extent the user is conforming to the terms of his licence.
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— ISTORTION IN VALVE RECEIVING CIRCUITS

The problem of the elimination of distortion in valve receiving circuits is of

great importance at the present time. Quality of speech or music is a

first consideration, and necessitates careful design of the tuning and
amplifying circuits.

By S. O. PeEarsow, B.Sc.
(1) High Frequency Circuits.

T seems w0 be a very common belief
that no distortion of speech can possibly
occur in a high frequency amplifier, but

L this is far from being the case. Anyone

10 has used reaction must have noticed

at the quali:y of received speech or music

seriously irapaired when the reaction is
justed so that self-oscillation is just on

e point of occurring. No doubt this

{justment gives the loudest signals and

e most selective tuning, but the speech

ses its crispaess. Of course if self-oscilla-

on does actually occur, the speech becomes
ute unintelligible unless the receiving set
quite close to the transmitting station.
alf-oscillation must not be permitted to
ike place under any circumstances whatever
'hen receiving telephony.
We shall frst consider the cause of dis-
brtion whictk occurs when reaction is used
nd critically adjusted. In order to under-
tand this clearly it will be necessary first
o consider triefly an ordinary D.C. circuit
ontaining resistance and inductance in
eries and then to make a comparison with
tuned oscillatory circuit (Fig. 1). It is well-
mown that if a steady voltage E is suddenly
ipplied to the ends of a circuit containing
esistance R and inductance L, the resulting
;urrent does not reach its full value E/R
it once, but builds up gradually. This is
isually exp.amed by the fact that the
ncreasing magnetic field lhinked with the
circuit generates a back E.M.F. which opposes
the growth of the current, this self-induced
=2}. M.F. being proportional to the rate at
which the current is increasing. Thus if ¢ is
the back E.ALF. at any instant, the current
at that instant will be ¢ = (E—¢)/R, that is,
the current is proportional to the difference
—between the applied voltage and the back
E.M.F. The curve of Fig. 1 (b) shows how
the current varies with time after first
switching on. The building up of the
current 1s most rapid at the start and if
this initial rate of increase were maintained,

as indicated by the straight line OA, the full
value would be reached in a time T = OB
seconds. This is known as the Time Con-
STANT of the circuit and it can be shown that
T = L/R seconds. During this interval the
current rises to 0.632 of its full value. Note
that the final value is quite independent of
the inductance.

Before we can apply the analogy of the
D.C. circuit to an oscillatory circuit it is
necessary to consider the gradual growth of
the current from another point of view,
namely, the energy stored in the magnetic
field. The building up of a magnetic field
involves the expenditure of a certain amount
of energy which is stored in the magnetic
field, and returned agam to the electric
circuit when the field is destroyed. It can

s ?

I
[om—
l

Fig. 1

be shown quite easily that the energy stored
in the magnetic field of a circuit of inductance
L, is $L7% watt seconds or joules, where 7 is
the current producing the field. Now the
rate at which this stored energy is being
accumulated at any instant is equal to the
power being supplied to the circuit at that
instant less the power wasted in heating the
resistance, that is, equal to (E7—2R) watts.
If the stored energy were assumed to be
accumulated instantaneously, it would mean
that the power supplied to the circuit would
have to be infinitely great for an infinitely
short interval of time; but the voltage E
1s fixed and the current could not possibly
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be greater than E/R amps. Thus the stored
energy must be accumulated gradually and
therefore the current must build up gradually.
For similar reasons the same time lag is
introduced when stopping the current. We
see then that the current cannot be changed
suddenly, but that a time lag is introduced.
The higher the inductance and the lower the
resistance the more pronounced will this time
lag be.

We are now In a position to consider an
ordinary tuned oscillatory circuit as shown
in Fig. 1 {¢). Suppose that an alternating
voltage F, of frequency f cycles per second
is induced into the coill LK by means of the
coupling coil M, connected to the source of
A.C. supply. The effect is exactly the same
as that which would obtain by connecting
an A.C. generator in series as in Fig. 2.

Fig 2.
Suppose further that the circuit 1s tuned to
I r

oo VIO When
the circuit is adjusted to resonance in this
manner, the reactance due to the inductance
is exactly neutralised by the equal and
opposite reactance due to the capacity and
thus the alternating current flowing through
the circuit is given by I = E/R, just as if
there were no inductance or capacity present.
This is only true when the circuit 1s exactly
tuned to resonance.

According to the well-known laws of the
simple oscillating circuit, the voltage across
the circuit passes through its zero values
when the current is greatest, and the current
is zero when the voltage has its maximum
value. Let I and £ represent the maximum
or peak values of the current and voltage
respectively. Then at the instant when the
current 1s greatest the energy stored in the
inductive portion of the circuit is §L7%. As
the current in the coil falls the voltage
across the condenser builds up, so that the
energy of the magnetic field is being reduced
and electrostatic energy is being stored in
the condenser. Actually the energy is being
transferred from the inductive coil to the
condenser, but not all of it—for a certain

the frequency f so that /
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amount is wasted as heat in the resistat
of the circuit. However, in a circuit wh
continuous oscillations are maintained t
resistance loss 1s exactly compensated
by energy drawn from the supply.

When the current has fallen to zero, a
the voltage across the condenser has ris
to its maximum value, the whole of t
stored energy has been transferred to t
condenser, its value now being given
1CE2.  Since the power lost in the resistan
is at every instant equal to the power tak:
from the. supply, it follows that the fo
stored energv. tn the oscillatory civcuit
constant for a given amplitude of osctllatio
that is, at every instant the sum of t
energy stored in the coil and that stored
the condenser is constant for a given ampl
tude and is proportional to the square
the amplitude of the oscillation.

Referring back we see that this is exactl
the same law as for the D.C. circuit exce
that we are now considering the maximur
values of an alternating current instead
the actual values at every instant. Hen
for the same reasons given above for th
D.C. circuit, the stored energy in the oscill
tory circuit must be accumulated gradually
and so the oscillations must be built u
gradually; even though the oscillating E.M.I'
mnduced into the circuit be suddenly applie
and kept constant in amplitude. But a
this point we must be careful to note tha
we are dealing with the peak values of th
successive waves and not the effectiv
values. In a sine wave the effective valu

o I . .

1s = times the peak value. Now th
2

average value of the power supplied to the

circuit is equal to the product of the effective

values of volts and amps, z.e., to —E: 1—

V2 Y2
or 3 E I watts. Thus as compared with the
D.C. circuit the energy will be accumulated
at only half the average rate, and so the
time constant will be twice as long for the
oscillatory circuit, namely, 2L/R seconds.
Apart from this difference, all of the laws
are exactly the same as for the D.C. circuit—
the final steady value of the maximum
amplitude of the current is given by / = E/R
—the circuit has a time constant of magni-
tude 2L/R seconds—and when the induced
or applied E.M.I. is suddenly removed the
oscillations die down according to the same
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Fig. 1(d) shows how the oscillations
Id up and how they gradually die away
iin when the supply 1s cut off.
Mlost experimenters are quite familiar
:h the dying away of an oscillation, and
ow that the lower the resistance of the
cuit the longer will be the time taken for
e oscillations to die out, and we now see
at the same laws apply to the building up
oscillations. Thus the amplitude of the
cillations in a tuned circuit cannol be
anged suddenly, and it is on this account
at distortion can and does occur in high
equency circuits.
The radiation from a telephony trans-
litting station consists of a carrier wave of
nstant radio frequency but whose ampli-
ade is being varied at audio frequency in
ccordance with the wave shape representing
This modulated radiation in-

—{uces in the receiving aerial an oscillating

E.M.F. whose magnitude is at every instant
proportional to the amplitude of the carrier
vave. But the current oscillations in the
aerial and through the tuner (and thus the
»scillation of potential across the tuner)
will not necessarily be proportional to the
£.M.F. induced in the aerial for the reasons
given above, particularly if the resistance
of the circuit is very low.

An example will make this clear. Suppose
for instance that we were to receive a signal
where the carrier wave is modulated in the
manner shown by the upper curve of Fig. 3,
that is, the audio frequency component is a
rectangular wave ; then if the resistance is
very low, the time constant of the tuned
aerial circuit will be correspondingly large,
and for the reasons given above, the current
oscillations will vary in amplitude according
to the lower curve of Fig. 3. This shows
that the actual oscillations produced in the
receiver are not a true copy of the modulated
carrier wave, the audio frequency component
being seriously altered in shape or distorted.
Of course, in the transmission of telephony,
one is not likely to find an instance where
the low frequency component of the wave is
rectangular in shape, but the example serves
to show how distortion does occur. In all
cases where the audio frequency wave
exhibits sharp peaks and sudden corners,
these peaks and corners will be rounded off
on account of the time lag in the circuits.

In an ordinary tuned circuit the resistance
is sufficiently large compared with the
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inductance to make the time lag quite
negligible and no distortion is noticed. A
circuit which has a high resistance 1s said
to be highly damped because free oscillations
are rapidly damped out, the stored energy
being quickly dissipated as heat in the
resistance. Reaction is used in a ‘valve
circuit to replace this loss of energy, so that
in effect the use of reaction is equivalent to
reducing the resistance, and so the damping,
of the tuned circuit. Thus if the reaction
is adjusted so that the energy transferred
from the reaction coil to the tuned circuit
is almost equal to the energy being lost in
the resistance, the circuit will behave as
though there were practically no resistance
present. Uunder these conditions the tuning
will be particularly sharp and the time lag
in the circuit will be very large, causing
serious distortion of the received speech.
When the reaction is increased sufficiently
to produce self-oscillation it means, in the
light of the foregoing discussion, that the
resistance losses have been completely com-
pensated for, and the equivalent resistance of
the circuit has become zero, so that the time
constant is now infinitely great. Thus, if
oscillations are once started they will persist.
The above considerations apply to any
tuned high frequencv circuit, including
tuners and tuned intervalve couplings.

TR I
| "rnnm'i-'“ lwnm

'{l: U.lh.u 1 i 1l LR IAY
uk Ll_lluf

CARRIER WaVE

OSCILLATION
IN AERAL

There is another source of distortion in
high frequency circuits quite apart from the
time lag discussed above, but the fault in
this case does not lie entirely in the receiving
circuit, the trouble originating at the trans-
mitter. This relates to change of wavelength
at audio frequency at the transmitting station
and loss of quality is only noticed when the
receiver is sharply tuned.

In an ordinary valve oscillator, such for
instance as a heterodyne wavemeter, if will
be noticed that if the H.T. voltage is varied,
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the wavelength will be slightly changed.
As the modulation of the carrier wave at a
transmitting station is often effected by
varymg the voltage on the’ plate of the
transmitting valve, it follows that the wave-
length will vary slightly in accordance with
the low frequency variations of the amplitude
of the carrier wave. For each particular
value of the amplitude of the carrier wave
‘then, there will be a corresponding definite
wavelength, that is, a band of wavelengths

(Further articles will deal with distortion in detecting and low frequency amplifying circuit

The E.J.H. Circuit.

LTHOUGH this circuit does not
pretend to be ultra-sensitive, it
appears to be efficient, and has
brought forth favourable comment.

Some readers claim to have used the circuit
for some time. How many have improved it?

About twenty variations are possible, and
a few of the best are given herewith. Figs. 1
and 2 are obvious arrangements. It is
better, however, to connect the grid leak
to the filament positive instead of placing it
across the grid condenser.

Circuits shown in Figs. 3 and 4 work well.
The value of the condenser C, is not critical,
and good results may be obtained with
0-o03ulF to 0005 uF. C, should have a

AND RADIO REVIEW AteusT 29, 192

1s produced. If the receiving circuit is v
sharply tuned, it will select one portion
this band of wavelengths to a greater extt
than the rest with the result that the qual
of the speech suffers. The writer has fou
that, even when using a single valve circ
without reaction, the quality of speech fr
a broadcasting station is decidedly:-bet
when received on a tuner wound with t
wire than on one wound with thick w
or ““ Litz ”” where the tuning is much sharp

maximum value of 0-o001 uI if the greate
efficiency is desired. Other condenser valu
are normal.

Figs. 5 and 6 are suggestions worth tryin
and are merely modifications of circuits th
writer has seen elsewhere. Fig. 6 is ar
interesting method of tuning to short wave
lengths, as the capacity and inductance o
the aerial are negligible. R, need no
exceed 1,000 w, and the circuit will wor
without it, but it is desirable to include it.
In the case of lig. 5 the inductance L, i
usually about twice the value of L;. The
most suitable values for individual sets,
however, must be determined by experiment.

E. J. H

- Y o] L )
c oF gf? =c ™ 4 153 e #/C + ?»—.
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Suggested modificutions to the circuit recommended by E. J. H.
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SHEET METAL WORKING.

SIMPLE PROCESSES USEFUL IN WIRELESS INSTRUMENT MAKING.
By Ricuarp TWELVETREES, A.M.I.Mech.E.
out a well-stocked tool drawer or cabinet

and then commence to describe the contents,
would result in a series of notes containing

T is said with a great deal of truth that
some wireless instruments can be put
=——1| together with the aid of very primitive

48 tools, but amateurs who confine them-
zlves to the work of assembling ready-made
omponents, miss a great deal of real scientific
nowledge, and certainly deprive themselves
f the pleasure and satisfaction to be gained
rom constructing their own apparatus
hroughout.

Now in selecting the best kind of equipment
or the kind of work bench or the workshop
lescribed in previous issues of this journal,

— very large number of important considera-

tions arise. The amateur may provide
himself with one of the numerous catalogues
of tool merchants, which in themselves are
extremely valuable, spend hours in making
up his mind what. to buy, and then go and
purchase an expensive set of tools which do
not actually fulfil the conditions prevailing
in his own particular work. In looking
through any illustrated catalogue one will
find details of many similar tools for per-
forming the identical operations, and in
some cases the differences relate to price
only. Price alone is not the sole factor to
be taken into account in selecting tools;
for whilst in some instances an inexpensive
tool will serve just as well as one costing
double the price, the reverse is equally true
in other cases. Sometimes the tool that
costs most to buy is the cheapest in the
long run, and a moment’s reflection will
convince the amateur constructor that the
selection and purchase of tools for his work
cannot be done properly without a very
considerable amount of forethought.

Classification of Tools.

In thinking out a plan for purchasing a
set of tools for constructional operations,
it is rather difficult to know where to begin,
unless we direct our thoughts in well-defined
channels. Standing in the middle of a
fairly well-equipped shop and glancing round,
one can see this and that tool without which
many jobs would be impossible. To turn

much information, but as untidy and jumbled
up as a tool drawer hurriedly crammed with
tools in a frantic endeavour to make the
shop look tidy.  Of course, the writer fully
realises that a mere cataloguing of tools
from a supplier’s list would not be very
valuable, and therefore in classifying the
tools, an endeavour will be made to
treat them in relation to their uses apd
offer such practical hints in their manipu-
lation as may be useful to the general
reader.

Cutting up Raw Materials.

Leaving, for the time being, the con-
sideration of wood working tools, the problem
of cutting our various kinds of raw material
into shape presents itself. We have a bench,
a kit of tools for marking out, some sheet
metal, and now desire to cut the metal into
shape with a minimum amount of waste.
If the metal happens to be of a convenient
size, some amateurs will proceed to divide it
into the required shapes with an ordinary
hack saw, and with luck they may succeed
under favourable conditions before all the
teeth of the blade disappear. The hack
saw is an extremely useful implement for a
number of purposes, but cutting sheet metal
is not included amongst them. If persisted
in, the use of the hack saw in this way will
increase the shop overhead charges to an
enormous extent by the continual purchase
of blades. By the way, do amateur con-
structors often think how the selection and
use of tools influence overhead charges?
Perhaps not, but the point is worth bearing
in mind, for money spent in purchasing
unsuitable tools, or replacing those damaged
by improper use, is money lost.

Shears for Sheet Metals.

The soft sheet metals, brass, aluminium,
tin, etc., up to 1/16 in. thick, used in wireless
construction, can be cut to any required
shape by the use of hand shears. If properly
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used, shears will cut the metal clean and
evenly, either in curved or straight lines
as required, leaving the edges so regular that
a few strokes with a file alone are necessary
to finish the work off.

Fig. 1 illustrates two useful forms of
shears, known as tinman’s snips, the straight
bladed pair being shown in the vice, whilst
the other pair for cutting curves has suitably
shaped blades. As it will not be necessary
to deal with sheet metal in very large sizes,
neither pair of shears need exceed 8 in. or
g in. in length, and care should be taken to
see that they are made from best Sheffield
steel. Cheap foreign tools simply flood the
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deflected. If difficulty is experienced in kee
ing the cuts straight when the shears a
held in the hand, it may be found easier
grip one end of the tool in the jaws of a vic
as shown in Iig. 1, hold the sheet met
between the blades with one hand, an
operate the tool with the other. This wi
enable beginners to guide the metal so th
the cuts agree with the lines marked on i
and incidentally to use the shears in th
easlest manner.

Unless a very keen edge is maintained o1
all forms of shears, they will tend either t
twist when being used or else to make th
edges being cut very ragged ; which can, o

Fig. 1.

market, and although to all appearances
they are of good quality, those with edges
usually fail miserably to maintain the
necessary keenness as soon as they have
to be sharpened.

A certain amount of practice has to be
acquired before one can cut sheet metal with
shears, accurately to marked lines; but if
the tool is so held that the edge can be lined
up with the mark representing the cut, very
little difficulty will be experienced. When
the metal has been cut to a length corres-
ponding with that of the blade, and the cut
has to be continued still further, the end of
the tool must not be moved sideways, or
the line of the cut in the metal will be

Tininan’s snips mounted in the

vice for accurately cutting sheet metal.

course, be prevented by rubbing the blades
as required with a fine piece of oil stone.

A Word about Vices.

As might have been expected, the vice has
introduced itself at a very early stage of
our discussion, and as it is undoubtedly the
hardest worked tool in the whole equipment,
some detailed reference to it becomes
desirable.

Vices can be purchased at prices ranging
from two shillings to five pounds each, so
that it will be seen that the amateur cannot
complain about any lack of variety. Per-
sonally, the writer prefers a fixed bench vice
with 4 in. jaws, the surfaces of which are
renewable, and what is very important—
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instantaneous grip action. The latter
nsists of an internal rack and cam move-
——ent, so that by releasing a trigger at the
Je of the handle, the jaws can be opened
" closed as required. This arrangement
ves much waste of time and labour in
ging wide and narrow parts of a piece of
ork alternatcly between the jaws. Swivel-
ase vices appear very attractive, as the
ws can be turned round to the most con-
enient position for working. There may
e some swivel vices that remain tight when
wivelled to any required position, but the
vriter has not vet been able to find one. As
. rule the swivel mechanism seems to over-
vhelm the stability of the vice and the whole
iffair develops a very ricketty condition.
The best results will be obtained by using

— good solid bench vice, fixed firmly in a

sermanent position, at a convenient height
The amateur is not advised to

or other accessories ; let the vice do one job,
and if it does that properly it will be worth
the money. The addition of anvils with
vices tends to induce the amateur to use
other parts for the same purpose, and will
‘probably result in damage to the jaws and
general ill-treatment of the whole vice.

Shaping Thick Sheet Metal.

When sheet metal 1s too thick to be cut

into the required shape with shears, one of

"two methods may be used. The first is
¢ that of using a cold chisel and the second
consists of drilling adjacent lholes all round
the lines showing where the cut has to be
made.

Now although the chisel is probably the
oldest tool known to the human race, few
amateur mechanics are really adept 1n using
it. Let us imagine we have to cut a narrow
strip from a piece of sheet brass about } in.
thick and propose to use a hammer and
chisel for the job. A line indicating the
cut is first marked on the brass and the
sheet is held in the vice so that the jaws are
level with the line. If the chisel is held at
a proper angle, the action of the blows
combining with the shearing efiect of the
edge and the jaws of the vice, will cause
the strip to separate from the remainder of
the metal very easily, and without burrs or
other irregularities on the edge. In all
kinds of chisel work it is essential to keep
one’s eyes fixed on the edge of the tool, not
on the top. A third-rate mechanic can
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always be picked out, because in using his
hammer he will look at the top of a chisel
to be struck, rather than at the cutting edge,
where the actual business is going on. In
addition to the flat chisel for cutting out work,
one or two cross-cut chisels will be found very
useful for forming large holes or openings in
sheet metal. Narrow cross-cut chisels are
used for cutting away circular portions by
following circular lines previously marked
out with dividers.

The amateur constructor who desires to
produce quick and accurate work should
spend some time in becoming proficient in
using various forms of chisels, not only for
cutting out sheet metal but for chipping
and removing odd bits of metal, which are
treated by filing in the ordinary way. Ten
strokes of a chisel will perform more work
than several hundred strokes of a file, and
at less expenditure of labour and wear and
tear on tools.

\When work to be cut by chiselling is not
held in the vice, it must rest upon a solid
metal block—other than the marking-out
slab, if you please—and the hammer used
for the job must be nicely balanced. It is
curious to notice the different ‘‘ feel”” of
hammers of equal weight, some of them
appearing to be much heavier than others.
One secret of good chisel work is a well
balanced hammer, and if a newly purchased
one seems heavy to handle, the balance can
be corrected by rasping away the reduced
portion of the shaft until the desired result
1s obtained. In the days when really first-
class hand work was done in workshops,
little details of this kind received close at-
tention, and the amateur will appreciate
that such minor relinements in tools make
all the difference between good and indifferent
workmanship.

Bending Sheet Metals.

Having discussed the more important
points connected with shaping sheet metal,
we now have to consider how metal may be
bent into a few simple forms. Attempts
to bend sheet or strip metal at right angles
in the jaws of a vice usually leads to disap-
pointing results, for not only do the edges
of the hard jaws disfigure the metal, but the
latter is very apt to split whilst being
hammered over. Without entering into
complicated details of the art of metal
bending, we may pass on by recommending
the use of the bick iron illustrated in Fig. 2,
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together with a special square-faced hammer
which should be kept for this class of work
alone. The main thing to bear in mind
when bending metal sheet is that the fibres
of the metal will not stand sudden extension,

AuvgusTt 29, 1923

the metal when being driven through wi
a hammer, and also permits of its ez
withdrawal after the hole has been mad
Metal to be punched out in this way must
laid flat on a lead slab, and the range «

(1) (2)
Iig. 2.

(1) Punch. (2) Bick iron.

so that the bends must be worked up gradu-
ally if chances of fracture are to be avoided.
Graduated hammer blows are also necessary
in bending sheet metal into curved forms,
the rounded portion of the bick iron finding
useful employment in this direction. Bick
irons, like butter, are sold by weight and for
wireless amateurs the smallest size, about
10 lbs. in weight, will be plenty big enough.

Punching Holes in Sheet Metal.

A tremendous amount of time can be
saved by using punches to make small holes
in sheet metal, instead of by drilling. The
usual form of hollow or wad punch is not
recommended for the purpose as these are only
suitable for use on soft materials.  Punches
for this kind of work must be made specially
and can be formed from chisel steel turned
down at one end to the size of the hole
required. For a distance of about } in.
behind the flat end of the punch the tool
must have a clearance made by gradually
reducing the diameter. This, as shown in
Fig. 3, prevents the tool from jambing in

Tools used in sheet metal working.
(3) Screw punch.

(3) (4)

(4) Square-fuced hammer.

punches may include sizes from 1/16 in. up
to 3/16 in., above which latter size there
is the risk of buckling the metal. A special
form of punch shown in Fig. 2 is very useful

| o SPECIAL PUNCH

|

SHEET METAL

—

LEAD BLOCK (

(

Fig. 3. Method of punching holes in thin sheet metal.
for making small holes near the edges of
sheet metal, but for most purposes the
plain punch used with a hammer and lead
block will be found more generally useful.
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DUPLEX RADIOTELEPHONY ON
CONTINENTAL RAILWAYS.

By NicnoLas LANGER.

"N OME interesting work has recently
been done on the Continent in develop-
ing a system of duplex radio tele-
phony on trains, and the experiments

carried out have been extremely successful.

This new method differs from older attempts

in that instead of the transmission being

conducted entirely by wireless, there is

a combination of both wired and wireless

telephony. A fixed

direction of propagation of the electro-mag-
netic waves a very considerable saving in
transmission energy is thereby obtained,
whilst no interference occurs with the
ordinary use of these wires for telegraphic
or telephonic purposes. The principle is
nearly the same as with the well-known
wired wireless system which is used almost
all over the world. Fig. 1 illustrates how
the wvarious connec-

== tions are made in

transmitting station,
instead of propagating
electric waves in all
directions,  energises
the wires such as are
used for telegraph or
telephone purposes.
The receiving aerial
is arranged along the
top of ithe railway
carriages as shown
in the accompanying
photograph. There is
no connection between
this aerial and the
telegraph and tele-
phone wires which run
along the side of the
railway, so that be-

order that conversa-
tions may be carried
on between a pas-
senger travelling in
the train and the fixed
wireless transmitting
and receiving set at
the railway station,
and it also indicates
how connections are
made with the ordinary
telephone line so that
a subscriber in a town
can communicate with
a friend travelling by
train at any distance.
If the traveller wishes
to communicate by

tween these two points
the transmission 1is
actually wireless. The
earth cannection of
the apparatus installed on the train itself is
the rails of the track on which the train
travels. Since the telegraph lines running
along the side of the railway determine the

the verial wires,

The brackets on the extreme left and right support
The lead between the compart-
ments is the connecting cable.

telephone with a friend
in a distant town he
makes use of the
system of wireless
ring up the ordinary
telephone exchange. He is then con-
nected directly with the telephone of
the subscriber in the town and a con-

on the train to

TELEFHONE
EXCHANGE

.NS:NER

Fig. 1.

Schematic diagram showing how communication is established between a subscriber on the

public telephone system and the moving train.,
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Fig. 2.

versation can be carried on without any
interference.

One of the principal difficulties which
have held up the development of ordinary
wireless transmission to and from trains
has been the fact that it has not been
possible to install anything in the way
of an efficient aerial on the moving train
itself. The height of the aerial is decided
by the fact that the train has to pass under
bridges, and since the distance which can
be communicated over is largely dependent
upon the height of the aerial, this has been
a serious drawback. With the present
system, however, the actual wireless trans-
mussion has only to cover a distance of two
or three yards to the adjoining telephone
wires, and consequently an enormous saving

»||”

Circuit arrangement al the fized station.

of energy is the result, and a very inefficient
aerial system will sutfice.

Fig. 2 shows the circuit arrangements
at the fixed station. Valves are used to
generate the high {requency oscillations,
the apparatus corresponding largely to an
ordinary wireless telephone transmitter. In
place of the ordinary aerial and earth con-
nections we have connections to the tele-
graph or telephone wires and to earth.
The simple receiving circuit is shown on the
right-hand side of Fig. 2.

On the train itself a similar valve trans-
mitter is employed, and here again instead
of aerial and earth the connections are
made to wires stretched along the top of
the coaches and to the wheels running
on the rails, The circuit arrangement of

Fig. 3.

Conmections of transiitting and receiving equipment installed on the train.
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ae apparatus on the train is shown in
ig. 3. At the present time on the trains
tted with wireless there is an official
vho arranges to put passengers in touch
vho desire to carry on a conversation.
t is not, however, essential that this
sfficial should be in attendance, as new
apparatus is devised whereby by simply

AND RADIO REVIEW 731

lifting the receiver the circuits may be
put into operation, and these being tuned
to definite wavelengths there is no manipu-
lation necessary.

The system has been developed by the
Huth Company in Berlin, and particularly
by two engineers of that Company, Nauwerk
and Walter.

A Common Fallacy.
By W. J. JouGHIN.

ANY sayings oft repcated by

radio enthusiasts do not bear

careful criticism. One fre-

quently hears, for instance,
the remark, ‘‘phones burnt out.”” This
immediately brings to one’s mind the idea
of stupendous signal strength of such magni-
tude as to fuse the wire carrying the speech
currents.

Careful measurements on average loud
speaker signal currents show that the alter-
nating component rises on a peak to about
two or four milliamperes above the steady
plate current. Much greater modulation
currents may be obtained, it is true, but the
average value is of this order. Loud speakers
or telephone earpieces when wound for
high resistance usually have wire of No. 47
S.W.G. This wire has a diameter of 0-002 in.
and the current required to fuse a fair length
of this wire is 0-917 amperes. Allowing that
this wire would fuse much quicker when
wound into a coil, as the heat would not so
easily become dissipated, it is safe to assume
that a coil of No. 47 S.W.G. would require
a current of a quarter of an ampere to become
unduly hot. Who, then, has such an efficient
amplifier as to obtain plate current variations
of the order of one quarter of an ampere ?

Obviously telephones do not burn out
as is popularly supposed, through excessively
loud signals or powerful atmospherics, and
one must look elsewhere for the trouble.
When using powerful amplifiers with un-
suitable intervalve transformers, it is possible
to hear the signals through the rattling
of the transformer stampings. This is no
exaggeration, and a good telephone with
the diaphragm removed will similarly re-
produce signals. due to movement of the
windings. Here we have the root of the
trouble. Physical movement of the wires,

either individually or collectively, may
easily account for the fracture of the wire
at some weak point. This suggestion is
borne out in practice, as several years of
observation on the behaviour of telephone
headgear has brought the following
phenomena to notice.

Low resistance telephones are by no
means immune from this trouble, but
in any given batch it is usually found
that approximately two-thirds are high
resistance and the rest low resistance. There
is also one remarkable fact which may
easily be verified. In the case of Brown
adjustable telephone headgear, the fault
when it develops can easily be traced.
If the earpiece is held with the terminals
towards one, it is usually the coil to the left
which has the fault in it, and very often
the fault there is near, if hot actually at
the join of the leading-in wire. This leads
one to expect that the movement is greatest
where the magnetic force is greatest. Another
check which gives much information is
the examination of the broken ends. These
have seldom shown signs of having been
fused, and in those few cases where fusing
has occurred it is safe to assume that second-
ary effects disguise the real root of the
trouble. In the majority of cases, however,
it is a plain fracture showing signs of
brittleness, a condition probably attained
by slight ageing. [Irequently it is found
that the dye in the green silk-covered
leading-in wire has set up local action on
the copper extending to several layers.

There 1is sufficient proof to veto the
idea that telephones or loud speakers
can burn out through ordinary use, and it
is to be hoped that a non-committal phrasc
such as * petered out ”’ might be substituted
for one so obviously incorrect.
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS

FOR THE RADIO AMATEU

By MauricE CHILD
(Vice-Chairman of the Radio Society of Great Britain.)

EXPERIMENTS

EXPERIMENT

To arrange simple apparatus to de-
monstrate highly selective reception.

The apparatus required is as follows :

3-contact tuner.

“R valve.

Filament Resistance.

6-volt battery.

Variable H.T. battery.

0-0001 mfd. variable condenser.

0-0003 mfd. fixed condenser.

0001 mfd. fixed condenser.

Telephone transformer.

Set Igranic or Burndept coils for wavelengths
from 200 to 1,500 metres.

Coil holder.

The apparatus should be joined up as in
Fig. 25. This diagram has been purposely
shown in a somewhat unorthodox manner,
the principal variation being in the arrange-
ment of the grid circuit and reaction coils,
which must not be, under any circumstances,
in inductive relation with the aerial tuning
coil.

It will be seen that there is no grid leak
provided. In its place we have a circuit

\\%4

y

00003 »F

REACTION COIL,

+

il

which can be tuned with the 0-0ocor micro-
farad condenser, and on the accuracy with
which this circuit is tuned will depend the
success of the experiment. The connections

Fig. 25.
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No. 16.

from the valve to the grid circuit coil and
reaction coil should be kept as short as
possible and well away from the other parts
of the apparatus, especially the tuner.

Having selected the wavelength it is
desired to receive, the aerial circuit must be
adjusted by means of the buzzer in the
usual way. For this purpose it may be
found convenient to temporarily disconnect
the grid circuit, variable condenser and
inductance, and substitute the usual form
of grid leak.

On signals being obtained the grid leak
should be cut out and the grid circuit care-
fully tuned until signals are heard. In all
probability they will be weak, and can be
strengthened up by carefully adjusting the
reaction coil. Further improvement in signal
strength may be gained by varying the
voltage to the H.T. battery, but as the
object of the experiment 1s to demonstrate
the possibilities of selective reception, great
strength of signal must not be looked for.
It should be possible, however, to completely
eliminate signals of any wavelength within
1 or 2 per cent. of that desired, provided their
strength is not too great.

With regard to the size of coils to e used
for the grid circuit, these will depend, of
course, on the wavelength to be received.
In general, however, it will be found that the
greatest success is obtained when the coil in
the grid circuit has a minimum wavelength
slightly under that which is to be received.
The reaction coil should be one size smaller
for wavelengths up to 8oo metres, after
which the size need not be increased. With
the values given, it will not be found practic-
able to use this arrangement tor long wave-
lengths much above 2,000 metres, but if it
is desired to do so, the usual arrangement of
an additional condenser across the aerial
inductance coil, together with a condenser
of 0-0005 mifd. in place of the o-ooo1 mid.
will enable longer wavelengths to be received
by this method.
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EXPERIMENT

“To demonstrate the reception of long-
(ave high power stations.
«The apparatus required is :
“R 7 valves.
4 t-volt accumulator battery.
Filament resistances.
, 2-megohm grid leak resistance.
80,000-ohm resistance.
] H.T. batvery, 30 volts.
Telephone transformer.
Pair 120-ohm telephones.
1 0-0005 microfarad condenser.
1 0-001 fixed condenser.
1 0-001 variable condenser.
1 Set ‘‘ plug-in  inductances from 200 turns
upwards, with holder stand for same.
1 Heterodyne wavemeter.

The apparatus must be joined up as in
fig. 26. The aerial inductance “ A ”’ should
e suited as regards size to the wavelength
t is desired to receive. The reaction coil B
:an be of half the turns on A. Various values
of these inductances of the ‘ Igranic ”’ and
‘ Burndept ”* type are appended for the
zuidance of the experimenter.

The values given on these tables assume
2 condenser of 0-001 microfarads across the

[ Y )
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No. 17.

one size smaller can be used for any given
wavelength when connected in the aerial
circuit.

The voltage of the H.T. battery should be
from 60 to 8o volts, and may be higher
with advantage with certain valves.

In this matter the experimenter is advised
to try out things for himself. For wave-
lengths varying from 15,000 metres upwards,
the fixed condenser of 0-00035 microfarads
may be increased to 0-00075 with advantage.

As most stations on these long wavelengths
are employing continuous waves, it is
necessary that some part of the circuit
shall be set in oscillation, such as the aerial
circuit, and in the diagram the reaction coil
1s shown coupled directly to this circuit.
The experimenter need not trouble himself
with regard to the production of waves
from his aerial, as they will be very, very
weak, owing to the large inductance inserted
in this circuit; such radiation would only
be detected at a distance of a few hundred

r

800000

0 0006,F

0 001, F

L. g 5 )
. g
If——_;

I |

[

\Q/

Fig. 26.

inductance, and the wave range is that
obtainable with this condenser. The ex-
perimenter must bear in mind, however,
that the extra capacity of the aerial system
across the inductance will increase the wave-
range by quite an appreciable amount,
especially on the shorter wavelengths. As
a general guide it will be found that coils

Long-wave recetving circuil with separate heterodyne wavemeter.

vards, except with very elaborate or powerful
long wave amplifying apparatus.

It is unlikely, in practice, that any other
experimenter or station in the near vicinity
will be receiving on such very long wave-
lengths, and if so, will not probably be
adjusted to the particular wavelength that
may be selected for reception.
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With this circuit, the experimenter will
find that the difficulty will not be to receive
signals, but to select out any one particular
set of signals from all the others. For this
purpose it is necessary that a separate
oscillating circuit be provided, such as a
heterodyne wavemeter,* which is shown in
the diagram.

The instrument should be set up close to
the aerial tuning inductance, the reaction
coil should be adjusted so that no oscillations
are self-generated, and the wavemeter
condenser swung round to a position where
signals are heard.

Having adjusted the note of the signals
in the telephones to the required pitch,
the reactance coil should be brought up
until the aerial circuit is almost on the
point of self-oscillation. By carefully
re-tuning the 0-0o1 mfd. variable condenser,
it will be found that the signals required
will stand out clearly above any others of
a slightly different wavelength. With a
little practice, this circuit can be made
to receive signals from many of the American
and Continental high-power transmitting
stations, and will be found to be quite
easily handled.

The writer nearly always employs this
circuit when wishing to demonstrate the
reception of long wave signals.

Further note or low-frequency amplifica-
tion can be employed if desired, but is
not recommended on wavelengths above
8,000 metres unless special transformers
and circuit precautions are employed.

A useful extension of this experiment
without involving the use of any more
apparatus is the approximate calibration
of the aerial circuit in order that any par-
ticular station can be easily located by
reference to the wavelength being received.

At first sight this might be thought to be

unnecessary, since the wavemeter itself
might be employed for this purpose.
It is easily demonstrable, however,

that in the case of weak signals, they cannot
be heard unless the nofe as fixed by the local
oscillator or wavemeter is fairly high, and
thus it becomes troublesome to every time
find the ““dead point” on the wave-
meter condenser scale, from which the
wavelength received can be read. This is

Tx F;)r construction (;f hetel_'od_yne- wz;vemeters,
see The Wireless World and Radio Review, Sept.
30th, 1922.

AND RADIO REVIEW AvgusTt 24, 192!

particularly the case ‘with very long wa
stations.

The procedure to be adopted for t
calibration of the aerial circuit may
best explained by taking an example.

Assume the station required 1s Eilve
(OUI). The published list of stations giv
the wavelength as 14,400 metres.

Reference to the table or graph of indu
tance values shows that a coil of 1,000 tur
can be used, and the condenser value wil
probably be about 4o degrees.

Having therefore approximately adjuste
the aerial circuit, the wavemeter or loc
oscillator can be adjusted until the signal
are clear.

It may be necessary to listen for som
time to hear the code call of the statio
given, as, unfortunately, this is not alway
a frequent occurrence.

Having definitely established the fac
that the signals heard are those required
the reaction coil is brought up until self
oscillation 1s almost occurring, and th
aerial condenser slightly readjusted wunti
the signals stand well out from others.

It will be found that the resonance point
is very sharp. The wavemeter has now to
be adjusted until a silent or dead point is
found, either side of which the signals begin
to ““ bubble " in.

At the silent point read the wavelength,
and plot this off with the aerial condenser
reading on to a tuning curve.

Repeat the same procedure with two or
three other stations whose wavelengths
come within the range of the particular
coil used, and a useful curve may then
be drawn.f

T See Fig. 9, Experiment 5, The Wireless World
and Radio Review, p. 172, Muy 12th, 1923.

In next issue :-
Complete Constructional Details

ot
A PORTABLE FOUR-VALVE
RECEIVER
By F. H. HAYNEs.

WORKSHOP PRACTICE

By Capr. RicHARD TWELVETREES,
- AM.1Mech.E.

LOW VOLTAGE CATHODE-RAY
OSCILLOGRAPH
By N. V. Krepivg.
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A FIVE-VALVE RECEIVER

THE EXPERIENCE OF AN
BUILDING A MULTIVALVE

ULTI-VALVE Receivers, con-
structed on orthocdox lines, have
reached such a state of perfection
that one 1s rather at a loss to
ntroduce anything new or striking into the

EXPERIMENTER IN
SET.

employed at present, and which combines
selectivity with stability and maximum
amplification on all wavelengths. Various
other points were taken into consideration
and these will be referred to in due course.

lesign of an in- The receiver
strument. consists of two

Nevertheless, high  frequency,
the advent of detector and two
broadcasting  in low frequency
this country has stages and this,
brought the ama- in the writer’s
teur face to face opinion, 1is the

with many new
problems in the
pursuit  of his
hobby, and not
the least of these
problems is the

practical applica-

tion of two or
three stages of
high frequency
amplification  to
the short wave-
lengths on which
broadcasting s

carried out.

The question of
reaction has to be
considered and the
most suitable
method of coup-
ling the reaction
coil into a par-
ticular circuit to

prevent re-radia-
tion from the
aerial in accord-
ance with  the

best combination
of valves for the
reception of weak
or long distance
signals and also to
provide sufficient
power to operate
a loud speaker
satisfactorily.

To obtain
lectivity and
stability of the
high frequency
circuits it was
decided to adopt
high frequency
transformers  in
place of the well-
known tuned
anode method of
coupling and for
maximum ampli-

se-

fication, particu-
larly  on  the
shorter wave-

lengths, the inter-
changeable type of

Postmaster - Gene-
ral’s regulations.
In the following

description of a five-valve receiver, the
writer proposes to explain how these
difficulties were overcome in his own

case and an instrument produced which
is capable of receiving on any wavelength

T'he complete five-valve recerv.r.

high frequency
transformer  was
considered  imost

to the photograph,

Reterence
which shows a front view of the receiver,
will enable the reader to locate the various
controls as their respective positions and
uses are described.

efhcient.

www americanradiohistorvy com



www.americanradiohistory.com

736

In the first place, it will be observed
that the five valves, or rather, their holders,
are mounted on an ebonite panel which is
sunk below the level of the main panel to
a depth of some 4% inches. Thus the valves
are well protected against mishaps and need
never be removed unless for the purpose of
changing.

The two interchangeable H.F. transformers
are situated at the top left-hand side of the
main panel, the first one being removed to
show the four brass sockets into which four
brass plugs on the transformer fit, when
in position.

AERIAL

THE WIRELESS WORLD AND RADIO REVIEW
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A number of these transformers have b
wound in pairs, to cover wavelengths
to 3,000 metres. The reaction coil, used
conjunction with a potentiometer not p
viously referred to, produces the necessa
regenerative effect for the reception of we
telephony and other signals, over the who
range of transformers used.

Above 3,000 metres, two resistance-cap:
city units have proved extremely efficier
and so no transformers have been wound f
longer wavelengths than this.

Immediately under the two H.F. trans
formers can be seen their tuning condenser

TELEPHONES ~ LOUD SPEAKER
w T T
l i

0
© EXTERNAL
REAGTION T

EXTERNAL
REACTION
‘@I

=T
&

by

1
°

Sy

0:00054F

Loreo

+

HT| BATTERY

GRID CELLS

=

|

6 VOLTS (LT

o+

Diagram of the connections showing the wrangement of the swilches.

The large hole cut in the panel allows that
part of the transformer ebonite former
which carries the actual windings, to pass
through to the interior of the instrument, so
that a movable reaction coil behind the
panel is enabled to couple magnetically into
the secondary winding of the transformer.
This reaction coil is controlled by means of
the ebonite knob at the top left-hand side
of the instrument, suitable reduction gear
being fitted to give a slow movement to the
coil. The primary and secondary windings
of the transformers are wound side by side
in two narrow grooves turned out on the
periphery of the ebonite former and sepa-
rated by ", the inner groove containing
the secondary winding.

each of o0-0002 mfds. capacity. These
condensers are usually set to zero when the
resistance-capacity units are in use.

Normally the two H.F. and detector valves
are in operation and anti-capacity switches
are provided for bringing in the two low
frequency valves as required. The two
switch knobs are those to the right on the
top row. Thus, three, four, or five valves are
available, and in practice this provides
sufficient flexibility for all requirements.

The adoption of a large number of switches
for cutting out valves, is not greatly favoured
by the writer as it usually introduces un-
desirable capacity effects.

The short wave coil covers a range of
200 to I,000 metres and the long wave coil a
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nge of 1,000 to 3,000 metres. The variable
ndenser to the right of the eighteen-point
ritch, provides the fine tuning required.
It will be observed that plugs and sockets
e utilised to make connection from the
rial and earth to the set, the aerial plug
:ing provided with three sockets. When
s plug is inserted into the middle socket,
fixed value 0-0003 mfds. condenser is
icluded in the aerial tuning circuit, while
similar condenser of o0-0o1 mfds. capacity
, introduced when the plug is moved to the
ottom socket. This little arrangement has
roved invaluable for short wave working.
The potentiometer of 200 ohms resistance
nd the three filament rheostats occupy the

THE WIRELESS WORLD AND RADIO REVIEW

737

appeal to many readers, because a potentio-
meter control switch is more often than not
left in the “on ” position after the set has
been in use, with the result that the accumu-
lator is being slowly discharged.

One other control remains to be explained,
namely, that to the right of the bottom row
which is a selector switch arranged to make
contact with any one of a number of studs
connected up to the high tension battery
contained within the set. This selector
switch is included in the plate circuit of the
last valve, which may be an ordinary hard
valve of the well-known “ R type or an
“L.S.2" so that a higher voltage can be
applied when it is desired to produce a gref;t

e
|

Couruin
ONRENIER,

HNQDE
ResisTANC T

IGQ.O_OG [N

GRIVD LE
R

Pmmnug

Winoin

Skcanoan ey
Wino NG .Y B A

TRANSFORMERS .

| Resmry

Constructional details of the plug-in units for intervalve coupling in the high frequency circuils.

third row; the first rheostat serving to
control the two H.F. valve filaments, the
second the detector valve filament, and the
third the two L.F. valve filaments. The
potentiometer is not used to any great extent,
as the two high frequency stages are quite
stable in action even with a full negative
potential on the grids of the H.F. valves.
It has not been necessary to provide a
switch for disconnecting the potentiometer
winding from the accumulator when the
set. is out of action, as the first rheostat
automatically performs this function when
it is turned to the ‘‘ off ” position. The
theoretical circuit diagram will make this
point clear and it is thought that it will

volume of sound from the loud speaker. It
will be understood that no attempt has been
made to convert the last valve into a power
magnifier in the true sense, as the voltage
used never exceeds go volts, and for
normal working the usual voltage of sixty,
as applied to the first few valves, has been
found quite sufficient for the last valve also.

Nevertheless, provision is made at the
back of the panel for connecting up a battery
of dry cells in the grid circuit of the last
valve to give the grid of this valve an
additional negative potential.

The internal wiring is carried out with
No. 16 S.W.G. tinned copper wire and all
connections are soldered. W. R. C.
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER.

WIRELESS THEORY—XXIL

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.

Recent sections deal with series and parallel circuits, damping, choke

coils, and transformers.

By W. JawMes.

44 —Mutual Induction.

UPPOSIE we have a circuit such as
Fig. 1074, the inductance of coil A
being 1,000/H, and that of coil B,
400 nH. We may lind the mutual
inductance of the coils by measuring the
mmductance of the coils when they are con-
nected in series as in Fig. 107¢, and measuring

™M
o— - ~ le}
= |

A
O— 0
L. M
_fmmé g
(O] A gB 3 B
o —0
[ z »
EEB ¢
Y n
o = .

b=
[ é
Fag. 107.  To obtuin the mutual inductance, measure

the inductance with the coils in series as ut (C), and
then with the connections as at D.  If the inductunces

are Ly and L,, M IATL'

the inductance again with the connections
to one of the coils reversed as in Fig. 1o7p.
11 the inductances measuredare L, and L, H,

[

the mutual inductance M = Ll— uH. 1

in the case considered M = 250 uH, we

may find the coefficient of coupling as
follows :
k M
vA X B

e 1250

/1,000 X 400

Any addition to the total inductance of
either circuit changes the vatue of £ Thus
if a coil of inductance 500 uH is added to
circuit 1, as in Fig. 1078, this coil not being
inductively coupled with any of the others,

koL 250

04

— = =032
v (1,000 -+ 500) X 100
The coupling 1s reduced.
45. — Effects Produced in Coupled
Circuits.

Wireless circuits are commonly coupled
one with the other. Thus the aerial circuit
may be coupled with a second circuit.
It is interesting to notice the effects pro-
duced by coupling circuits. It will be
remembered when dealing with iron cored
transtormers the efiect of resistance, capacity
or inductance connected in the secondary
circuit 1s equivalent to introducing those

AKD> ;
> 2

~ AKAOB 2R,
0

TV ——

Fig. 108.  Coupled circuits with resistances R, and

B, tn euch circuit. The effect of the resistance of

circuil (2) 1s to increase the appurent resistance of
cercurt (1) and vice versa.

quantities into the primary circuit (section 17).
The co-efficient of coupling of the coils of
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iron-cored transformer is high—generally
the neighbourhood of o-g5. If & were
ity, M = v LL,.
In the case of a circuit such as Fig. 108,
uch consists of circuit 1, possessing
sistarfee R, and an inductance A equal to
coupled to circuit 2, which also consists
an inductance B and resistance R,
e effective resistance of circuit 1 is in-
eased by the quantity

2
<aﬂ> R, ; where w = 2xf (f = the

Zy
equency of the current),
M = the mutual inductance,
Z, = impedance of circuit 2,
R, = resistance of circuit 2.
The total effective primary resistance is
2
hen Reff = R, - “—’—M
" 12
It should not be difficult to see that the
rrimary effective resistance is increased if

R, ohms.

—t is remembered that the secondary losses

nust be made good by a transfer of energy
Tom the primary.

At the same time, the effective inductance
of circuit 1 is modified, and is given by

2
Leff =1, <“ﬂ> i
Zs 5
While the effective primary resistance is
increased the effective primary inductance
is reduced. The extent to which the
effective values of the primary circuit are
changed may be varied by altering the coup-
ling between the coils. There will be one
value of coupling which produces the
maximum current in the secondary circuit

)
J

CURRENT

T FREQUENCY

Fig. 109. Curve A represents the resonance curve

for circutt (1) above. When circuit (2) is coupled,

the resonance curve ts as shown by curve B, If the

resistance of circuit (2) is increased, or if the coupling
is increused, the curve will be us represented by C.
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(2). The value is most easily obtained by
experiment.

When the primary circuit has a con-
denser in addition to inductance and
resistance, this circuit may be adjusted so
that it is in resonance with the applied
voltage, but the effect of coupling a second
circuit is still to reduce the effective primary
inductance and increase its resistance. The
value of the primary condenser will have to
be altered to compensate for the reduced
inductance when it is necessary that the
resonant frequency of the primary circuit
should be the same as that of the applied
voltage. Referring to Fig. 109, curve A4 is
the resonance curve of the primary circuit
alone. When the secondary circuit is
coupled, the resonant frequency of the
primary is increased through the effective
inductance of the primary being reduced,

I I R? I I .
U~ 3 NTc ~ i1z~ 3 Nrg When R is
negligible.)
and at the same time the current at the

™
P ~— 1
~ A %!g% 8 C
O—————— AN /\,\/\N\r—T
R, R,

Fig. 110. Coupled circuit with condenser C in the
secondary circuit (2).

resonant frequency is reduced through the
mcrease of the effective resistance, as
represented by curve B. If the resistance of
the secondary circuit is increased, the
curve is flattened as represented by curve C.
If the secondary circuit is tuned to the
frequency of the voltage with the primary
removed, and then the voltage is induced
into the secondary circuit from the primary,
Fig. 110, the effective resistance of the prim-
ary is increased while the effective inductance
may be increased or decreased, according
to the frequency of the applied voltage.
If the frequency of the applied voltage
should give resonance in the secondary
circuit, the effective resistance of the
primary may be very greatly increased.
In the case where the primary and second-
ary circuits are both separately tuned to
the frequency of the voltage, the maximum
secondary current is obtained when
w?tM2=R R, The correct value of mutual
inductance 1s best found by trial. A curve
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plotted to show the relationship between
the secondary current and the mutual
inductance is given in Fig. 111. Increasing

the secondary resistance reduces the
R
g > By
2 Vo4 8
2 MUTUAL INDUCTANCE
Fig. 111. The secondary current varies with the

mutal inductance in the manner shown. There is one

best value of coupling which gives the maximum

secondary current. If the secondary resistance is

increased, the relationship between secondary current
and the coupling s as shown by curve B.

THE WIRELESS WORLD AND RADIO REVIEW

Avgust 29, 192

secondary current as shown by curve B.
the voltage applied to the primary is E, t
primary and secondary resistances R, and

I, = ——— when adjustments are ma
2V RR,

so that the secondary current is a ma®imur

with the circuits both separately tuned

the frequency of E. The secondary currer

will be higher the lower the seconda

and primary resistances.

The wvoltage ratio of coupled circui
depends upon the values of the capacit
and resistance. When they are very tightly
coupled as in the case of some types o
high frequency transformers, the voltag
ratio. may be almost the turn ratio. T
obtain maximum secondary voltage, th
secondary capacity and resistance shoul
be made as small as possible, when th

I G
voltage ratio is almost Y\ =
2

Wireless Club Reports. |

Iliford and District Radio Society.*

On Thursday, August 9th, an open-air demon-
stration was given in St. Valentine’s Park, Ilford.
Splendid results were obtained, speech and music
being audible as far distant as a quarter of a mile.
The proceedings, were unfortunately brought
to a premature close owing to heavy rain.

The thanks of the Society are due to Messrs.
The Western BElectric Co., who, through their
agents, Messrs. Negretti and Zambra, loaned a
set of their loud speaking equipment. Thanks are
also due to Messrs. The Fullers United Electric
Works, who lent five of their accumulator H.'I'. units.

Hon. Seec., L. Vizard, 12, Seymour Gardens,
Iiford.

The Stoke-on-Trent Wireless and
Experimental Society.*

The last lecture of the summer¥session was
delivered on Thursday evening, July 12th, by
Mr. R. W. Steel, who took as his subject * The
Measurement of Electrical Quantities.”

Mr. Steel dealt particularly with the measure-
ments of those quantities encountered in wireless
work, describing the measurement of resistance,
inductance, capacity, potential current, etc., and
by means of many diagrams he showed the appara-
tus required and the methods of connecting up.

The Society has now closed down until after
the holidays, and the next meeting will be held
at the Y.M.C.A.,, Hanley, on Thursday evening,
September 6th.

Hon. Sec., F. J. Goodson, B.Sc., Tontine Square,
Hanley.

Tottenham Wireless Society.*

“Mast Construction ”” was the subject cdealt
with in a lecture delivered by Mr. A. G. W. Cole,
on Wednesday, August 15th.

|
The lecturer explained the many details of a
mast he had constructed from a 20-ft. length of
3ins. by 2ins. joined by an 18ins. bolted tongue
joint to a 20 ft. length of 2 ins. by 2ins. The
whole was tarred and sunk in a * tabernacle ”
buried in concrete. The mast stays in two sots
were of ex-Government cable and secured ten
feet distant fromn the mast base.
The total cost was 9s. 6d., and the mast was
strong enough to support a man climbing it.
Hon. Sec., 8. J. Glyde, 137, Winchelsea Road,
Bruce Grove, Tottenham, N.17.

Walthamstow Amateur Radio Society.*

On Thursday, August 9th, Mr. E. G. Whiter,
the Chairman, gave a very interesting and in-
structive lecture on the manufacture and working
of ebonite. i

Commencing from where the rubber latex is
first collected in the East, the lecturer described
in detail all the various stages through which
rubber has to pass before it can be put on the
market in the form of ebonite.

The lecturer’s remarks helped members to realise
why good ebonite is so dear.

Hon. Sec., H. J. Sarson, Y.M.C.A., Church Hill,
Walthamstow, E.17.

Honor Oak Park Radio Society.

A brief description was given on August 8th
of a very interesting visit to Marconi House by a
party of tenn members on July 28th. Mr. R. C. Lane
gave an interesting talk on ‘ Cause and Effect
of Reaction.”

Hon. See., Mr. G. J. Price, 22, Honor Oak Park,

S.E.
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NOVEL IDEAS AND INVENTIONS.

Abstracted by
PuiLip R. Coursey, B.Sc, F.Inst.P., AMIEE.

nproving the Loud-Speaker Horn.

The exact shape to be given to the horns
{ loud-speaking telephones, or similar ap-
aratus, in which the horn is intended to
mplify a sound, has long been a cause of
It i1s usually stated that
ood reproduction is only possible if the
orn is so designed as to give a uniform
r smooth expansion with a complete absence
f sharp reflecting edges, etc. It hasrecently
een claimed however* that improved
esults are possible if a definite reflecting
surface 15 provided by constructing the
10rn in two portions, which make an acute
ingle with each other, somewhat as sketched

flig. 1.

in Tig. 1, which gives a section through a
horn of this type. Sound waves entering
from the smaller end of the horn are reflected
by the curved portion of thelhorn somewhat
as indicated by the dotted line.

Loop Aerials for the Home.

For the reception of radio broadcast
transmissions loop or frame aerials are often
used, but their bulky nature when used
indoors is often a disadvantage. To facili-
tate storage of such loop aerials, they have
been constructed on the lines of an ordinary
roller blind, the wires forming the loop being

*British Patent No. 197437, by A. Pedley.

attached to the flexible sheet which con-
stitutes the blind, and which is attached
to a spring or other blind roller in the usual
manner.*  Thus when the aerial is not
required it can be rolled up so as to occupy
only a very little space. The general arrange-
ment is sketched in Fig. 2, WW being the
loop aerial wires and R the blind roller.

Pig. 2.

The complete roller can be turned into
ditferent directions in order to utilise the
directive action of the frame aerial.

A Three-Coil Holder for Plug-in Coils.

Plug-in inductances are now very largely
used in radio receiving apparatus. As a
variation on the conventional coil mounting
in which the two or three coils are plugged
into hinged holders, the relative movements
of the coils may be made in their own plane
instead of moving them nearer together or
further apart.t Thus the centre one of
three coils may be fixed, while a coil on
either side of it may be held close up against
it in a holder, which can be rotated so as
to slide either of these coils over the fixed
one, and so alter the coupling between them.

*British Patent No. 195051, by Marconi’s Wireless
Telegraph Co., Ltd. Assignees of L. L. Manley.

British Patent No. 198589, by A. W. Knight.
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Notes and News

The wireless station at Peking, erected by the
Japanese Missui Company, is completed, and is
in touch with Bordeaux.

* * * *

The Mexican Government’s radio stations are to
ingtall O.W. equipment in place of the present
spark systemn.

* * *

RRR is the call sign of the Oxford University’s
Expedition ship “* Terningen,” which will shortly
he transmitting messages
in  the Arctic regions
between 9 and 10 p.m.
(B.S.T.) on a wavelength

BROADCASTING
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for these two periods have bheen

reversed.

erroneous

An Unidentified Transmission.

On Sunday, August 12th, at 11.45 (B.S.T
on approximately 450 metres,” writes a Kinchl
correspondent. ‘1 received an announceme
either in Danish or Dutch for about eight minnt
followed by a string orchestral selection. * Horvath
Humoreske > was  th
played, and was follow:
hy a ¥ox Trot.”

We should be glad 1

of 440 metres.
* * *
The Firth of Clyde
turbine steamer ‘“ Queen
Alexandra,” which plies
to and fromn Inverary, has
been equipped with a
wireless set and three
loud speakers. 7
* * *
Australian Amateur
Relay Project.
So successful have been
the experiments in long

distance communication
recently conducted he-
tween Australia  and

America that Melbourne
amateurs are forming a
relay league. It is hoped
by this means to link up
every part of Australia
and New Zealand.

The coninunication
tests between Australia

and America commenced
on May lIst last, and the
first signals were received

know whether any oth
readers received th
transmission, and wheth
it has bheen identitied.

Reception with Matctk
box Set.

With a shilling eryst
set, contained in
matehbox, Sir Hanbur;
Brown (2 SA), of Crawley
Down, Sussex, report
that on August 14th, a
2 pan., he heard 2 Al
testing. Although Londor
1s 30 miles to the north
of Crawley Down, 2 LO
telephony is heard, though
imperfectly, on the
matchbox set, while
(rovdon speech is  re-
ceived excellent!yv.

Amateurs who have
heard 2 AD would he glad
of imformation as to his
identity.

from an American aina-
teur station two days later.
On May 13th, a Melbourne
experimenter copied the
call letters sent out by
22 American stations. One of these was situated
in the State of New York, nearly 11,000 miles
from Melbourne and the reception of this station is
the more remarkable inasmuch as the input power
was only a quarter of that used by coastal stations
for working over distances of less than 500 miles.

Koenigswusterhausen’s Transmissions.

As will be seen in our list of regular broadcast
programmes, the Sunday transmissions from the
above station are from tl a.m. to 12 noon (B.8.T.)
on 4,000 metres, and from 12 noon to 1 p.m. on
2,700 metres. In recent issues the wavelengths

Mr. J. C. W. Reith, the general manager of the
B.B.C. is seen in the illustration inspecting the
site of the Bournemouth station of the Company.

American Broadcast-
ing on Two
Valves.

While listening-in from 1 a.m. to 4 a.in. on Sunday
Auvgust  12th, Mr. W. R. Stainton, of Leigh,
Lancaghire. picked up WNAF (Enid, Okla., U.S.A.).

An ordinary two-valve circuit was employed
(D. and L.F.), and the strength was R.3.

Subterranean Wireless Experiments.

Snccessful tests in underground wireless have
heen conducted by two Lancashire experimenters.
I'he tests were carried out at \Woodpark Colliery,
Bardsley, on August 12th, when communication
was obtained from the surface to a distance of
1,660 feet underground. The transmitter (6 ZY
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ortable) was operated by Mr. L. Gordon, while
16 receiver was under the supervision of Mr. J.
ropper (6 NG). Reception was quite good on
ne valve, and with the addition of a single-valve
ote magnifier, music and speech were heard at
>ud speaker strength. Further experiments are
o be made by 6 ZY.

«in Ingenious Fog Signalling Arrangement.

An interesting and valuable aid to navigation
1as been installed in the Maas lightvessel off the
oast of Holland. It consists of a submarine
ound transmitter worked in econjunection with
v series of signals by wireless telegraphy, in the
ollowing manner :

The submarine sound transmitter is made
» the electro-magnetic principle and sends out
the letter “ M ” In Morse code every 20 seconds,
the duration of the dashes being 3 seconds. The
wireless transmitter also sends out the letter ‘“ M,”
synchronised to the submarine sound transmitter,
on a wavelength of 450 metres.

THE WIRELESS WORLD AND RADIO REVIEW
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of August 15th. * Write for Illustrated Cata-
logue of this and less models” should read

Write for Hlustrated Catalogue of this and less
expensive models.”’

AN APPEAL FOR LECTURERS.

In a recent issue of this Journal an appeal was
made by the Radio Society of Great Britain for
volunteers who would be prepared to assist the
affiliated societies during the coming winter session
by giving lectures on any subject allied to radio
science.

Althougli this appeal has bheen responded to
it is still felt that there are many other lecturers
who would readily give their services if they were
aware of the need. In this connection we have
received the following letter :

To the Editor,

The Wireless World and Radio Review.
Sir,—It has been the custom of this Society
during the past two or three vears to arrange
for lecturers who are willing

Both signals are picked up
by the ship. The W/T direc-

FORTHCOMING EVENTS.

to go within a certain radius
of their homes to give lectures
hetore afliliated societies. This

tion finder then gives the
bearing of the ship from the
lightvessel. The distance is
found by observing the time
that elapses between the
reception of the W/T signal
and the = submarine sound
signal, allowing 1,625 yards
for each second.

The signals will
be received up to 15 miles
from the lightvessel and
should be of great assistance
to the mariner in fog as he
will be able to fix his position
with accuracy.

probably

Wireless Telephony Demon-
stration on Aircraft.

FRIDAY, AUGUST 3lst.

Wireless Society of Hull and District. At
730 pm. At the Co-operative Social
Institute, Jarratt  Street. Lecture :
* Ebounite.” By Mr. C. B. Snowden (Pres. ).

SATURDAY, SEPTEMBER Ist.

Ipswich and District Radio Society. \Visit to
Parkeston Land Station and Oversea
Boats Wireless Station.

WEDNESDAY, SEPTEMBER 5th.
Hall Green Radio Society. Re-opening Mect

ing. Lecture “ Obtaining the DBes
from Loud Speakers.” By Mr. Colin H.
Gardner.

North Lincs. Wireless Society. At 8 pun.

General Meeting,

THURSDAY, SEPTEMBER Gth.

Dewsbury and District Wireless Society.
Opening Meeting of Session.

Stoke-on-Trent Wireless Fxperimental Society.
At the Y.M.C.A,, Hanley. Ordinary Meetin2

list of lecturers is now being
compiled, and will shortly be
circulated to all the aftiliated
societies in the country.

I am appealing now, how-
ever, to the large number
of people who regularly give
lectures and demonstrations
betfore their own  Radio
Society, and who would no
doubt be prepared to give
similar lectures before their
neigiibouring Radio Societies.

I shall be glad to hear
from any such gentlemen,
and at the same time I would
like particulars of the radius
they would cover from their

Newecastle and
Association.
Meeting.

A demonstration of the use
of wireless telephony on
aireraft was given to Sir

District Amateur Wireless
At 7.30 p.m. Aunual General

own town together with the
titles of any lectures or demon-
strations - they would be pre-

Samue! Hoare, Secretary of

State for Air, and Lady Hoare, when they recentiy
flew to Gothenburg, Sweden, for the International
Air Exhibition. The Daimler Airway Napier D.H. 4
aeroplane in which they travelled, was fitted with
the Marconi A.D.2 Wireless Telephone Set, the
apparatus with which all British commeicial
machines are equipped, and extra ’phones were
provided to enable Sir Samuel and Lady Hoare to
listen to the conversations with the wireless stations
during the voyage.

A Removal.

We have been informed by Messrs. Hambling,
Clapp & Co., the well-known \wireless specialists,
that they have now moved from their premises
at 110, Strand, W.C.2., and that their new address
is |1, Agar Street, London, W.C.2.

An Error.

We have heen asked to draw attention to an
omission in the advertisement of JMessrs. Falk,
Stadelmann & Co’s. appearing in our issue

pared to give. No fee is paid,
but it is usual for the out-of-pocket expenses
of the lecturer to be paid by the Society before
which the lecture is given.
Yours faithfully,
H. L. MeMICHAEL,
Hon. Secrotary.
Radio Society of Great Britain.
London, N.W.¢.
August 22nd, 1923,

Radio in Russia,
According to T'he Russian Information and Review
of July 2lIst, there are at present 290 receiving

and transmitting stations in Russia. Moscow
is the centre of the organisation, and possesses
three powerful transmitting stations. These are

(1) the Shabalovsk station (RAJ), called the
“ Mossoviet,” of 150 kilowatts, used for internal
communications ; (2) the Central radio telephone
station, called the ‘“ Comintern ” (RDW); (3) the
“ October,” formerly the Khodinsk (RAI), for
internal communications. In addition there is
the Lynberetsk receiving station.
D
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Most of these stations were hastily and crudely
erected for military use during the civil war.
In consequence they are now being reconstructed
and the Commissariat for Posts and Telegraphs
is engaged on a scheme of reorganisation for the
whole network of wireless communications. The
“ October ' station is being fitted with a C.W.
transmitter using fitty kilowatts.

In regard to radiotelephony, it is proposed
to open eleven radio recenving stations 1n the
industrial districts of Moscow and to equip them
with loud speakers for the purpose of broadecasting
speeches and lectures for propaganda and educa-
tional purposes.

The Scottish National Radio Exhibition.

he Secretary of the Glasgow and District
Radio Club, Mr. A. L. Todd, °Thornelifie,” 12,
Albert Road, North Pollokshields, would be glad
if secretaries of Scottish Wireless Societies would
immediately comtnunicate with him so that he
may forward them particulars and tickets in con-
nection with the Scottish National Radio Exhibi-
tion. The Exhibition is to be held from September
3rd to 8th, in St. Andrew's Hall, Glasgow.

Books and Catalogues Received.

‘* Radio '’ (Volume I, No. 1). A monthly
Journal devoted to Wireless Telegraphy and
Telephony. Published at ““ Villa Amélie,”
Uytkerke, Blankenberghe, Belgium.

Sterling Telephone and Electric Co., Ltd.
(210-212, Tottenham Court Road, London, W.1).
Publication No. 363, illustrating and deseribing
the “ Magnavox ” Gramophone and Voice Am-
plifying Outfits, combined with *Sterling”’
Power Amplitiers.

The Peto-Scott Co., Ltd. (64, High Holborn,
W.C.1). An attractive 40-page Catalogue of
Wireless Components.

A. Hinderlich (1, Lechmere Road, Willesden
(sreen, N.W.2). Price List of Wireless Supplies.

Broadcasting

The Postmaster-General’s Committee.

As we go to press certain rumours are current
concerning the outcome of the Broadcasting Com-
mittee’s deliberations. In unofficial quarters it is
stated that the Committee will probably recommend
the abolition of the B.B.C’s royalty, and the
substitution of a single licence with a fee of 1U/-
per annwn. A proportion of the licence fee will be
allocated to the B.B.C.

Forthcoming Items at 2 LO.

Saturday, September lst.—7.15.  Mr. Colin J.
Campbell on * The Dragon Fly ”; 9.0. Mr. J. W.
Robertson Scott on ¢ Country Lite.

Monday, September 3rd.—7.15. Mr. John

Strachey, ‘‘ Literary Criticism ' ; 9.0. Mr. A. E.
Bawtree on ““ Bank Notes.”

Tuesday, September 4th.—17.15. Rev. W. Hodson
Smith on ¢ The National Children’s Home and
Orphanage ”’; 9.0. Lt.-Col. W. W. Clemesha on
¢ The Decline of Malaria in England.” 10.0. Captain
Richard Twelvetrees on ‘‘ Motoring.”
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Wednesday, September 5th.—T.15. Mr. Archibalc
Haddon : “‘ Dramatic Criticism ' ; 9.0. Sir J
Broodbank on ‘“The Port of London’; 10.0,
Mr. F. E. Illingworth on “ Woollen Industries.”

Thursday. September 6th.—7.15. Mr. Percy
Scholes : “ Musical Criticism 7’ ; 9.0. Mr. C. S.
Walker on “ St. Paul’s Cathedral " : 10.0. Mr. E.
Farmer, M.A., on ¢ Saving Effort at Work.”

Friday, September Tth.—6.45. Mr. HKrnest
Ksdaile on “ Elocution’: 7.15. Mr. G. E.

Atkinson : “* Cinema Criticism * ; 9.0. Mr. Godfrey,
(‘heesinan, ‘“The National Union of Manufac-
turers.”’

REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS* :

GREAT BRITAIN.

LONDON 2 LO, 369 meires ; MANCHESTER, 2 ZY, 385 metres
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5 WA, 353 metres ;
NEWCASTLE, 5 NO, jo0 metres; GLASGOW, 5 SC, 415 metres.,
Regular morning and evening programimes, particulars 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. (2 LO only),
3.30 to .30 p.m., 5.30 to 11 p.n. Sundays, 3 p.m. (2 LO only),
8.30 to 10.30 p.m.

FRANCE.

PARIS (Eiftel Tower), FL, 2,600 metres. Daily, 7.40 am.,
Meteorological Forecast; 12.15 p.m., Meteorological Report and
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10
p.m., Concert; 7.z0 p.m., Meteorological Forecast; r11.15 p.m.,
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con
cert and Meteorological Report.

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres.
2 to 3 p.n., g 10 10.30 p.m., Concert. Weekdays, 12.40 p.m.
Concert; 5.5 p.m., [linancial Bulletin; s5.15 to 6.15 p.m,
Tnstrumental Music; 8.45 p.m., Miscellaneous News:; ¢ to 10
p.m., Concert. Thursdays and Sundays, 10 to 10.45 p.m. Dance
Muste.

ECOLE SUPERIEURE des Postes et Telegraphes, 450 Inetres,
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to
7.30 p.m., Concert.

LYONS, YN, 3,100 metres.
Gramophone records.

Sundavs,

Weckdays, 10.45 to 11.15 a.an,

DENMARK.
LYNGBY OXE, 2,400 metres. 10.30, 4.40 p.m., and 9.45 p.m.
Meteorological Report in Danish. 8.30 p.m. t0 9.45 p.m., Concert
(Sundays excepted).

HOLLAND.
THE HAGUE, PCGG, 1.050 metres. Sunday, 3 to 5 p.m.
Concert. Monday and Thursday, 8.40 to g9.40 p.m., Concert.
THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres,
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.n.,
Concert.
THE HAGUE (Velthuyzen), PCKK,
8.40 to 9.40 p.m. Miscellaneous.
IJMUIDEN, PCMM, 1,050 meires.
Concert.
AMSTERDAM, PA 5, 1.050 metres.
p.m., Concert and News,
BELGIUM.

BRUSSELS, BAV, 1,100 metres. \Vorking days, 1 p.m.
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletin ;
Tuesday and Thursday, 10 p.n1., Concert. Sunday, 7 p.m., Concert.

GERMANY.

BERLIN (Koenigswusterhausen), LP, Sunday, 4,000 metres,
11 a.m. to 12 noon, music and speech; 2,7007metres, 12 noon o
1 p.m., music and speech ; Daily, 4,000 metres, 7 to 8 am., 12 to
1.30 p.m., 5 to 6.30 p.m., Financial and other news.

EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to 9 p.uL.
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert.

CZECHO-SLOVAKIA.

PRAGUE, PRG, 1,800 mctres, 8 a.m., 12 noon and 4 p.m.,
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m
and 10 p.m., Concert.

KBEL ((near Prague), 1,000 metres.
Meteorological Report and News.

SWITZERLAND.
GENEVA, HB 1, goo metres. Daily, 6 to 8.30 p.m., Concert
(* Utilitas ).
LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert
“ Utilitas ")
* British Summer Time is given in each case.

1,050 metres. Friday,
Saturday, 8.40 to 9.40 p.m.,

\Wednesday, 8.10 to 9.10

Daily, 7.20 p.m. Concert
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CORRESPONDENCE.

To the Editor of THE WIRELESS WORLD AND
Rapio REvVIEW.

Sir,—In a paragraph on page 519 of The Wireless
Vorld and Ruadio Review for July 21st it was stated
hat & method had recently been patented for the

rroduction of radio-frequency oscillations by the
nter-action of light waves of slightly different

requencies.

The idea of generating oscillations in this way
1lso occurred to me some months ago, and together
xith a friend I went into the matter. The conclusion
we came to was that it would be quite impossible
to carry out the scheme in practice, owing to the
difticulty of isolating a sulfliciently narrow wave
band. This will be realised when it is considered
that the ditference in frequency between the two
sodium lines in the spectrum is of the order of
2,000,000,000,000 cycles per second! Yet a
moderately good spectroscope is required even to
make these two lines distinguishable from one
another.

Thus, even if it were possible to isolate the
required waves and Inaintain them sutficiently
constant, the °nrergy contained by them would be
such a minute fraction of that emitted from the
original source of light that the arrangement
would be no more than a costly and diflicult
laboratory experunent.

N. L. Yares-Fisu (5 CA).

Reading, July 23rd, 1923.

To the Editor of THE WIRELESS WORLD AND
RADIO REVIEW.

Sir,—I note on going through The Wireless
World and Radio Review this week that Mr. Louis
J. Wood, Hon. Secretary of the Halifax Wireless
Club, states that he has been receiving transmissions
from 5 OW and 2 UF and wishes to know where
they are.

2 UF is my station, situated at 51, Manchester
Road, Denton, near Manchester, and on the night
he mentions my input was 4 watts, using 350 volts
and radiation 1-4 of an ampere.

Mr. Wood informs us that with his Flewelling
circuit he heard me at loud speaker strength,
which is most surprising on the low power I was
using.

A most remarkable coincidence is that it was
irom Mr. L. J. Wood’s station that I first heard
wireless telephony ; this would be about four
years ago, when our old friend Mr. Dennison (2 KD),
of Halifax, arranged to transmit to us. [ intend,
however, to get in touch with Mr. Wood some
evening, and work with him officially.

Yours, etc.,
H. BAILEY.

Denton, Nr. Manchester, July 13th, 1923.

To the Editor of THE WIRELESS WORLD AND
Rapio ReviEw.

Sir,—Before the advent of broadcasting, in
my lecture to the Wireless Society of London on
June 29th, 1920 (see report in The Wireless World,
Vol. VIII, No. 9, July 24th, 1920), I made predic-

tions and suggestions for the application of Ruhman’s
photographophonic film records for the reproduction
of the voice and music from wireless telephone
transmitting stations, also re the employment of
photographophonic film records in synchronisation
with the cinematograph. It may interest vour
readers to see that both these predictions have
been fulfilled even to the employment of the
‘““case ** photoelectric cell in place of selenium.

In May, this year, Mr. C. A. Hoxie gave a paper
before the American Institute of Electrical
Engineers (see * Proceedings of American IL.E.1.)”
Vol. XLII, page 520-524), in which he described
a greatly improved photographophone called
the * Pallophotophone,” which has fulfilled in
almost every detail my predictions of 1920.

On Christmas IEve and New Year’s night speech
and songs were re-transmitted from photophono-
graphic film records from the broadcasting station
of the General Electric Company (WGY) at
Schenectady with great clearness of articulation.

My last prediction of the possibilities in front
of film producers in the possible synchronisation of
the photophonic film records with the cinemato-
graphic film has also been fultilled in Dr. De Forest’s
recent development, ‘“'The Phonofilm.” The
photophonic records are made on the edge of the
ordinary cinematograph film as demonstrated
recently in London, at the Finsbury Park Rink
Cinema.

G. G.

Richmond, Surrey, July 17th, 1923,

BLAKE.

To the Editor of THr WIrrLESS WORLD AND
Rap1o RevIEw.

Sir,—The letter of Mr. T. Burt Trott, in your
issue  of July 14th, and the remarks of Sir
Hanbury Brown in that of .July 2Ist, respecting
the synchronisation of time signals from NSS and
YN, are of great interest to me as I count NSS as
one of my oldest and most obliging wireless
“friends.”

But much as I would like to believe that Mr.
Trott has been enabled repeatedly to detect the
minute difference of one-seventieth (-014) of a
second by his phones, due to the time lag arising
from the difference in distances between his station
and Annapolis and Lyons, a difficulty arises in my
mind in that this assumes that the transmission of
the particular dots or dashes which establish
coincidence in time have taken place at the identical
time at each station.

As a matter of scientific fact, I believe that
never, except In rare instances, is any time trans-
mission absolutely exact, and the error, which may
be plus or minus, may amount to several hundredths
of a second.

Taking London as the base, NSS is approxi-
mately 3,200 miles distant and YN 450 miles.
This gives a transmission difference of 2,750 miles
which accounts for a tjme lag of ‘015 seconds.

It would appear from these figures that if
NSS has an error of, say, only plus -015 seconds
and YN an error of only minus 015 seconds, you
will get a condition in which NSS, the distant
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station, will be actually heard -015 seconds before
YN, the near station, and, on the law of averages,
this is not at all an improbable condition.

In pursuance of such an investigation, it occurs
to me that it would be extremely interesting to
compare the midnight transmissions (G.M.T.) of
POZ and NPO.

With London as a base, there would be a time
lag of something like -04 seconds to account for,
and supposing that POZ maintained its usual
degree of accuracy and NPO did not exceed, say,
an error of ‘015 seconds, it would be really possible
to appreciate, whether the ear can differentiate
between sounds which are separated by a minute
interval of time in the manner so thoughtfully
suggested by Mr. Trott.

Vervon I N.

Bramhall, Cheshire.

\WILLIA MS.
(5 TA)

To the Editor of THE WiRrLESS WORLD AND
Rapio Review.

Sir,—With reference to the correspondence in
recent issues on the subject of the Annapolis time
signal at 0900 G.M.T., it may interest your readers
to know that this special signal is transmitted
for the purpose of survey operations in Alaska.
No further details are available respecting the
power used.

Your correspondent, Mr. A. . H. Bassano,
is right in suggesting that the difference in the
times of receipt of the Annapolis and Lyons signals
at 0900 is due to errors in transmission. It should
be remembered that for the purpose of sending out
time signals the different transmitting stations
are telegraphically connected with an astronomical
observatory, and the actual time signal is given
from the observatory clock and thence relayed
over land-line to the W/T transmitter. In the case
of Annapolis, the “lag’ due to relaying from
the U.8. Naval Observatory at Washington is
about 0-08 sec. If we take the distance of NSS
from London as 3,600 miles, travel time accounts
for another 0-02 seec. On the other hand the
travel time of the Lyons signal may be neglected
as the distance of this station 1s only about 500 miles.
Superimposed on these ‘‘lag” errors, there are
smaller ones awmounting to perhaps a few

hundredths of a second in the actual time deter- -

minations at the controlling ohservatory.

At Greenwich Observatory the times of receipt
of the Annapolis signals are automatically registered
by a syphon recorder against the Greenwich
clock. After all known errors have bheen allowed
for, the ‘‘ monthly means” of comparisons show
Annapolis to be sometimes as much as 0-07 sec.
behind G.M.T. These differences are not peculiar
to American signals. The same automatic registra-
tion shows differences of 0-16 sec. in the 1Ohr.
Paris Rhythmies, and 0-20 sec. in the Bordeaux
Rhythmics. Nauen midday signals differ from
0-05 sec. slow to 0-08 sec. fast on G.M.T. As [
have pointed out in an article “ Some Practical
Applications of Time Signals,” these differences
are not yet fully understood.

It is to be regretted that in your issue of July 28th,
there appeared a note over my initials on ‘ Errors
in Wireless Time Signals,”” in which it was stated that
in the case of Annapolis signals the discordance
of 0-03 sec. could be accounted for by the time
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of transmission. The Astronomer-Royal has ve
kindly pointed out to me that the travel ti
had already been allowed for in the figures i
given, and also that as the Paris and Bordeau
values relate to Rhiythmics, which are in sidere:
units, the explanation suggested in the paragrap
is not applicable.

Your readers may also be interested to kno
that since April 28th last, Bordeaux Rhythmi
signals at 2000 G.M.T. (approx.) have been tran
mitted on a wave of 18,940 metres C.\V. instea
of the former 23,400 metres.

W. G. W. MITCHELL.

Newbury, Berks.

Calls Heard.

Sideup, Kent.

2KF, 2KS, 2NP, 20D, 20L, 20M, 2PD
2PX, 2PZ, 2QS, 2VJ, 2XP, 2XR, 2XY,
5AG, 5AI, 5AQ, 5CQ, 5DT, 5FQ, 5FU,
5 HI, 5 HR, 5IP,5IR,5JT, 5 LP, 5 OX, 5 OY,
5 PR, 5 PX, 5PY, 5PZ, 5QI, 5QJ, 5Q0,
5 TP, 5 UL, 5 VD, 5 WM, 5 WR, 5 XE, 5 XN,
5 XZ. (V. S. W. Smyth).

Peterborough.
2 A0, 2DF, 2DU, 2DX, 2FC, 2FH, 2FN,
2 FQ, 2FR, 2GG, 2HF, 2JX, 2KF, 2KM,
2KT, 2LG, 2LW, 2LZ, 20D, 2 OM, 2 ON,
2PB, 2PL, 20H, 2PW, 2PY, 28Z, 2TN,
2TO, 2TV, 2UX, 2VC, 2VJ, 2VQ, 2WA,
2WD, 2WP, 2WZ, 2YQ, 2ZZ, 5CC, 5CP,
5 DK, 5 HY, 5 MA, 5MS, 5PU, 58U, 5VP
5 VR, 6 HD, 8 AB.
(J. Sargent).

Buxton.

2 AL, 2 AM, 2 AO, 2 AR, 2 AW, 2B(C, 2 DF,
2DU, 2FC, 2FE*, 2FL, 2FN, 2FQ, 2FZ,
2GJ, 2GL, 2GN*, 2GU, 2HF, 21J, 21N,
21Q,21IX,2JF,2JH,2JK,2J0,2JP,2JU,
2JZ, 2KF, 2KL; 2KO, 2KQ, 2KX, 2LQ,
2LZ, 2 MF, 2 M1, 2 MM, 2 MY, 2 NA, 2NB,
2 ND, 2 NF*, 2NK, 2NM, 2NV, 20D, 2 OF,
20J, 20M, 20N, 20Y, 2PC, 2PP* 2PS,
X, 2 QH, 2RB, 2RG, 2RM, 2 SH, 2 SP,
2TA, 2TB, 2TO, 2TP, 2TR, 27TV,
, 2UA, 2 UF*, 2 UG, 2UM, 2UX, 2 VG,
2VQ,2VT, 2VW, 2WJ, 2WK, 2WM,
, 2XC, 2XR, 2XW, 2YR, 2YT*2ZO,
27ZS, 5AH, 5AJ, 5AT, 5AW, 5 AZ,
= 5 BK, 5 BL, 5 BS*, 5 BV, 5 CI*, 5 CK,
5 CX, 5 DC, 5DJ,* 5 DM, 5DT, 5 FD*,
5 FS, 5 FU*, 5 FV*, 5 FW*, 5 GL, 5 GS*,
5 HA, 5 HG*, 5 HL, 5 HM*, 5 HT*, 5 IC,

1K, 5 JP*, 5 KC*, 5 KM*, 5 KO, 5 KS*,
« 5 LC,* 5 LT, 5LZ,5 ML*,5MS,5 MT,
NH, 5 NM, 5 NP,5 OL,5 OW,* 5 QZ*,
RT*, 5 SI, 5 XJ*, 5 XQ*, 5 ZK,* 5 ZV*,
CF, 6 FV, 6 HG*, 6 1J*, 6 JQ*, 6 ND,
AB, 8 AG, 8 AQ, 8 BC, 8 BM, 8BV,
8 CZ, 8 XY, 8ZZ, 0DV, OFN,
0YS.
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(F. Wiseman Jr.).
* Location unknown.
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QUESTIONS AND ANSWERS

C.H.S. (Derby) submits a_diagram of a four-
wlve receiver, and asks (1) Isithe diagram correct.
2) Is a single wire aerial better than a twin wire
erial.  (3) Would it be advisable for him to alter
w height of his acrial, the present position of which
s described.

London broadcast transmissions at a distance of

fiwve miles, using a frame aerial.

The diagram is given in Fig. 2.

$“JM.” (London, N.8) gives details of a
proposed method of winding coils, and asks (1) Will
the self-capacity of coils wound by this method be

(1) The diagram is not correct. In Fig. 1 we as low as that of basket coils. (2) What will be a
sive the correct diagram for this receiver. suituble inswlation covering for wires when winding
v
0002.F
’
w—
-
600I.F N0
4
T
T -
i P [ ¥
Fig. 1. ¢« CH.S.’’ (Derby). Diagram of +-valve receiver with one H.F., tuned anode coupled, rectifier

and two note magnifiers (1—V —2).

Switches are provided so that any valve except the rectificr may be

cut out of circuil.

(2) Provided that the full permissible length of
wire can be incorporated in a single wire aerial
this type gives equally satisfactory results with the
twin

the type of coil mentioned. (3) What are suitable
dimensions for primary, secondary, anode, and
reaction coils to tune from 300 to 500 inetres, 900
to 1,000 metres, and 2,000 éo 3,000 metres. (4)

wire type. (3) Under the -circumstances
reception might be improved by raising the aerial.  [s 4¢ possible to use a reaction coil in the anode
are
(7 I 7
e | =)
. e
) | |
[ ——
: — =<t | T
/\V 00003.F ~ /
1 ? ? 0001,.F
y 2Mu < T
‘=uom.c ; | L ‘
= M : Ao
e e |
] | 1 : i 5

Fig. 2. ¢ A.G.B.”’ (Camberley) Receiver with H.F., rectifier und note magnifier (1—-V—1),
connected to a frame aertal.

A.G.B. (Camberley) asks for a diagram of a
simple receiver to operate a loud speaker from the

circuit of a L.F. valve when a crystal is employed
as rectifier.
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(1) The self-capacity of the coils will probably
be a little greater than that of basket coils. The
method of winding will make this a very small
value. (2) Either D.C.C. or 8.8.C. wire will be
found suitable. (3) Using No. 26 D.C.C. wire,

THE WIRELESS WORLD AND RADIO REVIEW
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turns ; 2,000 to 3,000 metres. 300 turns. Secondars
coil, 300 to 500 metres, 70 turns; 900 to 1,
metres, 200 turns ; 2,000 to 3,000 metres, 450 turn
Anode coil, 300 to 500 metres, 90 turns: 900
1,000 metres, 300 turns; 2,000 to 3.000 metre:

the following coils may be wound for the wave- 600 turns. Reaction coil, 300 to 500 metre:
T P
{E j
0 0002,F
s 0-001,.F
T‘ oul,.F F'
4 w =?'-' F
} ’/“‘\ g / ] :
t \
< | el 4
4 ;=oooos,t 2My ]‘ ' —
! : ‘ o
W\L\M_] v\/\l/v\/v—j Wva—] or
: o

.||}—

e

Fig. 3. ** YANK '’ (Doncaster).
The telephones are connected 1o a plug,

engths given, when a 0-001 xF variable condenser
i8 used in series or parallel with the A.T.1, a
0-0005 uF variable condenser in parallel with the
secondary coil, and a 0-0002 uF variable condenser
in parallel with the anode coil. A.T.I., 300 to
500 metres, 50 turns;

900 to 1,000 metres, 150

Receiver with H' F ., rectifier and optional note magnifiers (1 —V —2),
The purpose of the variometer in the anode circuit of the
rectifier is to provide reaction effects.

100 turns ; 900 to 1,000 metres, 250 turns ; 2,000
to 3,000 metres, 400 turns.

‘*YANK "’ (Doncaster) submits a diagram
of a three-valve receiver comprising detector and two
L.F. valves, and asks (1) For a repetition of the

F— ]

|Lﬁ7

L_‘ |
-’
 — !
\ . 53 ' | SRS Y.
+ 4 ‘ -
| %
PN — 4 :
| voooser I VV\XA~1 A A o
= { o N .
Fig. 4. *“ C.V.”’ (Devon). Diagram of a receiver with two stages of tuned anode H.F. amplification,

rectifier and two note magnifiers (2—V —2).

The reaction coil ts coupled with the first anode cotl.
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gram with the addition of one H.F. valve. (2)
wt are suitable windings for a reaction variometer

h given sizes of stator and rotor.

1) The diagram is given in Fig. 3. (2) Each
mer may be wound with 40 turns of No. 26
C.C. wire.

““CV."" (Devon) asks (1) For a diagram of
Sfeve-valve receiver comprising two H.F. walves,
th switches for cutting out all vulves except the
tector.  (2) What will be ihe approximate range
this receiver.

(1) The diagram is given in Fig. 4. (2) The
nge for telephony will be approximately 600
iles, and for telegraphy a considerably greater
stance.

“F.B.”" (Yorks) asks for particulars of
e resistance, weight and cost of certain sizes of
sustance wire.

We should advise you to communicate with
16 manufacturers of “ Kureka ” resistance wire,
1e London Electric Wire Co. and Smith’s, Ltd.,
rolden Lane, E.C.

AND RADIO REVIEW 749
werial circuit,  (2) Should the primary and secondary
windings be wound in the same direction.

(1) No magnetic coupling should exist between
these two components. (2) The primary and
secondary windings should be wound in the same
direction.

“*K.M.L.”” (Petersfield) asks (1) Is it possible
to screen an ouldoor werial, in order to eliminate
certain morse siynals. (2) With reference to a sketch
of @ three-valve receiver submitted, would i be possible
to add another H.F. stage to this recetver without
altering the internal connections.

(1) The method would not effect much improve-
ment. (2) Without a diagram of connections,
1t 1s not possible for us to say whether the addition
could be made.

**D.G.K.”’ (Herts) submats a list of components,
and_asks for a diagram of an amplifier made with
these components.

It will not be possible for yvou to construct an
amplifier of the type mentioned with the compo-

/ =
)

—

e

0003LF
0 0003.F

o

00002, F

as

nents listed.

0001,.F

| \
s
. Wj

.

Fig. 5. ¢ G.C.B.”” (London).
being connected to each valve.

‘““G.C.B.”” (London) asks for a diagram
of a five-valve recetwer employing two H.F., detector,
and two L.F. valves, the H.F. valves to be tuned
anode coupled, with reaction to either the first or
second anode inductance. Swiiches are required
Sor cutting out all vulves except the detectors.

The diagram is given in Fig. 5.

““G.W.R.”” (Southwark, S.E.1) asks for
suttable dimensions for a telephone transformer.

The primary winding may consist of 3 ozs.
of No. 44 S.5.C. wire on an iron wire core 4’ long
and 17 in diameter. The secondary winding
may be 4 ozs. of No. 34 8.8.C. wire.

“J.M.J."" (Chesham Bois) asks (1) With
reference to the description of “The Neutrodyne
in the vssue of April 2lst, should any magnetic
coupling exist between the reactance variometer and

5 i

——

T - QLM b
. L;:+

Recetver with two H.F., rectifier and two note magnifiers, swilches
The reaction coil inay be coupled with either the first or second anode circuits.

‘““T.H.F.”” (Liverpool) giwves a description
of « fixed condenser which he has bought, and asks
(1) Is the advertised capacity of the condenser likely
to be correct. (2) Is there any simple method of
measuring the capacity of this condenser. (3) What
s the internal construction of the type of condenser
referred to.

(1) Condensers of this make usually have the
capacity marked on the case. (2) Several methods
for measurement of capacities of this order have
been given in recent issues of this journal. See
the issues of May and June, 1923. (3) These
condensers are constructed of tinfoil and paraffin
waxed paper.

‘“ ARFRYN ’’ (Wales) asks what is the origin
of certain noises heart in the telephones when «
telephone i(ransformer is connected directly in the
aerial circuil.

The noises are due probably to a power station,
or generator in the vieinity.
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« P,R.K.” (Philadelphia).

Fig. 6.

““P.R.K.” (Philadelphia) submits a diagram
of « three-valve recetver with which he has trouble,
and asks (1) Is the diayram correct. (2) If the
wiring is not correct, will we give the proper diagram
for this recetver.

(1) The diagram is not correct.
wiring is given in Fig. 6.

““W.H.R.” (Sussex) submiits details of a
crystal receiver, and asks (1) Why wre no signals
obtained. (2) Will telephone wires, crossing the
aerial just above i, affect the reception. (3) What
is a suitable contact for silicon. (4) Would u be
possible to recewe from 2LO with « single-valve
receiver.

(1) From the details given. it is not possible
for us to say if there is any fault in the receiver
itself. We advise you to increase the length of
the aerial if possible. (2) Unless the telephone
wires run nearly parallel with your aerial, no notice-
able decrease in signal strength will occur. (3)
A steel needle is a very suitable contact for silicon.
(4) Under favourable circumstances. reception from
2 LO with a single-valve receiver may be possible.

‘“H.K.’”’ (King’s Norton) asts (1) For particu-
lars of the windings of a L.F. transformer with a
ratio of 5 to 1. (2} For details of the wire required
for a poteniiometer, to have « resisiance of 500 ohms.

(1) The primary winding may consist of 10,000
turns of No. 40 S.8.C. wire, on an iron wire core 4"’
long and }” in diameter, and the secondary winding
may consist of 50,000 turns of No. 44 S.5.C. wire.
(2) On a former 1” in diamneter and 4’ long, wind
one layer of No; 36 Eureka resistance wire.

(2) The correct

Wiring diagram of three-valve recetwer (1—V—1).)

NOTE — This section of the magazine is placed

*ai the disposal of all readers who wish
to recetve advice and tnforination 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 sheel 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) DBefore sending in thew
questions readers are advised to search recent numbers
to see whether the same queries have not been dealt
with before. (3) Bach 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 shects, 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 « *“ 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 maling use of
them, to satisfy themselves that they would mnot 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 is the maxi-
mum which may be sent in at one time.
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