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DENMARK'S BROADCASTING STATION.

DESCRIPTION OF THE EQUIPMENT AT LYNGBY.

ITUATED two miles to the north of
Copenhagen is the Lyngby station,
which is equipped for telegraphic and
telephonic transmissions.  The in-
stallation essentially comprises two indepen-
dent equipments, one a telegraphic set which
handles the European correspondence of

counterpoise consists of a network of wires
close to the ground, all leads being carefully
laid out to produce equal tuning effects.
In addition, a number of copper plates have
been sunk into the water-carrying strata, and
the counterpoise and actual earth connection
are balanced through suitable inductances.

The aerial system at Lyngby. The masts are of wood, those in the foreground being used
for supporting the acrial of the telegraph set, whilst Hw smaller ones in the distance arc
used for telephom/ transmissions.

Denmark, and a telephony set for communi-
cation with the Island of Bornholm and,
in addition, apparatus for the broadcasting
of concerts.

The aecrial system consists of four masts,
each 230 ft. in height, between which are
suspended 18 wires each about 250 ft. long.
The masts are built of teak.

Owing to the fact that the stationissituated
on the slope of a hill, difficulties were ex-
perienced in providing a reliable connection
to earth and, as a result of experimental
tests, it has been found that the use of a
counterpoise gave improved results. The

The transmitting apparatus consists of
two Poulsen arc generators, one of which
dates back to the davs of Mr. Poulsen
himself. The other is of more recent
construction and has an output of from
25 to 40 kW.

The telephony installation opcrates on
an independent aerial of very similar con-
struction to that used on the telegraph set.
The Poulsen system is employed here again,
the apparatus ‘heing supplied by the German
lLorenz Company, the same concern that
operates  the Eberswald Radiotelephony
Station near Berlin. The power handled on
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The arcs of the telegraph set. (a) and (b) enclose Poulsen arcs; (c) tuning apparatus ; (d) the
transmitting relay ; (e) aerial switch gear ; (f) aerial ammetcr; (g) a control device for observing
that the arcs are correctly functioning at the right frequency.

’

The transmilting room of the telephony sel. (a) Poulsen generator; (b) tuning apparatus;
(c) aerial ammeter ; (d) speech control and modulating equipment.
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the arc telephony set is approximately —r———————
10 kW. S e

The telephony transmitter is arranged
for connecting up to the ordinary land-line
telephone service for conversations between
Copenhagen and the Island of Bornholm,
and for this service it is necessary to arrange
for duplex working. Reception is effected
by means of directional frame aerials,
in order to eliminate interference. These
frame aerials are housed in large wooden
towers, so that they may be rotatable and
at the same time protected from the weather.
By the use of a pair of frames, simultaneous
working is affected with two stations,
which are connected up to four-stage high-
frequency amplifiers.

A broadcasting service is now in operation
from this station between the hours of
7.30 and 8.45 p.m., excepting Sundays.
The wavelength employed is 2,400 inetres
and the call sign OXE.

Listeners-in will appreciate the dificrence
in quality between the arc operated telephony
set, such as is installed in this instance,
and the valve operated transmitters of the
type with which we are familiar in England.

Wooden towers in which the frame aerials arve
housed.

Some of the receiving apparatus used for duplex-telephony working. (a) loose-coupled
tuner ; (b) rejector apparatus ; (¢) H.F. transformer ; (d) high-frequency amplifier;
(e) low-frequency amplifier.

The operation of telephony apparatus with as it is no easy matter to modulate oscilla-
arc generators presents many problems, tions as set up by the arc.
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A FRENCH CIRCUIT
WITH SOME INTERESTING FEATURES.

HE connections of a receiver which
it is stated is considerably used
by French amateurs is given it
the figure. The receiver is knowl!
as the “ Abelé Receptor,” and was designe
by an officer of the French Signal Corps
Monsieur J. Abelé, during the war. The
receiver was designed principally for the

reception of long wavelength signals, that is, -

from 1,500 metres upwards. The receiver
has however been thoroughly tried out on
short wavelengths, and the results are said
to be very satisfactory.

Referring to the diagram, C, is the aerial
tuning condenser and L, the inductance,
which is connected across the grid and fila-
ment of the first valve V,. In the plate
circuit is connected the portion B-C of coil
L,, point C being connected with the positive
terminal of the high tension battery. The
second valve is connected to operate as a
detector, and the grid is connected to point
A of coil Ly, The portion A-D is tuned with
the variable condenser, C,.  The connections
are such that we have in effect a tuned
anode circuit, but instead of the grid con-
nection being taken from the plate terminal
of the valve V,, it is taken from another
portion of the coil, so that the coil operates
as an auto-transformer, depending upon the
position of the contacts A and B. The
plate circuit of the detector valve is also
joined to coil L, and the inductance in
circuit may be changed by altering the posi-
tion of the contact C. The coil L, therefore
acts as a tuned anode coil, an auto-trans-
former, and provides regeneration as well.
It is said the best ratio of turns A-D to
B-C is about 2:3, and the adjustment is
not critical. The ratio A-D to C-D is much
higher, and may be in the neighbourhood
of 1o. This adjustment is fairly critical if
good amplification is to be obtained.

For short wavelength work, coil L, may
consist of 6o turns of No. 20 D.C.C. wire on
a former 3} ins. in diameter. The variable
condenser C may have a maximum value

of 0’001 mifds. or smaller. The coils L; and
L, should be placed so that there is no
coupling between them. Coil 1, may con-
sist of 60 turns of No. 24 D.C.C. wound on a
former 3} ins. in diameter, with tappings
taken from every two turns. The coil may
be tuned with a 0-0003 pF variable con-
denser.

The operation of the receiver is fairly
simple. First of all the primary circuit is
tuned to the wavelength by means of the
condenser C, and the tapped inductance L,.
Taps B and C are located about in the
centre portion of the coil, and A nearer the
end of the coil. The condenser C, is then
adjusted so that the secondary circuit is in
resonance with the primary.

+

The circuwit of the receiver.

When signals have been received, ths2
tappings B and C should be properly found
by experiment. It is also important that
tapping A should be carefully adjusted.
Once the correct positions for these tappings
have been found, they need not be altered
again, so that once the adjustments are
made, it is only necessary to tune the aerial
circuit and the anode circuit.

Particulars of the receiver were described
in the magazine Radio, for November, by
Lloyd Jacquet, 2 OZ.
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SHORT WAVELENGTH TRANSMISSION.

THE MASTER OSCILLATOR SYSTEM . —II.

The oscillator and power amplifier were described in the issue of
December 27th, pages 404 to 407.

By W.

13.—THE CoUPLED AERIAL CIRCUIT.

N the transmitters of Figs. 2 and 4,

the power wvalve is shown directly

connected to the aerial tuning inductance

L,. The coupling between the valve
and the aerial is varied by changing the
position of the tap T,, and the wavelength
of the aerial circuit is adjusted by changing
the position of the tap T,. There are ad-
vantages to be gained by using a coupled
circuit between the output circuit of the
valve, and the aerial.

Referring to Fig. 5, the aerial circuit
contains the tuning coil I, with the tapping
T, and the fixed condenser in the earth
wire. The valve output circuit contains
the coil L,, tapped at T, and the condenser
Cg. The coupling between the coils is variable.

The wavelength of the aerial circuit is
settled by the position of the tap T,. The
amount of power transferred from the plate
circuit to the aerial circuit is controlled by
the coupling between the coils I, and L.

L

Fig. 5. Showing the connections when a coupled

circuit is used.

To obtain the maximum efficiency from
the power valve, the plate circuit CgI,
should be carcfully adjusted. The condenser

JAMES.

C, is not always required. If it is used, there
need not be so many turns between the
tap T, and the filament end of the coil L,
The adjustinent of the circuit CyL, is,
however, much easier when the condenser
is used, and provided the condenser has
low losses, it is preferable to use it.

Naturally, the losses in the plate circuit
ought to-be as small as possible, and un-
fortunafely it is difficult to find a really
good variable condenser which will stand
the voltage. In commercial work it is
customary to wuse specially constructed
air dielectric condensers at this place in the
circuit.

The use of a coupled circuit generally
involves a loss in aerial current, but this is
perhaps compensated by the greater flexi-
bility of the arrangement, the case with which
the adjustments are made, and because
the adjustments are independent.

A suitable condenser would have a capacity
of about 0-0005 microfarads, designed with
special regard to low losses, and able to stand
a voltage about twice that applied to the
plate of the valve.

The aerial coil may remain as before,
and the plate coil consist of about 2o turns
of No. 18 bare wire, 5 ins. in diameter.

14—THE KEY.

The position of the key is not of great
importance in small power sets. Some prefer
to join the key in the power circuit, and
to shunt the contacts with a condenser
such as o-or microfarads, joined in scries
with a resistance of about 100 ohms. Another
method is to connect the key in the grid
leak circuit so that when the key is raised,
the grid leak 1s disconnected from the grid
condenser. Alternatively, the key may be
joined across a fixed condenser, such as
o-0I microfarads, in the grid circuit, so that
when it is pressed, this condenser is short-
circuited. Another way is to insert the key
between the tap T, and earth. The oscillator
or the amplifier may be keyed, preferably



JANUARY 2, 1924

the oscillator. Whichever method of keying
is employed, it is advisable, to prevent
shocks, to join the bar of the key to a point
of low or zero voltage. Two connections
are shown in Fig. 6.

V, V,
&
Ry
A
Pig. 6. Two ways of connecting a key.

C;=0.01 microfarad.

15.—THE MODULATOR.*

It is possible to modulate the high
frequency oscillations in several ways. Per-
haps the simmplest, and the best, is that
known as the constant-current system of
modulation.

The connections of a modulator unit are
given in Fig. 7. This unit is connected in
parallel to the power valve, or preferably
to the power and the oscillator valves.
A choke coil, Ch,, is joined in the positive
supply wire to the valves. The microphone
is connected to the primary winding of a
microphone transformer P, and the secondary
winding S is joined to the grid circnit of the
valve Vj.

* See page 582, issue of August Ist, 1923.

AMPLIFIER
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When the microphone is disturbed by
speech, its resistance varies, and the current
in the primary circuit varies accordingly.
Corresponding voltages are set up across
the secondary winding; therefore the grid
circuit of the valve V, has voltage variations
applied to it corresponding to the speech
which operated the microphone.

When the microphone is normal, i.c.,
there is no speech, there is a steady current
flowing between the plate and filament
of ‘the valve. The effect of the voltages
applied to the grid by speech, is to vary

CH, CH;
~TT0D — S ———o+nr,
(—Vs s P
i
X
- !
1] X, 2Rs
-
¢ T+ —O~ H.-T.
Fig. 7. Connections of a modulator unit.

X, = microphone batiery, about 6 volts.

X, = grid battery of dry cells.

P and S = primary and secondary of microphone
transformer.

Ry = 02 to 05 megohms.

this plate current. Now the choke coil Ch,
is designed so that in effect the voltage
amplification shall be as large as possible.
If the choke had a very large inductance,

MODULATOR

CH,
BRSO+ nT,

OSCILLATOR

h O+ HT,

|
I
!
i
1
|
|
!

"“F

Fig. 8.

The complete telephone transmitter.
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the plate current would not vary at all, and
the voltage amplification is then a maximum.
If there were no choke coil at all, the supply
current would simply vary according to the
demands of the modulator valve, and the
voltage across the valve would remain
unchanged.

In Fig. 8 the modulator is shown con-
nected to the power valve. The current
for the power and modulator valves passes
through the choke coil L, Consequently,
the voltage variations due to speech set
up across the modulator are applied to
the power valve. When there is no speech,
the normal plate voltage is operating the
power valve, but when the microphone is
disturbed, the corresponding voltages set
up across the modulator valve are of course
applied to the power valve, as these are in
parallel.

The continuous oscillations are modulated
in accordance with the speech because the
output from the power valve is proportional
to the plate voltage. If an element of speech
causes a reduction in the modulator valve
current, the voltage across the valve
increases, and the power valve takes more
current. When the modulator has a
voltage applied to its grid circuit, so that
the plate current increases, the voltage
falls, and the plate current of the power
valve falls with it.

The high frequency circnits must therefore
be so adjusted, that the oumtput is directly
proportional to the applied voltage. This
relationship should hold good over a wide
range of voltages, from a low value to about
twice the normal plate voltage, if good modu-
‘lation is to be obtained. For this reason it
is better to connect the terminal HT, to the
modulator side of the choke coil CH,,
through a resistance if it is necessary to
operate valve V, with lower plate voltage.

A power valve such as V,, excited by the
oscillator V,, connected to a separate plate
voltage, has not got a straight line characteris-
tic between plate voltage and aerial current.
When the oscillator is modulated as well as
the power valve, the characteristic is a
straight line, because then the grid excita-
tion of the power valve is also modulated.

16.-—THE MoDULATOR CONSTRUCTION.

The resistance of the microphone
ordinarily used is quite low, perhaps in the
neighbourhood of 70 ohms, under non-
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working conditions. The grid filament
resistance of the valve is very high, therefore
a transformer must be used for good results.
The primary winding will consist of a
relatively few turns, because of the low

‘resistance of the microphone, while the

secondary should have many turns, because
it is connected to a very high resistance
circuit.

For ordinary microphones, a satistactory
transformer consists of 250 turns of No. 22
D.S.C. for the primary, and 20,000 turns of
No. 42 S.S.C. for the secondary, wound on
a former 1 in. in diameter and 3 ins. long,
with an open iron core built up of a bundle
of No. 24 soft iron wires to a diameter of
2 in.

The resistance, R,, of a few ohms, is in-
cluded in the primary circuit to provide a
means of controlling the amount of power
given to the primary winding.

The grid circuit requires careful attention.
If grid current is allowed to flow during
part of a speech signal, the voltage across
the secondary falls, and the secondary
voltage is not a true copy of the primary
voltage. To prevent grid current, a hard
modulator valve should be used, with cells
X, joined in the grid circuit so that during
no part of the signal will grid current flow.
The grid voltage should always be carefully

[

-mﬁ

ﬂ

P 5

Fig. 9. 4 side-tone arrangement.

It will be clear that if a soft valve is
used, a reverse grid current may flow,
so that even though the grid has a proper
negative - voltage, grid current may still-
load the secondarv of the transformer.

A transformer works best when a definite
load is connected across it. For this reason
a high resistance of about 0-2 to 0-3 megohms
is joined across the secondary winding.
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A useful connection, permitting one to
hear one’s own specch as it appears in the
grid circuit of the modulator, is given in
Fig. 9. The transformer shown, represents
the telephone transformer of the receiver
used with the transmitter when communi-
cating. The low resistance telephones are
connected across the secondary winding
of the telephone transformer.

Of course, the speech heard is no guide
whatever to the quality of speech radiated.
The only reliable test, perhaps, is that
afforded by a receiver located a mile or so
away from the transmitter.

THE WIRELESS WORLD AND RADIO REVIEW

17.—THE VALVES.

Suitable valves for use in a transmitter
of this description would be those rated at
10 watts, for the modulator and power
valves, and an ordinary “ R " type receiving
valve for the oscillator. If 50-watt valves
were used as the power and modulator
valves, a Io-watt will be satisfactory in
the oscillator.  The plate and filament
voltages are of course determined by the
rating of the valves.

It is a good plan to never overload the
valves.

GALENA—-NATURAL AND ARTIFICIAL.

By James STRACHAN, F.Inst.P.

ALENA, the chief lead ore, is a
natural crystalline sulphide of lead.
1t crystallises in the cubic system
and in many mineral veins it
occurs in groups of perfect cubes. It occurs
more frequently, however, in massive form
with cubic cleavage and many of the crystals
sold as “ natural galena " are simply cleavage
forms prepared by breaking up massive
galena. The majority of the”crystals sold
for wireless purposes under a varicty of
trade names consist of galena, natural or
artificial.  Artificial galena, contrary to
all that has been published about it in
wireless journalism, is very easily prepared,
and is much more sensitive as a rectifier
than most specimens of natural galena.
The reason for the greater sensitivity
of artificial galena is probably a physical
one to a great extent becanse insensitive
natural galena may be sensitised by artificial
re-crystallisation. In this connection it should
be noted that, according to mineralogical

and geological evidences, most natural galenas

have been formed in the wet way, viz.,
by deposition from thermal waters, while
artificial galena is prepared in the dry way,
viz., by fusion in a furnace and by the
application of heat only.
almost invariably contains a small percentage
of impurities in the form of other metals
or metallic sulphides, such as silver, zinc,
iron, antimony and copper. A few specimens
contain selenium, as selenide of lead, and
more rarely, traces of platinum are found
in this mineral. The commonest impurity

Natural galena .

is a trace of silver sulphide, and it seems
probable, from certain experiments carriel
out by the writer, that silver, even in minute
quantities, has some effect in increasing
the sensitivity of galena as a rectifier.
Natural galena may be sensitised in
several ways. Numerous methods have
been employed, such as etching the natural
crystals with acids, roasting the crystals
in an atmosphere of sulphur vapour, roasting
with traces of selenium, or prolonged heating
in a neutral atmosphere at a temperature
approaching the melting point of galena.
The simplest and best method, however,
consists in fusion and recrystallisation.
Galena fuses at a temperature of about
1120° centigrade (not nearly zooo® C. as
recently stated by a correspondent in
The Wireless World and Radio Review*), and
the presence of small quantities of silver
brings the melting point below 1,000° C.
As low a melting point as 935°C. has been
observed with a fairly pure galena. This
temperature is quite within the range of
amateurs who desire to experiment in the
production of their own crystals, and an
expensive electric furnace is not necessary.
This temperature is well within the
range of a large Bunsen burner (provided
the crucible is surrounded by a fire-clay
muffle) and can easily be obtained in the
smith’s forge or an ordinary kitchen stove
using a fair draught and good coal. In the
latter case the fire-clay crucible (smallest
size of Battersea round) should be supported

* Page 838, Vol. 12.
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on a half fire-brick towards the back of the
fire. The temperature reached may be judged
from the following colours, and the crucible

should have the same colour as the surround-
ing fire :—

Dull red heat .. about 700°C.
Cherry red heat about goo°C.
Deep orange heat about  1,100°C.
White heat .. about  1,300°C.
Bright white heat about  1,500°C.

The natural galena, costing only a few
shillings per pound for selected specimens,
 should be broken up small in an iron mortar
or on an iron plate with a flat hammer.
This is placed in the crucible, with a few
fragments of sulphur to prevent oxidation,
and the lid luted on with a little moist clay.
The temperature of fusion should be main-
tained, with a small crucible, for 20 minutes
to half an hour. More important even than the
fusion is the rate of cooling. If the crucible
1s lifted out of the fire and allowed to cool
rather quickly by exposure to the atmosphere,
o1 breaking the smelt it will be found to
consist of a very finely or minutely crystal-
lised mass with.sensitive spots here and there,
but not all over. The crucible should be
allowed to cool very slowly and this is ac-
complished best by allowing the fire to
go out before removing the crucible.
Jf a Bunsen furnace is used, after fusion
the flame should be gradually reduced
and the crucible kept at a dull red heat for
about an hour before gradually reducing
the flame further. By this simple method
of re-crystallisation satisfactory crystals may
be prepared from insensitive natural galena.

Black amorphous sulphide of lead may be
purchased from any dealer in chemicals,
and this powder may be treated in the
same way with good results.

The same process may be used for the
preparation of synthetic galena from lead
and sulphur, but this is a little more trouble-
some because of the low melting points of
these elements. Lead melts at 327°C. and
sulphur boils at 445°C. At the latter tem-
perature molten lead rapidly combines
with sulphur to form solid sulphide, and the
formation of the latter renders complete
union imperfect in one operation. A good
quality of lead (particularly free from any
appreciable percentage of tin) should be
used. The lead is first melted in a fairly
large fire-clay crucible, and stirred with a
carbon rod (an arc lamp carbon) while sulphur
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is added gradually until the lead is trans-
formed into a black mass, solid at this low
temperature. This is cooled, powdered up
finely and mixed with about ten per cent.
of its own weight of powdered sulphur and
then fused exactly as in the case of galena,
and crystallised in the same way.

In the treatment of natural galena or
the preparation of synthetic galena too
great an excess of sulphur should be avoided,
otherwise higher sulphides of lead may be
formed to a small extent, with the result that
crystals prepared thus lose some of their
sensitivity by oxidation or exposure to air.

In the preparation of synthetic galena
from one to two per cent. of metallic silver
may be added to the lead with advantage
because, after numerous experiments, I
have discovered that a mixture of lead and

_silver sulphides dissolves a certain proportion

of sulphur in much the same fashion as
molten  silver dissolves oxygen.  This
dissolved sulphur is expelled from the
smelt during cooling, and, if only a small
percentage of silver be used, yields a sufficient
excess of sulphur to give great sensitivity
to the resulting galéna. This property of
dissolving sulphur is not possessed by
pure lead sulphide or pure silver sulphide,
but only by a combination of both. In the
same way most natural galenas may bc
improved by the addition of a small amount
of silver during fusion. The silver sulphide
is isomorphous with the galena and crystal-
lises in cubes. Experiments have shown that
the addition of larger quantities of silver is
not advantageous. We hope at a later date
to describe further experiments in the
crystallisation of galena with the addition
of other elements, some of which have
yielded interesting results.

AN IRISH WIRELESS JOURNAL.

We have received a copy of No. 1 of “The
Irish Radio Journal,” the official organ of the
Radio Association of Ireland. The new paper
claims as its objects the promotion of wireless
interests in Ireland, and the establishment of
means whereby readers may make their opinions
known to the public. Besides a foreword on
Broadcasting contributed by the Postmaster-
General of the Free State, the first issue contains
a valuable article upon * The Electric Valve: lts
Action and Applications,” penned by Professor
John J. Dowling, M.A., F.Inst.P., etc. The
address of the publishers is 2-5, Wellington Street,
Dublin, and the price per copy is 3d. (Annual
subseription, 4/6.)
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NOVEL IDEAS AND INVENTIONS

Abstracted by Pmirip R. Coursey, B.Sc., F.Inst.P., AMI.E.E,

Methods of Keying an Arc Transmitter.

It is sometimes desirable to arrange a
radio transmitter so that no energy is
radiated from the aerial when the signalling
key is in the “up ” or “ spacing " position.
With oscillation generators where it is not
easy to interrupt the oscillations—as in the
case of Poulsen arcs—special means must be
adopted to absorb the oscillatory energy
and to withdraw it from the aerial when the
radiation of a * spacing wave” is not
desired. One way of controlling this ab-
sorbing or * back-shunt " circuit is sketched
in Fig. 1,* where G is the arc generator,

=E

Fig. 1.

A the aerial and K the signalling key. This
last is arranged so that it short-circuits
the secondary winding of one or other of
the transformers T; T, which have iron
cores with and primary windings in the aerial
circuit. In the key position shown in the
diagram the secondary of T, is short-circuited
so that T, primary offers only a small
impedance to the oscillatory current, and the
bulk of the arc energy is expended in the
shunt circuit CT,. At the same time the

primary of T, offers a high impedance in the
aerial circuit and prevents the flow of current
in that circuit. When the key is depressed,
the short circuit is removed from T, which
consequently chokes back the flow of current
in the shunt circuit, and the impedance of
T, is reduced so that current can flow in
the aerial circuit.

An improved control can be obtained
with arrangements of this type by using
a modulating or “ keying ” valve bzatween
the key and the chokes or transformers.

Neon Lamps as Amplifiers.

Some ways in which standard forms
of neon filled lamps may be used as amplifiers
have recently been described in these
columns.t Improved results may, however,
be obtained if the lamps are built with
special electrodes. A species of three-elec-
trode neon lamp has recently been developed
in Holland,} in which the cathode consists
of a thin rod or plate of magnesium or similar
““ alkaline "’ metal, the glow being confined
to the surface of this electrode. Surrounding
the cathode are two spirals of iron wire,
one serving as the anode, and maintained
at a positive potential of about 120 volts
with respect to the cathode, while the other
serves as an auxiliary control electrode
and is maintained at a steady positive
potential with respect to the cathode, of
about 2o volts less than the main anode.
There is thus little or no current flow to
this electrode, but by its position it is well
adapted to control the flow of current
through the gas from the main anode.
The lamp is thus enabled to act as an
efficient amplifier.

* British Puatent No. 195718, by C. Lorenz

Company (Berlin).

t The Wereless World and Radio Review, 12,
pp. 700-704, August 22nd, 1923.

{ British Patent No. 175258, by N. V. Philips,
Qloeilampenfabrieken.
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High-Speed Radio Signalling.

The speed of a radio transmission may be
increased by shortening the time required
for the ‘“dash” signal. Normally the
“ dash ” is made three times the length of
the “ dot,” so that by reducing the * dash ”
to the “ dot” length, a considerable per-
centage of the signalling time is saved.* This
can be done by transmitting the dots and the
dashes at different wavelengths, using two
oscillation generators of different frequencies
to feed one aerial. At the receiver two
separate detectors operated from the one
aerial can be used to sort out the ““ dots”
and ‘‘ dashes "’ so as to record them both
on a single paper strip.

Wired Wireless Transmission on Power
Lines.

When it is desired to transmit intelligence
by wired-wireless methods over high tension
power lines difficulties sometimes arise in
coupling the radio or high-frequency appara-
tus to the wires without at the same time
rendering the former liable to darhage by
the high veltages. In the main two methods
have been employed, one being to stretch
-a small aerial wire up in the proximity
of the power wires so that the high-frequency
energy is transferred to the power lines
by induction, and the other to use coupling
condensers designed to operate upon the
line voltage.

Another method which at the same time
involves small cost, is to make use of the
capacity effect between the parts of the
suspension or other insulators which are
supporting the power lines.t By joining the
radio circuit to one of the metallic couplings
between the suspension insulator units a
convenient coupling capacity is very simply
obtained. The capacity effects of the insulators
may also be utilised to tune or help tune
the line to the frequency of the oscillations
impressed upon it.

The use of the insulator units to form
the coupling capacities necessarily involves
the fitting of extra insulators in most cases
as otherwise the electrical safety of the line
might be impaired.

By the use of this method of coupling
to the power wires it is possible to arrange

* British Patent No. 196062, by British Thomson-
Houston Company (communicated by the General
Electric Company, U.S.A.).

1 British Patent No. 169724, by E. F. Huth,
Gesellschaft (Berlin) and Dr. J. Oppenheimer.
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the receiver so that the H.T. for the valves
is derived through rectifiers from the poten-
tial drop across one of the units of the
insulator.

The ‘¢ Dancing-Contact ’’ Relay.

The eonstruction of a simple relay for
operating a recorder or similar mechanism
from radio signals is sketched in Iiig. 2.¥
In this diagram, T is a telephone receiver

Fig. 2.

mounted upon any convenient base B
carrying terminals for the relay. A platinum
contact is mounted in the centre of the
diaphragm of the telephone, and the bent
tip of the lever L rests lightly upon this
contact under normal conditions. On the
receipt of a radio signal the vibrations
of the diaphragm throw the tip of the lever
away from the contact and break the local
circuit (which may advantageously include
a reversing relay). The pressure of the lever
on the diaphragm is controlled by the
spring S and adjusting lever A, and by the
counter weights WW.

A Simple Automatic Transmitter.

Most forms of autematic transmitter,
whether used for radio or landline telegraphy,
are complex in construction and costly
to instal. In many cases, however, the
provision of some form of automatic or
semi-automatic transmitter is advantageous.
A simple transmitter can easily be built
up in which the various letters of the alphabet,
numerals, etc., are each given a separate
key, resembling a typewriter key, which is
geared to suitable contacts so that the press-
ing of a key causes the appropriate Morse
or other code signals to be transmitted.f
Thus any desired signal or message can be
transmitted merely by pressing the correct
keys in the proper order.

* British Patent No. 195657, by C. P. Ryan.
t British Patent No. 195796, by E. J. Quinn.
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NEW IDEAS IN RECEIVER DESIGN.

CONSTRUCTIONAL DETAILS OF A THREE-VALVE SET—Continued.

By F. H.

N building any instrument one usually
finds that by far the most difficult
task is making the cabinet. Good
workshop facilities for woodworking
should be available, and the constructor
must be in a position to obtain suitable
supplies of well-seasoned wood. The cabinet
should be made first, and for the reader
who is skilled in woodwork a drawing is
given which includes all necessary measure-
ments for its construction. If woodworking

facilities are not available, the drawing should
be passed to a reliable cabinet maker, found
Advertisement pages, who

on the Small

HAvYNES.

be accurately fitted to the front of the in-
strument and hinged to the woodwork.
No. 4B.A. screwsarc used, and in consequence
the thickness of the panel must be 5/16in.,
as these screws and three others used for
holding the panel to the woodwork are
driven into the edges. The ebonite panel
can be detached from the hinge after a good fit
has been obtained, and the mounting of the
components proceeded with.  Little need
be said concerning the fitting up of these
parts except that accurate setting out
such as can only be obtained by the use of
steel rule and sqnare and spring dividers.

.

I G”/fé
' 1]
7

Details of the containing cabinet. A camera screw back is inserted in the bottom board so that the receiver can
be easily attached in the bench by a wing screw or supported by the stand.

will undertake to work at least to the nearest
thirty-second of an inch. He might also
be instructed to fit the hinges, which are
pieces of best quality piano hinge carefully
fitted. The ebonite front panel must now

All necessary dimensions were given in the
previous instalment. Some little difficulty
may be met with in fitting the resistances
as they are designed for fitting to panels
only } in. in thickness. However, the knobs
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and lock-nuts can be made to hold securely
if the lock-nuts are slightly thinned down
by filing.  The holes for the resistance
spindles should give plenty of clearance.
The telephone jacks are fitted without
their nickelled rings, as the thickness of the
panel does not permit of sufficient threads
engaging were the rings used. No.7 B.A.
by 1in. countersunk headed screws are
used for securing the small connectors, and
one is recommended to try out the mounting
of one of these on a piece of scrap ebonite
before drilling the panel. It will be found
that by using a drill a little larger than the
usual 7 B.A. tapping size that the screws
can be driven down into the holes without
tapping, which is probably preferable to
attempting to drive such a small tap down
into blind holes. If a hole is made through
a piece of ebonite rod so that it fits securely
on to the drill being used for making these
blind holes it is possible to drill them all
to maximum depth without the slightest
danger of the point coming through, for
only sufficient of the drill should be left
projecting from the ebonite rod as is necessary
to make a hole of the required depth. When
all holes are made and the various components
tested to ensure correct fitting, the panel
may be rubbed down with coarse carborun-
dum cloth. The instrument shown is rubbed
down on the outer face in straight lines
parallel to the longer sides, which produces
quite a pleasing effect, while the inside
face is rubbed in small circles and thus given
a uniform matt finish.

The three other connector strips might
be made up on the completion of the front
panel to complete the ebonite work, and thus
have all the necessary components ready
for fitting up on to the top and back wooden
panels. The two terminal strips also must be
fitted up, and if the reader finds difficulty
in procuring suitable valve holders he will
need also to make up an ebonite strip
carrying three sets of valve legs. The exact
location for all the components which are
attached to the top wooden panel has already
been given, and these dimensions should be
carefully followed or wiring may become
a little awkward. The transformers are
secured by 4 B.A. screws and nuts, while the
coil holder is similarly held through two of its
holes, though ordinary wood screws must
be used for the two front ones owing to the
position of the hinge. The grid condenser
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is placed in such a position that the grid
leads can be kept extremely short, and one
is reminded that the-saving of perhaps
only a few inches of wire in the grid circuit
of a high frequency amplifier leads to
better results. The grid battery of two cells
is attached by means of a piece of suitably
bent brass, and empire cloth should be placed
between the brass strap and the cells.
One might be reminded that grid cells
are fitted not because an additional
H.T. potential is to be applied to the note
magnifying valve, but because the filament
resistance is connected in the positive
lead, an arrangement which does not give
quite so much bias as when it is arranged
in the negative lead, and the cells are used
to make up for this difference. By using
this arrangement the grid potential is not
affected as adjustments are made with the
filament resistance which would be the case
if the resistance was in the negative lead and
the 1.S. terminal of the intervalve transformer
connected to minus of the L.T. battery.
Little need be said of the fitting up of the
condensers and connector strip on to the back
panel except that by staggering the conden-
sers as shown the leads from their terminals
will not coincide.

The small flexible connectors must now
be made up, and ordinary pieces of flexible
electric light wire may be used. The ends
should be looped and bound up with thread
in order to take in frayed ends. As an alterna-
tive, bundles of fine flexible wire may be
used such as can be obtained by removing
the insulation from electric light flex, and
threading this bare wire with beads. The
connectors should be completely made up
apart from the instrument, exact to length,
and with the end loops carefully wrapped.
An equal number of beads is threaded on
to each lead, and for easy identification
various colours should be used. By using

‘beads, better spacing is obtained between

the wires when the instrument is closed,
and the air-spaced beads give lower capacity
effects between the leads than would be
set up with rubber-covered flexibles lying
in contact. Flexible leads must also be
run between the coil holder and certain
of the connector taps, whilst the remainder
should be put through in* readiness for con-
necting to positions on the wiring.
Proceeding with the wiring up it may be
pointed out that owing to the nearness of
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The practical wiring of the three pane’s, which are
hinged together and connected by flexibles.
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the components and the short leads
necessary that there is no need
to use such heavy wire as No. 16
as is usually recommended in larger
instruments. No. 2o tinned copper
wire is employed in this instance,
and does not occupy so much
space as the thicker wire. It is
somewhat difficult, however, to
connect up with this thin wire,
and requires a little patience.
The wire is first stretched in order
to render it stiff, and the paths to
be taken by the various wires
must be carefully considered. The
accompanying practical wiring dia-
gram was prepared from the
instrument, and shows the actual
points between which connection
must be made. The flexible leads
from the coil holder must be
critically connected up, in order
that suitable reaction effects may
be obtained. Viewing the instru-
ment from the {front, the aerial
coil is on the left, the reaction
coill in the centre, and the tuned
anode inductance on the right,
and it will be observed that the
plugs of the coil holder are standing
up at the back, with the sockets to
the front. The actual connections
are aerial plug to grid; aerial
socket to L.T. — ; reaction plug to
plate ; reaction socket to trans-
former primary ; tuned anode plug
to H.T. +; tuned anode socket
to plate.

The grid leak is supported by
soldered connections to the wires,
and care must be taken not to
over-heat its ends when making
a connection. No difficulty will
be experienced, provided soft
tinman’s solder is used for the
purpose.

With regard to operation, it will
be found that the aerial circuit
will be tuned to broadcasting wave-
lengths by inserting a 50, 75 or
100 coil, depending - upon the
dimensions of the aerial. The
reaction coil may be a 75 or 100,
while the tuned anode will probably
be a 75. The tuning condensers
have to be operated more or less
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simultaneously, ~ and  the extent of and tuned anode inductances will render
reaction coupling must be critically the receiver very sensitive, and smooth
adjusted. It will be found that as the aerial ~self-oscillation can be obtained for all
coil approaches the reaction coil, that self- adjustments of the tuning condensers.

oscillation will occur, whilst oscillation R valves on 4 to 6 volts may be used
may be again reduced by bringing the tuned with this receiver, whilst “D.E.R.” or
anode coil nearer to the reaction coil. “ARD.E. dull emitters will give equally

Critical combinations of reaction on to aerial good results on 1-8 to 2 volts.

THE TRANSATLANTIC AMATEUR STATIONS.

{Photo : Barratt's

Mr. F. L. Hogy at his Station (2 SH).

Quickly following the news of Mr. J. A. Partridge’s (2 KF) successful two-way working with America
.came the report that Mr. F. L. Hogg (2 SH), of Highgate, had also succeeded in effecting communication
with the other side. He first established communication with America (1 MO) between 4.45 and 8.10 p.m.
on December 12th, and he has quickly followed this achievement by working with other American and
Canadian stations, including 3 BP in Toronto, while signals from his station are reported to have been
heard by several American listeners further west than the stations with which he has communicated.

A deseription of Mr. Hogg’s transmitting equipment was given in this Journal some little while ago,
though we understand that he has carried out some modifications since that time. The results that he
has obtained indicate what the experimenter can do working, as he does, under rather ditficult conditions,
Tt is understood that 2 SH is operating from an A.C. supply and is using chemical rectifiers. 1t was due
to a breakdown of this part of his apparatus, combined with a few other unforfunate troubles, which rather
.delayed the opening up of communication with the American transmitters.

From the illustration it does not appear that Mr. Hogg has a well-finished or elaborate layout of his
apparatus, though this does not detract from its elecirical efficiency. On close examination one can
identify the tuning inductance, a Moscicki condenser, a Mullard transmitting valve, and his variable grid
leak, consisting of wires immersed in water. From recent reports it would appear that signals from
2 SH are gelting across when a power of only 30 watts anode energy is employe L.
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THE LEAFIELD IMPERIAL WIRELESS SERVICE*

By E. H. Smaveanessy, O.B.E., M.LE.E.

HE Leafield station was originally

planned in 1913, and it was to be a

station of the spark type using 300 Kw.

Owing to the outbreak of war, fortu-

nately that form of construction did
not develop. During the war there were marked
developments in radio transmitting apparatus, but
the most marked development of all was the
development of the arc for high power. Before
1914 the biggest arc that had been made use of,
T think I am safe in saying, was one of 100 Kw.,
and there were many 25 and 30 Kw. arcs developed
during the war. Then, towards the end of the war,
there were developments in the high frequency
alternator. Apart from one alternator running in
America, when we were designing the Leafield
station there was no high frequency generator that
had proved itself capable of dealing with 250 Kw.
satisfactorily, except the improved design of
Poulsen arc, which had proved itself quite satis-
factory and had carried out satisfactory programmes.
I personally visited the biggest arc stations on the
Continent and saw the first Latour high-frequency
alternator running in France, but quite apart from
seeing these things and spending some time
observing their working, there is a much better
way of determining the commercial efficiency of
any generator, and that is by establishing a watching
station and putting expert telegraphists there to
take down the whole of the traffic and analyse the
whole of the traffic at that station. We did this,
and our opinions that the arc is the best and most

suitable generator for high power work were
confirmed.
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Fig. 1. Charucteristic curve of the arc.

Perhapg this evening I can assume that most of
Yyou, at any rate, are mainly conversant with the
receiving side, and that therefore I shall be justified

* Paper read before the Radio Society of Great
Britain on Wednesday, November 28th, 1923.

in giving you some idea of the principle on which
the arc works.

In the first place the ordinary arc was studied
and it was found that it behaved in a very peculiar
manner—that the arc did not obey Ohm’s law.

If you look at the curve of Fig. 1 you will
obgserve that the lower line indicates current
and the vertical part indicates volts applied
at the terminals. The interesting part of this
curve is that when you have low volts at the
terminals you have a big current; when the
current passing through the arc diminishes
you have an increase of potential aecross the arc.
In other words, we say the arc has a negative
characteristic. The smaller the current flowing
through the arc, the larger is the potential difference
across the are. Duddell considered this negative
characteristic, and concluded that it could be used
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