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Find Everyday Engineering the most useful and
interesting of American Radio Magazines—WHY ?
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Equipment as well as Army and Navy Apparatus. The clear photographs
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Radio, giving results of new experiments and tests as well as dmprnitblni
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bﬂ RTNIGHTLY

WIRED WIRELESS TRANSMISSION

By Puirre R. Coursey, B.Sc, A.M.LEE.

N the transmission of messages from

place to place by the ordinary methods

of wireless telegraphy and tc]ephun}r, the

transmnttmg apparatus, of whatever form

it may be, serves to establish high-
frequency oscillatory currents, modulated by
telephone transmitter or by key, in accordance
with the signal to be sent. These high-
frequency oscillatory currents, as is well
known, are the means of setting up electro-
magnetic waves, which are radiated through
the aether from the aerials of the transmitting
station. In ordinary radiotelegraphic trans-
mission on earth these waves are not able
to spread out uniformly round the transmitter
as they would were the sending station an
is0lated point in space separated from other
material electrical conductors. It is indeed
fortunate that this is so, as owing to the
sending and receiving stations being located
on the earth's surface much more effective
signalling is possible over long ranges than
would otherwise be the case The conduct-
ing earth’s surface, in fact, serves as a guide
for the radio waves,

The reason for this fact can easily be seen
if the mechanism by means of which the
waves are set up by the transmirtting aerial
system  is considered for a moment. The
electrons oscillating in the aerial wires carry
with them in their motion the ends of the
electrostatic lines of force to which they
are always attached. 'The ends of these lines
rest on the conducting aerial wires, and the
wave becomes detached from the sending

aerial when the ends of these lines of force
move downwards on to the surface of the
earth surrounding the station. In the propa-
gation of the waves from the sending station
the ends of these lines of force on the carth’s
surface move along it as the wave is pro-
pagated outwards from its source. In a
sense, therefore, we may say that the waves
are puided by the conducting surface of the
carth, and they can in fact be so guided
along any electrical conductor. A wire
between the two stations provides an Excciltnt
guiding means of this type.

The main difference between radio trans-
mission of the ordinary type with the earth
as the guide, and this special type of trans-
mission with a wire as guide, is to be found
in the reduction of energy necessary at the
sending station in the latter case, for ﬂgnalilng
over a given range between the stations.
T'he reason for this difference lies 1in the
localisation of the energy sent out from the
transmitter into one single direction only
instead of allowing it to spread out in all
directions round the sending aerial. This
case of wire guiding of the radio waves may
thus be likened to ordinary radio transmission
with an ideally perfect directive sending
aerial.  Receiving stations in other directions
will under these conditions hear nothing of
the signals passing between the two stations
concerned.

Since radio-receiving apparatus is extremely
sensitive to minute impulses of the frequency
to which it is uned—particularly if a valve
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detector is employed with regenerative ampli-
fication and beat reception—the importance
of this method of wire communication lies
in the possibility of establishing communica-
tion between the two stations, even if the
intervening line wire is, electrically speaking,
in a very poor condition. A line that for
ordinary telegraphic 'work would be too leaky
to be used at all will be found quite workable
for radio-frequency transmission. This in
itself is a considerable advantage, but with
it must be coupled the possibility of trans-
mitting a number of messages—either tele-
graph or telephone simultaneously—along
the same line by using a different * carrier-
wave frequency ™ for each. Not only so,
but these multiple transmissions may
superimposed upon the line without interfer-
ing with its ordinary use for telegraphy or
telephony by the usual wire methods.
Turning now to the more practical side
of the subject, the apparatus used consists

X}

Fig.

practically of an ordinary wireless transmitter
and receiver at each station, but of quite
small power. When " wired-wireless
methods (as they are generally called) were
first introduced, the type of apparatus avai'-
able was very different from what may be
used to-day, Damped wave transmission
was almost exclusively employed, so that the
first transmitters used a buzzer as the source
of the necessary oscillatory current, a tuned
circuit being shunted across the buzzer con-
tacts in the usual way. Crystal detectors
were employed for reception.
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In Fig. 1 is shown a schemaric arrange-
ment of one of these circuits in its simplest
form, so as to indicate the essential elements
rather than the practical details,

In this diagram W, and W, represent the
lead and return wires of, sav, an ordinary
telephone circuit between two stations, A
and B. Across these lines at each end
“ repeating coils,” or transformersy, T, Ty
are joined for coupling the lines to the ordinary
telephone instruments. In series with the
lines additional coupling coils, L, and L
are inserted, These are gen:ra]lv alr-d:nrc
coils of a few turns only, since they have
to deal with high-frequency currents. Their
presence in the circuit will not interfere with
the ordinary te!ephnmc transmission to any
appreciable extent, since for currents of tele-
phonic frequencies their impedance will be
quite negligibke,

Coupled inductively with L, is the coil
L4, which in conjunction with the condenser

C; forms the main oscillation circuit of the
rndm—l"requtm:v transmitter.  ()scillations are
established in this circuit by means of the
buzzer Bz which is excited by the battery
B, in series with the ugnalllng kev K.
Across the windings of the buzzer is shunted
the non-inductive resistance R, which serves
to absorb the extra e.m.f. due to the self-
inductance of the magnet windings, thus
t!frninating the spark at the contact and
giving a cleaner and quicker interruption of
the circuit, enabling stronger oscillations to
be set up. By means of the coupling L, L.,

700



WIRED WIRELESS TRANSMISSION

the energy of these oscillatory currents is
transferred to the line wires, from which it
15 picked up again at the receiving station by
the detector D. This detector, in series
with its telephone receiver T 15 shunted
across an oscillation circuir Ly C; tuned to
resonance with the oscillations set up by the
transmitter. T his resonance circuit is coupled
to the lines through the coils Ly L, in a
very similar manner to an ordinary wireless
receiving circuit, the coil L, representing
the coupling coil used in the aerial circuit
with the ordinarv arrangements.

The function of the condensers C, and
C, remains to be explalned As far as the
ordinary telephonic transmission along the
lines 15 concerned these cundenscrs are not
required, and if their capacity is small they
will not interfere with such transmission at
all, bur as regards the high-frequency currents
from the coil L, they act as a bypath shunt
to the windings of T'; and T, such shunt
having a very much lower impedance to the
radio-frequency currents than have .these
windings.  As a result almost the whole of
the high-frequency current will pass through
the condensers, and an unapprrtlal:-le amount
through the transformer windings. The
impedimces of these windings will therefore
not seriouslv damp out the strength of the
oscillations, as they would were no condenser
shunts provided.

The transmission of radio-frequency signals
in this manner along telephone lines will not
in any wayv interfere with the use of these
lines for ordinarv telephonic purposes, nor
will their use for telephonic transmission
hinder their employment for radio work, as
we have just seen.  As a matter of fact in

practical working the circuits are not usually
so0 simple as would a r from the above
diagram, as some kind of fltering circuits
are required to prevent any of the low-
frcqucn:v telephonic transmission from pene-
tmtlng into the mdlD—frE{IUEIIC}l' rer:enrmg
circuits. Some such fltering circuits are
also requ!red when two-way and rnu]upfex
tmﬂ!-l'l'llﬂlﬂl'ﬁ are EI:I!'IC'ETI'IE‘d.’ 1n E-I'I:IEI' o I'I'Iﬂlﬂ—
tain the separate frequencies quite distinct
from one another,

For two-way working two different fre-
quencies must usually be employed—one for
transmission from A to B, and another for
signalling in the reverse direction. The
radio-frequency apparatus sketched in Fig. 1|
will thus be duplicated, so that at each end
of the line both a transmitter and a receiver
areinstalled. The use of different frequencies
for signalling in each direction, in conjunction
with the tuned circuits at the receiver, enable
the currents of different frequency to be
sorted out, so that each receiver is affected
only by its appropriate transmitter.

The advent of practical thermionic-valve
apparatus enabled great strides to be made in
the development of this type of communica-
tion, as by using the continuous waves from
a valve generator radm-frbquencv telephonic
as well as telegraphic transmission is possible,
while, further, the greater sensitiveness of
the modern 3-electrode valve-receiving appa-
ratus enables much greater ranges to be accom-
plished with a smaller expenditure of power
at the transmitter. We shall return to a
consideration of modern practical installations
in a later article.

(To be continued. )

PRIZES FOR AMATEURS

FURTHER OFFERS FOR TRANS-ATLANTIC ACHIEVEMENT.

As we go to press we learn that further offers of prizes in connection with the above
test have been made by Messrs. Burnham and Co., Deptford, and by Messrs.

Halliwell and Good. Ltd.. Manchester.

Further particulars will be given in our

next issue,
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THE ALEXANDERSON
HIGH FREQUENCY ALTERNATOR

By E. Brake,

() make the eclectromagnetic

waves which are employed in

wireless telegraphy it is necessary

to set up in the transmitting

aerial alternating currents of
extremely high frequency, these being
generallv known as high-frequency oscillating
currents. Regarding 20,000 metres as
(roughly) the longest wave used for commer-
cial, or everyday, radio work, and 300 metres
as the shortest, the fact emerges that for the
production of these wavelengths and those
of the intermediate orders we must employ
oscillations of frequencies varying from 15,000
per second to 1,000,000 per second. No
ordinary dynamo is capable of delivering
current at a frequency anywhere approaching
even the lower of these values.

Up to about 1914 most wireless communi-
cation was effected by means of damped
waves produced by the discharge of a spark,
but although the * spark™ systems have
done yeoman service and are, indeed, still
largely employed, ** continuous ** or undamped
waves are rapidly approaching the premier
position, not only because their use permits
of greater selectivity in receiving instruments,
but because they are essential to wireless
teltphnn‘l!r and, moreover, are produced with
much simpler and less bulky apparatus.
It is not, however, the pu of this arricle
to discuss the case of Sparé v. C.IV,

!

|

ARt |

| i |

Fig. 1.

A.M.LE.E.
N
In spite of the fact that the * arc ™ svstems,
the Marconi “ timed spark ™ system and

the thermionic valve transmitter are all
hard at work on the world's high-power
stations, the idea of producing oscillating
currents by means of a machine built along
the lines of the ordinary power house dynamo
is very attractive, and the machine invented
by Mr. E. F. W. Alexanderson, Chief
Engineer of the Radio Corporation of America,
is one of the several successful attempts to
cope with the problem. Before examining

F’W:ﬁﬁ

Fig. 2.

the alternator in detail we may proftably
consider the electromagnetic principles upon
which its design is

GENERaL PriNcipres.

A magnetic field which is changing in
strength—such as one which is being built
up round a wire or which is collapsing upon
it,—will set up an electromotive force in a
conductor suitably placed within it. The
direction of the -.-.rn.f. will be at right angles to
the direction of the field. Changes in the
strength of the magnetic field between the
poles of an electromagnet may be caused by
altering the strength of the current passing
through the windings of the magnet and as
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THE ALEXANDERSON HIGH FREQUENCY ALTERNATOR

the pole faces are conductors in a plane at
right angles to the direction ::_,"' the magnetic
field an e.m.f. will be set up in them and will
originate eddy currents.

There is, however, another method of alter-
ing the strength of the magnetic field, of
which advantage is taken in the design of the
Alexanderson alternator. The introduction
of iron into a magnetic field reduces the
resistance {c:alled re!ur:l:a.nce or reluctivity)
of the magnc‘tu: circuit ; in other words,
the magnetic field becomes concentrated.
Therefore, whilst the iron is entering the
field as at A in Fig. 1 an em.f. will be set
up at right angles to the direction of the field
and to that of the motion of the iron, as a
result of the changing field strength. [If

Fig. 3.

the iron passes across the field and, finally,
out of it, as at B in Fig. 1, the field strength
will increase to a maximum and then gradu-
ally decrease to its original value. The
resultant e.m.f. will follow a similar cycle,
and, unless special precautions are adopted,
eddy currents will exist in the pole faces.
The Alexanderson machine primarily depends
for its action upon the wtilisation of the e.m.f.
set up by the movement of magnetic material
—~chrome-nickel steel—across a magnetic
field.
Descrirrion ofF Parrs,

The Rotor.

The revolving part of the machine takes
the form of a chrome-nickel steel disc of
peculiar shape, (See Fig. 2.) As it has
to revolve at an enormous \rflﬂl:l't}r the

disc is shaped as shown in order to equalise,
for the greater part, the internal strains set
up by centrifugal force. The disc is driven
at a velocity of 20,000 revs. per minute

SLOTS

by a driving motor working at 2,000 revs.
per minute, coupled to a double helical gear.
Round the edge of the disc, and about "
apart, are cut 300 slots (see Fig. 3), the pecu-
hiar form of which 1s shown in cross-section
in Fig. 2 It is important to note that
by this means the peripher}r of the disc 15
provided with 300 spokes, each }" wide
(see Fig. 4), in which the slots are shown
blank and the spokes shaded. In order to
reduce the wind resistance the slots are filled
up with a non-magnetic metal such as phos-
phor-bronze, the material being brazed into
the disc. This does not affect the action
of the machine, and the disc may be regarded
as toothed, the teeth being the shaded parts

of Fig. 4. Each tooth can be considered
analogous to the piece of iron (A and B) of
Fig. 1.

The Stator.

Considering now the arrangements made
for the provision of a magnetic field for the
above-described teeth (or spokes) to cut, let
us refer to Fig. 5, which is a cross-section
diagram of the alternator. The armature
is made up of two separate parts, A and B,
which form the greater portion of the frame
of the machine, When these are assembled
and the franmiework is completed by the addi-
tion of the portion of the outer frame shown
shaded (F in Fig. 5) there is left a space, 5,
for the field coils, C, which, when energised,
create a constant field across the gap between
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the two armature parts and therefore through
the slotted part of the disc D.

Thus far we have described the arrange-
ments for the provision of two out of the
three essentials, (1) a magnetic field, and (2)

,. "
i i ““‘Li_n
i___L D-H;E JL-..,_J.'

-— =

@

C

masses of magnetic material to pass through
the field. Next we come to the winding of
the stator. The face L in Fig. 6, which
is a separate drawing of A or B of Fig. 5,

THE WIRELESS WORLD

%

y B B B

R B e
: Fug. 7.
is laminated and provided with 600 radial
slots in each of which is placed one conductor.
The conductors are joined in series, and each
pair (@ and &) forms a complete loop, so that
for every loop there is one rotor spoke. Fig. 7
indicates the manner in which the conductors

\
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ALEXANDERSON HIGH FREQUENCY ALTERNATOR

are joined.  The distance between the rotor
and the laminated stator faces 15 adjustable,
but is generally maintained at about a milli-
metre. [t should now be clear that upon the
revolution of the rotor and the production
of the sinusoidal em.f.’s in the armature
windings resulting from the rhythmic in-
crease and decrease of the field intensity

moves at 20,000 r.p.m., we get a frequency
of 100,000 cycles.

Fig. 8, re-drawn from an illustration
in The HWireless Age, shows the scheme
of  the connections of the alternator .
CIrcuits,

Fig. 9 is a photograph of a 200 k.w.
Alexanderson alternator with 1ts  driving

J"ry. B

across the air-gap, alternmating currents will
How in the armature windings. For an
mcreasing magnetic  held will produce a
current in a direction opposite to that of the
current produced by that field when decreas-
ing, so that in the particular machine described
here there will be 300 alternations per
revolution of the rotor. If, then, the rotor

Wireless and the Stock Exchange.— For the
first time in the history of Wall Streat the wireless
tvlﬂﬁ)ﬂph supplanted the ordinary telegraph lines

winber l4th in the coreyving on of stock
market operations between New {nrk and Chicago.
The wire lines were disrupted by a storm early
in the morning of that day, and during the final

motor, as installed at the New Brunswick
station in 1918, and which has given consis-
tently sathlauurv results. The alternator
is run at an output of 80 k.w. giving an
aerial current of 400 amperes, although the
machine 15 capable of supplying 600 amperes
to the aerial. The normal wavelength
employed 15 13,600 metres.

hour of trading on the New York Stock Exchange
W. J. Waollman & Co. conducted business withs
Clement, Curtis & Co., of Chicago, by wireless.

After the close of the stock market the operations
by wireless were checked owver the private wire
hetween New York and Chicago, and it was found
that not a single mistake had been made.
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AN AMATEUR VALVE-RECEIVING
STATION

Bv J. H. Savace

HE following is a description

of an experimental receiving

station, and as a good deal of

the apparatus is home-made, a

descripion  of the various
rrange mentS may be of interest.

The ampliﬁtr consists of four *]':.rpu: V24
vﬂh"ﬁ‘ [h-E‘ ﬁ]""_".t fl'lr hlIE_h—ﬁ't'l.:l'l.lﬂ'H:'"f
amplification, which is resistance-coupl
the second for rectification, and the last
two for note magnification. ‘The plate-
resistance used with the first valve consists of
about }” of paper soaked in Indian ink, and is
appmxtrn:telv, 100,000 ohms;, the necessary
leak from the grid of the second valve h-:mg
made in a similar way, a much thinner strip
being used.

The coupling condenser (-0003 mfd.)
consists of two small strips of tun-foil, inter-
leaved with two of waxed paper, and rolled
up together.

A separate filament resistance is 'F-!’ﬂ-\’ld-!d .

on the second valve, so as to obtain the best
point for rectification, whilst the last two
valves are coupled-up with iron-core inter-
valve transformers,

The valves themselves are mounted on
an ebonite shelf at the top of a box with a
hinged side and lid, in which 1s mounted a
small ammeter to register the hlament
consumption,

T'he box i1s fitted with four sets of insulated
terminals, two input, two output, two high-
tension and two low-tension, also a flament
switch and a plug switch for reversing the
direction of reaction when used for self-
heterodyne.

A B-volt battery is used to light the valve
filaments, and two [5-volt battery units
supply the necessary plate potentials. The
telephones are connected in the plate circuit
of the last valve,

Considerable difficulty was experienced,
at first, in getting rid of valve noises due to

= T & 1 -.-.7;

mechanical vibration and induced current
from local A.C. lighting circuits, but this
has been almost entirely eliminated by
mounting the amplifiers on a thick pad of
felt, on a shelf as far away as possible from
the lights.

T he #3e peral J'rly'-rm! th thee Sl s,

For short-wave reception (400—2,000 ms. ),
the jigger seen on the middle left of the
photograph is used. This has a sliding
contact on the outer cvlinder, which s
wound with No. 26 D.S.C., and a rotary
switch on the inner, a small condenser being
used across the inner for fine tuning. For
longer waves (2,000—18,000 ms.), the large
loading coils seen in the centre of the photo-
graph are used in conjunction with a series
of pile-wound coils.

The connections from both are brought to
rotary switches and a condenser placed
across them. When these coils are used,
the amplifier is connected direct across the
loading-coils.

The head-telephones are a pair of
4,000 ohms Brown's * A™ “T'vpe, and are
connected in series with a loud-speaker made
from another Brown's telephone, and a
small brass phonograph horn, a switch being
provided to short-circuit whichever is not
in use at the time.
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NOTES AND NEWS

Dr. Alexander Muirhead, F.R.5.—We regret
to have to announce the death, on December 13th,
of Dr. Alexander Muirhead at the age of 72, This

ioneer of wireless was asaociated with Sir Oliver
in the latter's early work in connection with
wireless telegraphy.

FL Weather Reports.—The following pro-

mme will be ecarried out by Eiflal Tower as
rom November lat, 1020. The code used is aa
given in The Wireless World, May 2Bth, 1920,
issue :—0245, 0815, 1130, 1415, 1930, The follow-

ing alterations have been made to the list of
stations :—

01 Rochefort 13 Mayence 27 Alencon

02 Biarritz 14 Montpellier 28 Amiens

03 Bordeaux 15 Paria 0 Coane

04 Bruxellea 18 Rennea 30 Le Hovme
07 Dijon 18 Strasbourg 31 Istres

08 ain® 21 Toulouss 12 Motz

0 Li 2% Tours 33 Privas

Il Saint Mathieu #4 Saint Julisn 34 Sommesous

*Zaint Inglevert.

The B.C.M. e in imsued at 1130, the other
tranamissions being reserved for the SMM. In
the former reports stations are indicated by letters
thus :— :

3 Btomoway CF Clermont— Ferrand

vV Valentin N Nica

C Copenhagen PE Perpignan

HE Le Helder Bl Biarritz (Sacoa)
PR Prague CR La Corogne

P Paris R Rome

0  Ouessant A Alger
The wavelength remains the same.
A Movel Application of the Amplifier.—
rimenta have recently been tried on & suburban
ilway line for calling out the name of the station,
8o that it can be heard above the noise of the
train. To this end the vecuum tubs was again
introduced. A loud speaking telephone was
hung in the centre of each coach reproducing the
voice of the guard to such & volume as to be haard
above all local disturbances, with marked distine-
tiomn.
Intensity of Wireless Signals.—A method of
ing and comparing the intensity of sighals
received & radio atation has been wor out
in France with good results. Thisa method, which
can be empl only for undamped waves,
essentially oconmista in comparing intensities of
reception of the signal, and of the sound uced
by & local source of oecillations of the same frequency
and form, constituted by an ordinary heterodyne.
By m"ﬁ the intensity of the sction of the
auxiliary lation-generating device upon, say,
the antenna, a rough equalisation is first obtained ;
afterwards by manouvring convenient shunts to
the telephooe an absolute equality of intensitics
is obtained. The ratio of intensities is proportional
to the shunt resistances, Moreover by inserting
& thermo-galvanometer in the antenna the abeoluta
value of the intenwity of the auxiliary signals can
he arrived at. The error in the practical use of
this method is said to be from 3 per eent. to 10 per
cent,

The s8.s. ‘' Oropesa.”"— It ia interesting to
note that when as far south as the f’f‘tgllﬂ of
Magellan, this vessel was still in touch wit IJHTT.
as well as Ban Francisco to the Far North, and the
Cocos Island Station in the distant Pacific. Through-
out her whole tour she was only two days without
press news from Europe.

Royal Corps of Signals.—A Wireless Tele-
graphy Conrse for officers of the Royal Corpa
of Signals sssembles at the Signal Training Centre,
Maresfield, on February 7th, and terminates on
April 4th. The course ia intended for Captains
and Subalterns who did not attend the short wire.
less telegraphy course of the wirelesa tel ¥y
portion of the Royal Corpa of Signals, cers
Qualifying Course. Applications for vacancies
should be forwarded by commands to the War
Office aa early aa ihle.

An Army Order states that a bounty of £100 will
be paid to 650 wireless operstors, 130 wirelesa
electricians, 150 fitters and 75 instrument makers
presenting themselves for enlistment or re-enlist-
ment in the Royal Corps of Bignals, subject to
final approval after passing the prescri trade
tast at tﬁm Signat Service Training Centre, Mares-
field. These Hgures include the numbers enlisted
or re-enlisted in the Corps since May 14th, 1920,

Wireless Time Slignals.—Wireless telegraph
squipment is being installed at the Huddersfisld
Tramway Officea to the design of the son of the
Tramway Manager with a view to picking up the
Fiffel Tower Btandard Time Messages. A governor
clock has been fixed and the tramway clock,
which is recognised as the standard time-keeper
in the district, will be checked each day by the
Paris message. The wireless inatallation is to be
made by members of the tramway staff, and is
expected to be completed within an early date.
Huddersfield ia the first English municipality to
take its official time direct from the FEiffel
Towar.

Alr Minlstry.—In the Half-Yearly BReport on
the greas of Civil Aviation recently published
by the Air Ministry, we learn with interest that the
wireless firection finding apparatus installed at
Croydon has proved its value in enabling airmen
to correct their course in thick weather. The Report
goes on to say that the equipment of aireraft with
the wireless telephone is extending as it is found
to be of considerable assiglance to navigation.

The installation of wireleas atations for telegraphy
and telephony has boen continued, and stations
are now open At Croydon, Lympne, Castle Brom-
wich, Mancheater Renfrew. The British pro-

for the new Radio Telegraph and Telephone
nvention, including all forma of communication
to and from aircraft stations, have been framed,
and these are now being cinsidered by an Inter-
national Conference at Washington. ;

The Marconl Sclentiflc Instrument Co., Ltd.,
have recontly published two new pamphleta
describing their wireless telegraph, telephons and
auxilinry apparatus. Thess pamphlets may beo
obtained upon application,
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THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON

A FOUR-ELECTRODE THERMIONIC DETECTOR
FOR DAMPED OR UNDAMPED ELECTRIC
OSCILLATIONS OF HIGH OR LOW FREQUENCY

By J. A. Freming, M.A.,, DSc.,, F.R.S.
Continued from p. 683, December 25th, 1920.

DISCUSSION. *

J. Scott-Taggart : 1 am sure we are all very
privileged ind to have the pioneer of wvalve
work here to-night to give us a description of his
latest invention. The yuestion of ucing relay
afferts at a receiving station has nfway.-t been one
which has had the yreatest fascination™for experi-
maentalists, The audible or wvisible indication of
an incoming signal it always. more satisfactory
than merely a sound in & pair of telephone receivers.
Professor Fleming's valve shows us how it is
poasible to work loecal relnys. printers or other
similar devices in a simple manner, with a minimum
of special apparatus

One arranvemsnt, in which 1 have used o double
ancdle valve for this purpose, is illustrated in
Fig. A. The current in the transformer will be of
an alternating nature, and conseguently we cannot
employ the ordinary relay or galvanometer to
produce the indication. It is necessary to produee
somée form of rectifying effect, which, in fact, is
sccomplished by Professor Fleming in the 4.elec.
trode valve. In this particular case, the two ends
of the transformer windines. T,, are connected to
twa anodes, A, and Ay which surround the fla-
meni, F, The relay, or galvanometer, ia connected
by meanz of a tapping from the transformer
winding, Ty, the filament and anode batterics bei
in the positions shown., When an incoming uignnﬁ
is applied to the torminals A, B, alternating current
is produced in the inter-valve transformers and
by the time it reaches the windings T, it has
considerable value, The potentinle in T, are

now rectified by the double-anode valve,
a uni-directional current through the relay R for
each hall alternation.

Yig. B shows another arrangement which has
previously been used, and, 1 believe, is employed
i the Creed apparatus. The battery B, of con-
siderable negative potential, is connocted in the
%.iﬁ gircuit of an ordinery three-slectrode valve.

working point is thersfore &t the foot of the
characteristic curve, 0 that there is no current
flowing in the anods circwit of the valve under
normal conditions. Vhen, however, an incoming
signal produces an alternating current in Ty, the
positive half-wave produces an anpde current,
which flows through the relay of the galvanometer
R, while the negative half.alternation cannot, of
course, produce any effect in the anode current.
which is normally zero.

The wvalves that have been described to uws
to-night are of great interest to me, since [ made,
when with the Ediswan Company, some of the
early experimental valves, which | designed from
a mechanical and electrical standpoint to Professor
Flerning's general description

Moreover, I carried out & number of experiments
with theass wvalvea, which | have constructed. A
maodification, not an improvement, of the arrange-
ment which shows the action of the valves is shown
in Fig. C. An ordinary valve, similar in shape 10
an R valve, contains a plate, A, which acts as an
ancde or, ns Professor Fleming calls it, & mllm
plate, and is placed directly above the hon
filament, F, on each aide of which are placed two
other plates, G, and G,. The incoming potentials

m
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Fig. A.
708



THE WIRELESS SOCIETY OF LONDON

are now applied to the two plates, G, and G, and
vary the of current [rom the ﬁ‘mm. F, to
the anocde, A. The actual circuit isa shown in
Fig. D. Here we have the two potential plates,

1}

Fig. B.

JLUIL

fua]u}
B

G, and O, scting as controlling elements of the
electron current from the filament, F, to the
anode, A. The action is identical with the valves
we have been shown to-night.

#

1 think, if anything, Proflessor Fleming has under-
estimated the value of his valve. There are several
applicationa of it which have not been mentioned

him, but which undoubtedly are known to him.
or example, several of these valves may be
connected in cascade with intervalve resistances
a0 s to produce s succession of amplifications.
These resistances are placed in the collecting plate
circuits, and the potentials across them are applied
to the potential plates of the next valve, and so,
by connecting a seriea of these valves together,
s groatly amplified eflect is obtained.

i

N -

Fir, [

Another application of the valve is that it may
Isa used to change the frequency of alternating or
oacillating energy. Thanﬂltamiﬂng currents are
led to the ntial plates, and preferably an
num']lntnr?r cirouit, tunad to twice the input f[re.
quency, i8 included in the anode circuit. To this

circait may be coupled a circuit, tuned to
twice the frequency or hall the wavelength. If,
then, the incoming frequency is 500,000, the oscilla-
tions drawn away from the wvalve will have a
frequency of 1,000,000,

llrlll _
nﬁé
& I'I

Fig. E,

Perhape there are one or two points which were
not guite clearly explained by gﬁfﬂﬂﬂl‘ Fleming,
of which we would be to have further
details. We should like to have a little more
information aa to the part played by the potential
plates, their exart effect and the currents flowing
to them. We have not seen, from any of the
curves shown to-night. what the walue of the
currenta are that are passed to the potential plates,
and I consider that characteristic curves showing
the potential plate currents would be of interest.
There is another point connected with the testing
of the valves while pumping during manufacture,
From my experience of the manufacture of valves,
I think 1 can safely say that no valve, while actually
on & pump, can be tested. The irregularities of
vacuum, the continuesd changes of vacuum during
the process of manufacture do not permit of reliable
testa being made while the valve is actually being
conatructed, san that to get an efficient and reliabla
idea of the best vacuum to use with this valve it
would ba necessary to make a8 number of different
ty with varying degreea of varuum.

. Scott-Taggart (communicnlzd ) : The applica-
tions of & 4-electrode valve to frequency doubling,
referred to above, is illustrated in Fig. E, showing
the circuits, C; L, and C; L,, which are tuned to
twice the irl.i‘t-"ll.ll frequency.

Mr. Basll Binyon : Mr. Scott-Taggnart haes
dealt so fully with various points connected with
the valve that I do not feel there is anyvthing more
I can add, save that 1 was keenly interested in
Professor Fleming's remarks concerning the cow-
tacts and the most suitable forms of contacts (o
use for relaye. [ was a little surprised, perhapa,
that he did not mention a very well-known com-
bination, viz., that of tungsten and copper, used,
[ believe, doring the war to a considerable extent
for vibratory contacts, in one of the field seta
where it was desired to deal with fairly heavy
rurrents in the form of vibratory contacts, for
producing alternating currente. I helieve, after

709



JANUARY B, 1921

the atickiness of the contacta
was overcome by em i a combination of
tungaten and copper. -day, platinum i hardly
ever used on key contacts, in view of the very
superior nature of tungsten for that p

Never having had any experience with the m

ld contacts, these may, perhaps, be more suitable

an tungsten for the finer classea of instrument
carrying very small currents. | was interested
to note what Professor Fleming said about placi
an osarillatory circuit across the contacts whic
wersn gparking, because I remember that many
years ago—Il think it was in 1908 —1 was up
against the same difficulty myself.

I was sent out to instal a wireleas station in a
rather remote region in the tropics and experienced
enormous trouble with sparking at the key, which
I did not know how to overcome. [ put a wery
big condenser across the contacts, but the sticking
was almost worse than before. However, by
wmdmn an inductance out of & piece of resistance
wire and putting it in seriea with the condenser,
the sparking was almost entirely damped out.
As a matter of Tact, it nearly led to a disaster,
because the next thing I observed waa a cloud of
smoke coming out from under the bench on which
the arrengement waas fixed, Ho much
was absorbed by the resistance that it bacama
white hot and burnt the wood. An oscillatory
cireuit placed across the sparking contact, provided
there s sufficient damping in the oscillatory
circuit, is very usrful for absorbing the heat from
the spark.

The eall deviee shown is a very pretty arrange-
ment indead, depending on tha mmhl.mm.] Lug
but I believe there has been a
ment im uee for some time in nnr'l.r talum‘aph
work which depends on electrical inertia. and that
is the arrangement of utilising acroas the relay a
form of condenwer. a vertain time being reqguired
to elapse before the relay is brought into operation.
I beliove that is in quite general use on telegraph
lines on which the ordinary Morss signal does not
give a call sign. This arrangoment does not trip
the call-relay until the signal has arrived at a cortain
period, and allows a certain potential in the con-
denmer which 18 sifficient to te the relay.
I do not think 1 have anything elss to add beyond
saying that our thanks are due to Professor Fleming,
and I should also like to congratulate him on the
succesd of his experiments,

Mr. Child : There is one question T would like
to put to Professor Fleming. When he is operating
the relay with the valves he has shown ua to-night,
does he make any provigion for preventing the
valve being acted upon by the possible spark or
minute self-induction effects from his local sounder ?
It seams to me that when experimenting with relay
offects, the valve is very easily acted upon by
reaction from the sounder or the printer or whatever
apparatus is being used locally. [ should like to
ask Professor Fleming, with reference to that point,
whether he has any special means of getting over
that difficulty.

The President : Some years ago | waa trying
to work an ordinary motor-hom with & vibrating
rontact off A wireless system, and spent several

mAany experiments,

¢
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days endeavouring to make it work, but king
always upset the arrangement. I tried to put the
entire apparatus into metal boxes, but since it was
necrasary to have wires coming out of the hoxes,
the wirea apparently picked up the reaction and
I found it was impossible to get an apparatus
such as an ordinary make-and-break motor-horn
to work off & wireleas ap tus st all.

I am sure we are very much indebted to
Professor Flemi for IHJII].III.F hers and v
to this Society :gn Iatest fruits of his 1n\rf:11-:ﬁ
mind, and it is refreshing to have something really
new in the way of thermionic valves. 1 think we
are ool at the beginning of this phenomena in
vacuum tubes, as a :gtuwinh-md many
other apparatus, and | should ll.hu to ﬂﬂl]ll'l.tl.ll.l.tﬂ-
Professor Fleming upon breaking
I should also like to mnﬂmtulu.t& lh.m g:.‘u-tp
in being fortunate enough in having FProfessor
Fleming coming here and giving us the results of
his experriments and showing them in such an
excellent manner,

Professor Fleming (communicated) : There in &
point I nvtrlmka-:l in eonnection with the bell call.
In the sctual apparatus [ should not employ oil
:lampmg a8 in the experimental a tus alhown.

I should utilise magnetic damping for producing the
vinﬁ'.'l:rm rﬁ;ht«m&n ani:iu?iuhmhu required. The
call would be made with & mdunhnty
dise, having & shaft in- ball m

on the shaft, round which a vmg & weight
at tha -and (s Fig. F), would wound. The
copper -auﬁ be embraced by the pole
piecea o utrung permanent NN so aa

to resist sudden motion by the eddy currents
created in the disc, as in the case of certain houss
meters. The dise would a pair of curved
iron-cores, P, P,. which are y included in =&
pair of solenoids, M, M,. Henoe, if a sudden or
very brief ocurrent through these coils, the
dise, owi to magnetic friction, would not be
turned, Il:f however, the current is longed for
a time the disc would be rotated and contacts at
a and b would be made 80 as to ring & bell. The
whole a mert rmg,ht- be hung in gimbals
when used on board ship.

Roturning then to the valve under discussion,
I will briefly reply to one or two of the gquestions
raised. Mr. ild has mhnnﬂhﬂnm matter
which gave me great trouble st t beginning,
viz., thﬁnmﬂumm of self-induction effecta. When
the valve is employed with a relay to open or close
contacts by the reduction of the thermionic current
—when the potential platesa have a P.D. made
botween them the induced elsctromotive forces
produced by this opening or closing seem to be
propagated back through the wire connections to
the valve, and so act on the potential plates (which
are very sensitive) as to cause a chattering effect
or & delay in the recovery of the thermionic current
to full strength after it has been reduced.

I find it is neceasary to earth parts of the
relay, and also to shunt the relay contacta with
& small condenser in seriea with a resistance to
atop this back action.

the difficulty

There are other ways of
which it would take too long to describe.
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I am pleassd to hear that Mr. Seott.Taggart
with his great experience in valve construction,
aeen poasible useful applications of this type of
valve, He kindly assisted me by making some of
the experimental valvea | devised in earlier atages
of my work. Some of the applications or arrange-
ments of it he has mentioned hawve besen known
to me for some time past, and | think that others

Wi Fup F.

N =
C = ll‘nrper dise,
= iron pole picces attached to C,
M, M, = Solencids into which I, and P, are pulled
when nl{arulmgad current is paesed through them.
i b = Helay Contacts.

Poles of permanent magnets,

will be found as scon as these valves come into
peneral wse, but I did not refer to them for want
of time.

The measurement of the current flowing into
the potential plates is & matter [ am now investi.
gating. It is, however, a wvery small current.
Broadly speaking, 1 trust that the modws operand;
of this valve is aa | have deseribed. The trans-
virse electric field produced when the pm.em.i.a]

plates are charged causea a deflection of some of the
electrons moving to the collecting plates, and so
reduces the thermionic current. ‘l%wre i3, howewver,
much yet to be found out about the action, and
in particular why the thermionic current rises
more slowly than it falls.

One thing seems clear, viz., that valve invention
i not yet by any means at an end. There are still
great possibilities in connection with it, and there
may be in the future, perha s special branch
of electro-technics in valve engineering and working.

As regards fransmitters in wireless telegraphy,
ihe high-frequency alternator and the thermionic
valve will probably occupy the feld to the exclusion
of all else in the near future,

In -conclusion, let me thank the President and
the members, especially thoas who have apoken
in the discussion, for their king welecome to me
to-night, and for the intereat they have faken in
my attempt to make a little freah departure in
thia fascinating subject of the thermionic valve.

Mr. Hope-Jones : [ have one or two business
announcerments to make, The East Kent Wireless
Society has applied for afliation, which has been
granted by the Committes at its mesting this
afternoon,

The notices for our Annual General Meeting,
which you have received, contain a list of the
recommendations of the Committee for the various
officea that have to be filled and also make a
propoasl for a slight alteration in our Bules, which
can only be carried out on the occasion of the
Annual General Meeting or a Special CGeneral
Meeting called for the purpose. One small omission
has been noterd in these proposed olterations, and
that is that as our constitution stands we shall
lose the services of onr metining President. It
is too late for ue constitutionally to remedy thet
omission at the forthcoming Annual Meeting, in
that it must be sent by written notice to every
member. We therefore pmi:mc that our first
meeting in the new yoar shall be dignifed by the
name of a Special General Meeting, at which thia
pro | shall be made, that the retining Preaident
shall become, cx-offices, a member of the Commit tee.

The meeting was adjourned at 7,45 pan,

WIRELESS CLUB REPORTS

Wireless Soclety of London.

The Aunual General Meeting was held at the
Koyal Society of Arts on December 21ut, 1020,
when Professor Whiddington, of Leeda University,
deliveredd & lecture entitled ** Wirelesa Valve
Circuita Apl:lhﬂti to the Measurements of Physical
I'.}umhho—a Hon, Hecretary., Mr. L. McMichael,

2, Queux Hoad, W. llampeatead, N.W. 16,

Glasgow and District Radio Club.
(A Jiliated with the Wircleas Society of London. )

The usual fortnightly meeting of the Club was
held on Wednesday, December Bth.

The guestion of trans-Atlantic tesis betwesn
British and American radio enthusiasts was raised,
nnd it was decided that the Club should take part
and a Committee, consisting of Mesars. W, K.

Dewar, W, 8. Hay, M. McLennan, T. Benior, and
E. Snodgrass, was formed to make arrangements,
and to provide suitable apparatus, ete.; the Hon.
Secretary to write Mr, Philip Coursey for further
particulara of the programme.

In this connection Mr, Eric Snodgrass, who has
had considerahle experience with short-wave
reception apparatus, gave a few constructional
hints which should prove of considerable service
to individual members entering the contest on
their own account.

Mr. W. K. Dewar exhibited a siugle-valve set
he had just finished making, which tunes in wave.
lengths between 2000 and 18,000 metres, Mr
Dewar has recently heard American high-power
stations on this apparatus, which is both efficient
in service and neat in appearance,

Tll
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Mr. MeGregor had an er-R.ALF. 3-valva Amplifier
on wview, which was much admired; several
members sought and obtained helpful advice on the
construciicn of gear, upon which they are m;a.ga-d

The remainder of the evening was spent in dis-
cumsion of various wirelesa problems,

Three new membem were enrolled at this meeting,

The Club seemns to have recoversd ita “WAr
vim &k shown by the enthusissm and activity of
both old and new members, and the untiring
=forta of ita live Committes,

A mesting of the Club was held on Wednesday,
December 15th. Members are aaked to specially
note that the Emr poatal notice will dis-
continued forthwith, and infuture, notice of

will be advertised in the Public Notiess

of the Glnspow Evening News on the Monday
i each h:rtnigh'ﬁy meeting.

ub Rules, on the model of those of the

of London, are being prepared,

to put these into operation early

New
Wireloss Bociet
.und it is h
in thu New Year.

NEL !'rum Mr. Philip R. Coursey, of The
Raduo risw, in reference to the trans-Atlantic
teat, was read, after which members of the Com-
mittes, appointed in this connection with thesa
tests, put their views before the Club.

Since the beginning of the t seasion in
Dotober, twonty new members have been enrolled,
and thse Club continues to gain numerical and
financial strength. While the majority of our
members do not apecialiss in mathematics, we are
always ready and willing to assist from a practical
point of view,

Intending members should cominunicate with
the Hon. Bacretary, Mr. Robert Carlisle, 40, Walton
Bireet, Shawlands, Glasgow, or during day.time
<all upon Mr. W. K. Dewar, at the North British
Wireless Schools, 208, Bath Street, Glasgow, from
whom full particulara can be obtained.

Burton-on-Trent Wireless Club.

(A filiated with the Wireless Sociely of Londs.)

The usual fortnightly meeting of the Club was
held on December 1Tth, Mr. F. V. A. Bmith .
giding. A discussion took place with lﬁalq,rnﬂ:r'rﬁ
widening the scope of the Club so as to include the
study of other branches of science and engineering.
Heveral members expressed the opinion that the
{lub was & wirelesa Club, and insugurated solely
for the purpose of studying the subject of wireless,
but it was ultimately resolved that the Club could
ass o objection to an occasional lecture on other
aulbj and Mr. L. G. A. Bims, who had raised
the guestion at mlnu meeting, promised to
arrange lectures to give one himsslf at the end
of Jan

Mr. A. J Belby, masisted by Mr. Maurice Lloyd,

ve a vory interesting Paper on High-Power
ﬁirﬂﬂ Stations, illustrated by lantern slides
kindly loaned by Marconi's Wirelens Telegraph

ported that a

Company, Lid.

It was e y of members of the
XNorth Et-u.ﬂ'a. Railway Eﬂlﬂt"ﬂl Dept. Wireless
Soclety paid a visit te Burton on December 11th
to see the Club apparatus. The party were received
at the Club Headyuarters by Mr. A Chapman

Vice-Preaident® and Messrs. Butt, Belby, Smith

THE WIRELESS WORLD

and Farkin, B.Be. The visitors alsc visited Mr,
Selby's station, and before retuming exprossed
their thanks for the facilities afforded them during
their visit

The next meeting of the Club will be held on
Friday, January l4th.—Hon Secretary. Mr Roger
RM.FEI'I-, Belvedere Road, Elu't.un.-ﬁl-']'rqnt,

Sheffleld and District Wireless Soclety.

{ A filiated uith the Wireleas Society of London. )

A meeting was held on December 3rd, when a
Paper was delivered by Mr. J. 0. Jackson on
* Bingle -Valve Receivers."

The author showed how simple and serviceahle
apparatus, capable of meoeiving trans-Atlantic
signals, could be made ; he also explained a number
of different ayvstems of connections. The Pa
wias sccompanied by a sucorssful demonstration
in reception. Various faults, with their symptoms
and remedies, were dealt with wvery cleardy and
illustrated by means of the apparatus.

The Paper was lollowed by an instructive and
lively discussion, and a hearty vote of thanks was
srcorded to Mr, Jackson for his lecturs,

On December 16th a new departure waa in.
augurated by the Bociety in the form of & social
evening, at which about 100 members and their
frienda were present.

The ramme was divided into three :
a whist drve, a concert, and a wireless telephonr
demonstration, with several gramophone records,
to which the members danced.

All the items in the concert progmmme were
carafully chosen and artistically rendered, Mr.
Crowther, the Hon. SBecretary, and Mr. Biggin
being especially applanded,

This is the first time that the members have had
an opportunity of getting away from the stemer
renlitios of wireless enginecring, and it was a wery
pleasant experience for the audienre to discover
that they had so much mosical talent in their
midst.

The dance to wireless music was a distinct
novelty—in fact, the Bociety claims the first
record in this country in hulrh a public wirelesa
dance, The Society is indnht:& to Mr. Johnson
dnd Mr. Ward for arranging the details of the
demonstration.

Mr, Patrick, who in Chief Engineer of the
Bhaffeld Section of the G.P.0. and a Viee-Prosident
of the Bociety, gave a Faper on December 17th,
the suhject being ** Machine Telegraphy.™

Hiz Iiapur was liberally illustrated with lantemn
alides nnd ctical demonstrations were given
with high mul.rumanl!.

He pn ll}r described the Creed and Bandot
systams, u.mr:.'lthuugh his Paper wua eawentially one
dealing with line or wire telegraphy, he pointed out
that the more modern practice with wireless
telegraphy i® to employ machine high
senders and receivers,—Hon, Becretary, Mr. L. S
Crowther, 158, Mendow Hoead, Woodsaats, Sheffi-ld.

MNorth Middlesex Wireleas Club.

(A filiated with the Wireless Society of London. )

A meeting of the Club wasa held on “'udnﬂlil{'
Decemnber 1st, at Shaftesbury Hall, Bowea Par
the President in the chair. After the
business, Mr. A. J. Dixon waa called upon tu give
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his lecture on ' Voltmaters, Ammeters, and Gad-
geta,"  Mr, Dixon commenced by describing the
different kinds of volt and amperemeters, drawing
disgrams to ahow the prine of the hot-wire,
the moving-iron, and the moving-coil types.
He . passed round specimens with backs re-
moved to show the working and movementa,
For the benefit of the younger members of the
audience, Mr. Dixon described the method of using
an ammeter to read to higher values than that to
which it was calibrated by connecting a shunt of
known wvalue across the terminals.

Passing on to ** Gadgets,” the lecturer described
a number of very useful dodges, some of which,
though not entirely nowvel, were new to members.
Among these was the safety-pin switch., a very
hmdnﬁow“ of connecting experimental circuits,

handed round & valve made by the Edison
Swan Electrie Co., which would cscillate on three
pocket lamp batteries.

Mr. Iixon then described a method of winding
pancake coils, but pointsd out that, although
these might be useful by reason of the small space
oceupied, the older way of aliding the secondary
insida the nmar:,r waa atill the most efcient
way of SO mg two circuita,

ouching on ]mwar buzzers, he explained hnaﬂt
the pnnnpl& working, and on Mr. Holton's
suggestion, it was decided to a for
exporiments with these at some future date, and
if possihle toarrangea ““Fieldday * on some Saturday
afternoon.

The Chairman thanked Mr. Dhixon for
interesting lecture, and the meecting closed.

Particulars of the Club may be had from the
Hon, Becretary, Mr., E. M. Bavage, Nithsdale,
Eversley Park Road, Winchmore Hill, N.21.

The Cardiff and South Wales Wireless
Soclety.

{ A filiated with the Wireleas Society of London.)

A general meeting of the Bociety was held at
Room 305, the Technical College, Cardiff, on
Thursday, December 2nd.

Amongst other business dealt with, it was decided
that an Entrance Fee of 58, should be payable by
all new members enrolled as from January lst.
The Annual Bubseription remains unaltered, and
ia at the rate of ba for Full and Corresponding
Membera, and 28 6d. for Associate Members.

At the conclusion of the ordinary business Mr.

Farrow gave a short explanation of wireless
prnnuduru in 'nghmh he clearly and h:l'l.ﬂﬂ'}" explained
the ral rules for Operators, as laid down in
tha P.M.G."s Handboolk.

A Pa entitled * Rambles in Radio ™ was
then by Mr. W. E. Groves who, after discussing
the advantages and disndvantages of various types
of sartha, gave details of pancake-coil construction,
showing various tvpes and windings, and explaining
various ways of making formers upon which to
wind them,

With regard to earths, he suggested that one
of the mmplest and most efficient forms was
that made by burying a large sheot of corru-
gated iron or other metal, leads being taken from
each of the four corners. The leads should, how-
ever, not be soldered, but preferably bolted to the

his

iron sheet. The whole connection could then be
soldered and given s good coat of pitch or paint.
An earth made in this way and buried deep sno

to ba always in moist ground would, he thought,
amply repay any time and trouble expended on its
construction. Such an earth mads the reception
of weak signals much more efficient than a connec-
tion made to a water or other pipe.

The mesting was then terminated and mambers
adjourned for buzzer practice, general discussion
or listening-in.—Hon. Secretary, Mr. W. G. J
Howe, 25, Plasturton Gardens, Cardiff.

Three Towns Wireless and Model Engineering
Club.

(A fliliated with the Wireleas Society of London. )

At a meeting held on December 1st, Mr. Rose
gave a most interesting lecture on Aerials. Having
experimented " very freely in that direction the

_ lecturer was able to keep his audionce highly in-

tarested. A tin bath, the frame of an umbrella,
a stair rod in & glass bottle, and insulated cables
laid along the ground have all given him satisfactory
results,

The badge of the Three

Wireless Club,

0On December 8th, a lecture on * The Methods
of Measuring Resistance " was given by Mr. Harris.
The Wheatstone Bridge and its adaptations, the
Metro Wire Bridge and the Post Office Box were
among the methods lucidly deseribed.

At the mesting of the Club, held on I!}mumhm
15th, an interesting lecture was a«:
Langman on the subject of Electric ka, Hm;.r
different forms of electric mechaniam were clearly
and ably deseribed, though lack of time prevented
the lecturer from dealing as fully with his subject
a8 he would have wished, A mechanism of his own
design was demonstrated which presented several
novel features,

Full particulars of the Club will be adly
furnished by the Hon. Secretary, Mr. G. H. k,
8, Ryder Road, Stoke, Devonport.

Wireless and Experimental Association.

{ A ffilicetedd with the Wircless Soviety of London. )

At a meeting on December 22nd the Becretary
read o letter from the P.M.G., authorising the use
of his transmitting permit to signal to the members
generally on 100 metres, to enable them to adjust
their short-wave peceiving seta, The President,
Mr. Wm. La Queux, promised a gift of books to the

Touns

library., The Secretary then entertained the
members with a description of some of the processes
in the manufacture of paper eahles,

T13
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Wireless and Expeéerimental Association.
(A fllliated woith the Wireless Society of London.)

The Association had a very interesting discussion
on Relays and Relayi gﬂ.:.mtu. at their meeting
at the Central . , on December Bth.
Introduced by the Becretary the various types of
this instrument from the early forms up to the
numercus tolegraph family on to the telephone
group, and now the ultra modern thermionie valve,
were discussed with interest.

Mr. Nicholson (a8 member) subsequently gave a
ﬁ:rphiu eccount of his war-time experiences with a

ark 111 tuner.

Buezer practice was carried out and nearly all the
meombera showed a surprising improvement in their
receptive abilitiog.

The Association mot at the (8itral Hall, Peck-
ham, on Wednesday, Décember 15th, when Mr.
Davia gave an interesting and informative lectura
on the testing of valves and their use in the
forthcoming American Amateurs’' Trials  Thesse
descripti wers 80 locid that we felt quite
guilty for not having before applied them to the
apparatua  which we e Ba to be
familiar with their characteristica. Consider-
i the wavelength and consequent freguency,
::':Fmbinud with the minuteness of the power Iuwa-glr*
Mr. Davis was not very ine of our success
on the American attempta wi ial apparatus.

Applieationa for membership should be made to
tha Hon. Secretary, Mr. G. Sutton, 15, Melford
Hoad, East Dulwich.

North Middlesex Wireless Club.

(A fliated with the Wireleas Society of London. )

The usual fortnightly meating waa held on Decem-
ber 16th, the Premdent, Mr. A. (0. Arthur in tha
chair. Owing to the unavoidable absence of the
Secretary the minutes were taken as read and the
Chairman called upon Mr. C. Midworth, AAM.ILE.E.,
to give his promised Paper on “ Tha Ratio of
Inductances."

Judging by the pertinent guestions asked and
the discussion promoted, thisa Paper was much
a iated, so0 much so that Mr. Midworth ia

boing approached with a wview to going desper
into this all-im nt subject at a later date.

A vote of thanks to Mr. Midworth was proposed
by the Chairman, and duly accorded.

Particulars of the Club can be obtained on
application to the Hon. Becretary, Mr. E. M.
Savage, ' Nithadale,” Eversley Park Road, Winch-
more Hill, N.21. e

Liverpool Wireless Assoclation.
{ A flvated with the Wireless Soctely of London.)

The Annual (General Meeting of the Asso.
riation waa held on Wedneaday, ber Bth. In
the abeence of the Treasurer, the Hon. Secretary
gave an interim aecount of the financial position of
the Association. Messrs OGrindrod end Hyde also
reported with regard to the suggested amendments
to the Association's rules, after which. officers were
elected for 1921, In the first place it was agreed
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that Dr. E. W. Marchant be invited to act as
President, and that Dr. Richardson and Councillor
), Jackson be invited to act as Vice Presidenta.
Meaars. Crindon and Lo ware re-glected an
Hon. i and Messra. Grindrod and Hander-
son as Hon. Auditors. Mr. L. Wainwright was#
elected as Hon Treasurer. The following r:ﬂ.le
men were elected to the Committes :—Melars:
Hyde, Lo , Frith, Orindon, Moore, Grindrod,
Henderson, ; Irvine, Balmer, Forshaw,
and Johnston. Mr. J. Coulton, 98, Ampthill
Road, Liverpool, was electad Hon Becretary.

Southport Wireless Soclety.
(Affiliated with the Wireleas Society of Jea..ion.

On Tuesday avening, Decamber Tth, the Annual
Moeoting of the Bouthport Wireless Society was
held in the Officera’ Mess at the Drill Hall, Man-
chester Road. The meeting was well attended.
those present including Mr. E. R. W. Field (Preqs-
dent), Mr. H. SButton (Hon. Becretary), Mr. K. .
Brown (Hon. Treasurer), Messrs. A. F. Lomas,
T. Moor, R. Wilds, J. C. Henshaw, 5. H. Bhipley,
A. F. Stock, Capt. F. Poulton, O.B.E., Mesar=. E.
Hudson, W. Otter, T. C. Ormrod, F. Bums, A. H,
Fielding. and F. J. B. Btansfield.

Mr. E. R. W. Field was in the chair,

Mr. H. Button pressnted & report as follows -- -
The Socicty was In ted on Decamber Bth,.
1919, Mr. E. RB. W. Fiald having invited & number
of wentlemen to discuess the formation of the
Society. At that meeting it was decided that the
name should be * The Southport Wireless Expen-
mental Society," and gentleamen wero elected-officers
for the first year. On January 2Tth, 1920, a Social
and Exhibition was hed in ‘he Officers’ Mess,
Manchester Road Drill Hal' (by kind peormission
of Colonnl A. D. Lomas). The event proved in
every way most successful. In February the
Society's library was opened, and Mr, A. E. Lomas
accepted the position of Librarian,. Dunng the
same month the Society became affiliated with the
London Wireless Society, and thanks are accorded
to the London Society for the help given through
affiliation by reporta of their meetings, and corre-
spondence regarding the lateat develapmenta in
wireless experiments. In July last the Society
was fortunate in obtaining & roem for ite head-
quartars.

During the past few weoks l:amm ion has been

tead by the P.M.(J. toin wirdloas apparatus
or transmission and reception at the Socioty's
headguarters, and also for portable apparatus, wiilr
limited power, range and times of working.

Recently the name of the Society was altered,
and is now ** The Southport Wireleas Society."

The Bociety ia greatly indebted to Colonal A, D.
Lomaa for the many kind services ren during
the past year. Colonel Lomas has also
the positiom asa one of the Viee.Presidents of the
Society.

The financial statement showed :—HRecws
(subscriptions and entrance feea), £6 Ga. L i
donations, ete., £28 fu. ;. tobtal, £34 15e 6d. Ezx-
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poetages, club furniture,

penditure (stationery,
in hand, £9 Ta. 6{d. :

ate. ), £25 Ba l}a;l. :
total, £34 15a. :

The Treasurer stated that an anonymous letter
had been received that day, in which £1 was
enclosed. The Society was in & sound position,
having in hand & good balance. When the sub-
scriptiona for the ensuing year came in, the Bociety
would be able to cover all ex for the ensuing
year, and also have monsy enough to Furchnnu
various necesglies for the installation at ite head.
yuarters,

The Chairman extended thanks to all who had
very kindly given gifta In various ways to the
Sociaty.

Tha following gentlemen ware elected as officera
for the coming year :—President, Mr. A, 5. Black,
AMILEE ; Vice-President, Colonel A, D, Lomas ;
Chairman, Mr. R. Wilde ; Hon. Secretary, Mr. H.
Sutton ; Hon. Tressurer, Mr. R. W. Brown:
Committea, Mr. G. H. Hanley and Mr. E. B, 'W.
Field ; Librarian, Mr. A. E. Lomas,

Particulars a8 to membership may be had on
application to the Secretary, Mr. H. Sutton, 88b,
Jlrlhnida Road, Bouthport.

The Gloucester Wirelesa and Sclentific
Soclety

(A filiated with the Wireleas Society of London.)

A Lecture and Demonstration was given befors
the above SBociety, at the Boience Laboratory of Sir
Thomas Rich's ool, Gloucester, on the evening
of Decornber lst, Mr. E. F. Price, B.A. (the Head-
maater) preaiding.

Mr. F. J. Freeman, B.8c. (President) gave the
Lecture— which was on the lines of & popular
exposition of the main princ of wirelesn. By
nl:nnﬁl:f various inftruments ha sxplained some of
t t principles and graduslly led to the
wirelesa receiving set itsell (a four.valve n‘g}p!.ll' ing
sat.) On this set signals were received, mﬂ;,r
mi!nnn of resonance magnifiers fitted to Brown's
te ibumﬂr some of the large Euro stations wers

sudible to an audience of rmm-h-uut 80 :
Some of the press news was taken down by the
and Mr Bandoe, and writton on the
blackboard as & sample of the kind of messages
sont out.

A meoting of the Society was held on December
16th at headquarters.

. The evening wuas spent in the examination of
inatruments brought forward by various members.
A very neatly set, belonging to Mr. G. T.
Peck, waa exhibited, with which some excellent
amignals were received on the Club's serial. The
Bacre had & amall 600.-metre CW. and
tale ¥ tranemitting set on view.

e New Year seasion will open on January 201},
i1521, and on this déte the first lecture of & series,

forming an outline of the course for the P.M.G.

Wireless Certificats, will be given.

Meetings are held fortnightly, and all information
oconcaming the Club, can ba obtained on application
to the Hon. Becretary, Mr, J. J, Pitiman, 1, Jersey
Road, Gloucestar.

Cambridge University Wireless Soclety.
{ A filiated with the Wireless Society of London. )
Thia Bociety has recentiy been formed under the

E:Tuiduncf of Mr. E. J. E. Hubbard, of Jesus

Mambership is confined to Un aduate mem-
bora of the University. Senior residenta, however,
are eligible to become honorary members,

To date there are thirty-six members and six
honorary members.

The first meeting was held on October 31st, 1920,
when Colonel Btratton gave a highly interceting
lecture upon the development of wireless in the

B.E.F.
At subsequent muatin¥n the following Papers
wers' read 1 —"* lex Telephony in Aireraft™

En November 15th}. read by Mr. Wynn (late of
iggin Hill) : * A Homemade 4-Valve Receiver ™
(on Novem 28th), read by the President, and
followed by a general discussion.

The following ia & list of officers :—

Vice-Presidents, Prof. Sir Emest Ruthecford,
F.R.B., and Colonel F. J. M. Stratton, D.5.0.,
R.E. ; Secretarv, Mr. C. C. A. Hines (Gonville and
Caius College) : Hon. Treasurer, Mr. F. P. Burch
(Gonville mnd Caius College): Repressntative
Member of the Wirelsss Society of London. Mr,
N. C. B, Carrick (Jesus College).

Efforts are being made to secure premises for
the Bociety, but owing to the crowded stata of the
University, considerable difficulty ia being ex.

isnced. It is hoped that next term will see
arge increase in the membership. Anyone intereated
should apply to the Hon. Hecretary, Mr. C. C. A.
Hines, 13, i;a.rk Parade, Cambridge, from whom
full particulars may bo obtained.

The Wireless Soclety of Hull and District.
[ A filiaied with the Wireless Society of London, )
At & meeting of the SBociety, recently held at

the Marlborough Room, Metropole (Mr. G. Strong
presiding ), Mr. Hy. Btrong his promissd Papsr
on " Valves” including some twenty-five drawings
of curves, characteristice, and ecireuita. Three.
different waya in which the valve can be utilised
in wireless work were described by the lecturer.

A vote of thanka waa p by Mr. Feather.
atone, seconded by Mr. Jephoott, and carried
unanimously.

Hon. Becretary, Mr. J. Jepheott, 79, Freehold
Streat, Hull.

Derby Wireless Club.

[ A fRlvated wnth the Wireless Soceely of London.)

An interesting r was recently given, by
Mr Lowe, on " Detectors” and on December lst
Mr. A. N. Melnnes, B.A., read a Paper on * Induct«
ance and Capacity,” which was followed by a
discuasion.

Hon. Bec., Mr. W. Bamrose, Littleover Hill. Derby.

Bradford Wireleas Soclety.

{ A fdiated with the Wireless Society of Londan, )

A meeting of the Society waa hald on December
3rd, the chair being taken by the Vice.President.
Following the signing and aseepting of the minutes,
one new member was elected.

A very neat set, ing to one of the members,
Mr. Brarbér, who was unfortunately away om
business, was exhibited.

Connected with an L.F. amplifier this set gave
excoptionally good results.

The Secretary would be pleased to hear froms
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members of any neighbouring Clubs who would be
willing to give a Paper hefore the Bradford \'m'lrelm
Society, by whom all expenses would be pa

Hon. Secretary, Mr. John Bever, 85, I:.mm .'I..am-,
Bradiord.

Stockport and Cheshire Wireless and
Scientific Society.

The Annual Meeting and Dinner was held at
Crossley's Café, Stockport, on Tuesday, December
Tth, and the occasion was much énjoyved by the
members, After dinner, Mr. H. Fildes, M.P., pre-
gided, supported by Mr. A. Roberts and Mr 2. A,
Faure, Hon. Secmtary.

The Secretary gave some few remarks relating
to the Society’s formation some months ago. The
following officers were selected for the coming
vear :—President : Le Géndral Férrie ; Viee.Presi-
dents: Captain H. T. Round, Mr. H. Fildes, M.FP.,
and M. A. Roberts ; Chairman, Mr. A. Roberts ;
Secretary, Mr. Z. A. Faure; Treasurer, Mr. H.
Pickford ; Librarian, Mr. H. A. Barlow; Auditors,

Measra. J. Joule and H. A. Barlow : Committes,
Major J. G. Bwart, Messra. H. Woodyer, H. Driver,
J. MeLocklen, F. W, Emerson and W. Law.

Some of the members of the Stockpert and Cheshire
Wireless and Sciendific Soerely al an owling on
(hetober 8Bth, 1920,

A large receiving set was installed by Mesars.
Faure and Cartwright. A congratulatory message
transmitted by telephony by two members from
an distance of ten miles was receivod in addition to
signals from Moscow, Annapolis, Paris, Madrid,
Rome, ete.

Thanks were conveyed to Mr. J Winson, of the
U.ES8. Co., Ltd, Brown Street, Manchester, for
kindly tnlnmg the Socisty two Brown's loud
speakers, and intervalve transformers for the
OeCasion.

A capital musicale was afterwards gone through.

Hon. Secretary, Mr. Z. A Faure, 3, Banks Lane,
Stpckport.

Greenwich Wireless Soclety.

A General Meeting of the Society was held on
December 18th at the Octagon Room, Royal
Obhaervatory, Greenwich, the Astronomer Royal,
Sir Frank Dyson, President, in the chair,

After the draft rules had been read and formall
approved, it was announced that the he

yuarters of the Society would be at the Rangeru

ouse, Greenwich Park, and that a general meeting
would be held at 830 p.m. on the first Tuesday
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in every month for the purpose of conducting the
general business of the Bociety, reading Papers
and lectures, and that meeti rﬁ:ﬂl members might
take place on the last Baturday in E\.'E!."_lj.' month
for the pu of e:panmmta., ate., at 8

Itwuﬁdadtnapplytuthal’ G for a
licence for transmission and ion, and it was
also agread that ladies could become members of
the Society.

The first Annoal General Meeting of the Society
will be held on Tuesday, January 11th, for the
conduct of the Sorciety's business, aftar which
there will be a lecture on Low.-Freguency Amplifi-
cation, followed by a discussion. Visitors will be
walcome.

The joint Hon., Secretaries will be pleased to
hear from any lady or gentleman desirous of
becoming o member of the Society, the annual
subscraption being one guines.—Joint Hon, Secre-
tarios, Messrs, . W. Burmham, 18, Blackheath
Rise, S.E., and A. F. Bartle, 2, Drive Road, 8.E

The North London Wireless Assoclation.

The third and fourth meetings of the Association
were held on December 10th and 17th respec.
tively.

Some interesting apparatus was exhibited at
the meeting of the 10th. An American loose-
coupled tuner, wavelength 200 to 3,200 motres,
being a much discussed item. A G-valve amplifier,
and a single-valve short-wave tuner, of very neat
design, also attracted a good deal of attention.
Very good signals were recoived on the installation
at the | of the Club, and were much appre-
ciated by the members.

At the mesting held on the 17th buzzer practice
was carried out. This is to be a regular feature
of futare mestings. Five new members were

and duly elscted,

Any interested reader wishing to join,
communicate with the Hon. Becretary, Mr. J. -‘:"'
Prior, c/o Buperintendent; Peabody B‘I.ll.ldl.‘l'!.ﬂ'l.
Easex Road, N.1.

Dartford and District Wireless Soclety.

A meeting in connection with the formation of
a wireless society at Dartford was held on November
27th. It was proposed and aecepted that the
Bociety be known as the * Dartford and District
Wireleas Society.” Dr. Miskin was elected Pres-
dent, and Mr. E. C. Deavin, Hon. Becretary and
Treasurer, these two officers being sufficient for
the present requirements of the BSociety. The
].ru-l.rl subscription was fixed at 5s.

It u ho thut in the near future the Society
may be able to obtain the permanent use of & room,
and G.P. ID rmission to erect an aerial, thereby
giving members an opportunity of testing their
instruments to the intereat an benefit of fellow

maembers,
It was decided that the Society be affilinted with

the Wireleas Society of London, the President
kindly offering to pay entrance fees,

Meetings are being arranged for buzzer practice.
and it ia hoped that all persons interested will
not fail to attend.

Hon. Secretary, Mr. E. C. Deavin, 84, Hawley
Road, Wilmington, Dartford, Kent.
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The Coven and District Wireless Club.

Thia new Club held ita first meating on Wadneaday,
December Bth, when some twenty-two members
wore enrolled, nearly half of whom are already
licensed by the P.H.{{H and receiving sets.

Mr. E. E. Stewart was slactad to the chair, with
Measrs, B. Liecbin and A. Wakefield as Becretary
and Treasurer pro fem.

Business relating to the subseription and entrance
fees was sottled, and & Committes was appointed
to obtain & suitable room for the Club premises,
where an aerial could be erected and apparatus
installed.

Considering the engineering activities of the
town, and the highly technical indusiries carried
on in the distriet, & very successful future is antici-
patad. The Mquinilim of suitable premises is of
gaﬂmnunt importance. In the meantima Mr. E, E.

tawart, Ash {}raan House, Eshall, Coventry, will
be glad to receive all communications respecting
membership, ete. ; ﬂ.ln-u any offers respecting suit-
able prununal

..'Lharduu and District Wireleas Soclety.

A meeting of the Bociety waa held on November
30th at 41§, Union Street, Aberdesn, when Mr.
J. Mitehell gave detaila of the construction of
amateur apparstus, and dealt with wvarious
devicea for making variable inductances. The
lecture waa greatly appreciated by the beginners
who are anxious o get on with the construction
of their own apparatus,

On the 7th inst, Mr. W, Inder gave a lecture
on the elementary principlea of wvalves dealing
briefly with rectification, magnification, reaction,
and amplification,

We have now secured an excellent room in Bt.
Nicholas Lane, thanks to the kindness of our
Chairman, Mr. F. H. Cartwright.—Hon. Sec
Mr. W. W. Inder, Crown Mansions, .41, Union
Street, Aberdeen.

Radlo Soclety of South Africa.

The Ina Mesting of this Society was held
at the Chamber of Commerce Room, 8t. George's
Street, Cape Town, on Septamber 3rd 1920.

The Capa Pr-mrmruml Enm.uuttae has been elected,
the officers Vice.Premdent, Sir
J. 'E'-l.rruﬂmn B'-uu.h'.lef th D.8c., F.RBE. ;
Chairman, Professor A. i Viee-Chairmen,
Mesars, H. E. Penrose and J. E. Williams ; Hon.
Beeretary, Mr. A. T. Stacey: Hon. Treasorer,
Mr. L. Buckley Bridge.

The membership at Cape Town alone stands at
74, while throughout the Cape Province and the
Bouth-West Protectorate 50 members are expected
to enrol. The Johannesburg and Durban Pro-
vincial bodies are in process of formation, and
further particulars will be announced later.

A General Meeting waa held at the Engineering
Lecture Room, University Buildings, C Town,
on October 20th,” when Messrs. Hogers and Bridge
gave a demonstration of wireless telephony, and
talography, speech and signals being excellent.

e was an exhibition of wery interesting
apparatus, including a tele ¢ transmitter
(constructed by Mr. Bridge ) and & 3-valve receiver ;
two Marconi portable sets, various types of

* The Walthamstow Amateur

valves, wariable cohdensers, inductances, loose-
an%ﬂa were also on view.

in the Cape Provinee and the Bouth-Weat
FProtectorate wishing to be enrolled are reguested
to communicate with the Provinecial Hon, Secretary,
Mr. A. T. Btacay, P.O, Box 20563, Cape Town.
die Club.

At the meeting of the Club, held on Dec. 15th,
a Bub.Committes of six members waa elected.:

A definite programme was also arranged,
as follows —7.30 p.m. to B.15 p.m. will be set

for discussion and gquestions. 8.15 p.m. to
8.15 p.m. will be taken np?:;.r lecturea on electricity
and wireless theory, and 8.15 p.m. till 10 p.m. will
be spent in Morse practice.

The Hon. Secretary, Mr. Hardie, 58, Ulverston
Road, Upper Walthamstow, E.17, would advise
thoss interestad to join while the Club is

Exeter and District Wireless Soclety.

A meoting of the Bociety took place on Dec.
10th, Mr. C. Hoskins, senr., in the chair. After
the usual business of the Bociety had been con-
cluded, Messra. Allcock and Brooking exhibited a
T-walve high and low frequency. amplifier of their
own design and manufacture. By the kind per-
miasion of the P.M.G., an aerial was installed on
the premises, and & demonstration given with the
inatrument. The weathar and time signals
from English and French wirelesa stations were
received,

The objecta of the Society are to assist and.
bring together local amateurs, the furtherance of
all mattersa and studissa oonnected with wireless
tele,grlph]r and allied subjects, and the ion
of interccurse and exchange of ideas between
a:n.]unmunt.uru in wireleas telegraphy. Whilst the
Bociety is to all scientific members, there ars
no ta-r:lu‘uuﬁnn uslifications required to ad
mission to Irmh-umhl the main qu.ﬁ]:-,‘mm
being keen intercat in the science.

Date and place of next mesting will be notifed
to each member,

Hon. Secretary, Mr. H. E. Alleock, 11, Richmond
Road, Exeter.

N,S. Rly. Electrical Dept. Wireless Soclety.

The members spent & moat enjoyable and in-
teresting evening at the Stoke.on-Trent Wireleaa
Society’s Club.room on Tueeday, November 30th,
by the kind permission of the members of that
Society.

The Society is extremely indebted to Mesars.
Wilson, Hackney, and Adams for much useful
information re the construction of apparatus

The Stoke-on-Trent members are very keen, and
have some really fine home-made apparatus, The
timme went all too soon; the meeting closed with a
vote of thanksa by our Chairman, Mr. F. T. Beragg.
to which Mr. Wilson and Mr. Hackney responded.

On December 8th the members were the guests
of F. E. Wenger, Esg., The Hollies, Brampton,
Newcaatle.under-Lyme, where they spent a most
enjoyable and instructive avening.

Mr. Wenger some very fine apparatus,
ranging from the very sarliest made, to the latest
—gata instruments, including & very fink piece

L.
o?u.ppl.rntuu. “"AS
of great interest to t

on Recorder," which proved
members,
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Bignals from Warsaw, Poldhu, Nauven and
Annapolis were extremely good, sspecially when
the * Brown's Trumpet Receiver ' was being used.

Mr. Wenger gave the members some very useful
instruction in the use of the & tus,  The
members are also indebted to Mra. Wenger for
the charming manner in which she entertained

them.
Hon. Secretary, Mr. F. E. Banks, B7, Spencer
Road, Shelton, ke-on-Trant.

Manchester (Y.M.C.A.) Wireless Club.

On Wedneaday, November 2fth. 8 mesting of
the Bociety was held to which wers invited several
members of the Radio Bcientific Bociety. Bixtesn
members of the fmt-mentioned Club and eight
members of the latter attended, and & very intersat-
ing programme was drawn up. Mr. Thomason
was unanimously elected Chairman. The fret

er was Mr, A. L. Megson, Chairman of the

in Seientific. the subject taken being “ Manu-

facture of Apparatus.” BSeveral ssta were passed

round for examination. each one having been

personally manufactured by Mr. Megson; needlees

to say one, so akillful with his hands made a very
intereating ans convincing lecturer.

Mr. Grocott next gave us & short talk on various
subjecta including the Creed Receiving Perforator
and Printer. In the short time at his disposal,
Mr. Grocott succeeded in pushing home several
points to even the most learned of us.  This spsaker
waa followed by Mr. Holmes who put forward a
few argumenta and theores regarding '1'11an Coils.

And laat. but not leas:, a general summing up
of g;lnuﬂd eovered by all thre speakers was given
by Mr, Halliwell. A vots of thanks was pro
and seconded to the Radio Scientific Bociety for
giving us a most enjoyable, interesting and profit-
able evening. Following & few words by Mr
Manfield, concerning the proposed amalgamation
of the two Clubs, the mesting was adjourned.

On Decembar lat, another mesting was held,
and Mr Thomason in the ehair announced that
Mr. Halliwell had agreed to give an hour's talk.
For the benefit of members not greatly conversant
with the subject, Mr. Halliwell commenced what
wé hope will be a seriea of lectures, with a general
survey of the Electron Theory. Hia views were so
put that the morest beginner could have had no
doubt as to their meaning. A vote of thanks waa
accorded to Mr. Halliwell and the meeting ad-
journed.—Hon. Secretary, Mr. A. Day, 56, Peter
Street, Mancliester,

York ¥Y.M.C.A. Wireless Club. -

At a meeting o December 1tth Mr. Ellison
gave a lecture on " Some Aspects of Modern W.T,
Heceiving,” followed by a demonstration with a
ti-valve amplifier and loud speaker, both on the
outside aerial and also on the frame. There were
about twenty members present, and that they
ware keonly interested was evinesd by the number
of questions asked at the conelusion of the lecture,

The Committee then met to discuss the affiairs
of the Club, and the following officers were elected: —
President, Mr, Backhouse ; Viece-President, Mr. A,
Cooper; Hon, Secretary, Mr. M. . Ellison ;
Assiatunt Hon. Secrotary, Mr. Fletcher,

It was decided thut special clases for beginners
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ahould be hald and that more ap tus should be
obtained. The erection of the Club'a aernal was
then discussed, and the procesdings terminated at

10 121-:'

Club has & splendid room st ita dispoaal,
and haa also some very efficient receiving apparatus.
The membership is at present about forty, and
new members will be welcomed. All communics.
tions should be addressed to the Hon. Secretary,
Mr. M. C. Ellison, Hutton's Ambo Hall, York.

Wimbledon District Higher Education
Commlittee.

A Wireleas Club is being formed, and with the
consant of thea Committes will ba housed at the
Institute. As at present arranged. the Club will
consist of members of the class studying the subject
and the general public, who wish to take a
sarious view of this im t matter.
it will not be out of to ramind those who are
ignorant of the fact, that this was the first Technical
Inatitute in the country to obtain a licence from
the P.M.G., and bacome & receiving station. Further
details may be obtained from the Committese upon
an].if!ntinn At the Technical Institute and School
of Art, Gladstone Road, Wimbladon, 5. W.18.

Borough of Tynemouth Y.M.C.A. Amateur
Wireleas Soclety.

At & mesting-of the above Society held on
Thursday, Dec. Bth, at the Y.M.C.A.. North
Bhields, Mr. Btanley Todd, of Tynemouth, lectured
upon * The Principles of Thermionic Valvea™

Aftar & most absorbing and highly interesting
lecture, & discussion was held in which members
took part.

A vote of thanks to Mr. Todd was proposed by
the Secretary, and seconded by Mr. R. Morley.

Any intereated gentlemen desirous of becoming
members, are invited to communicate with
Mr. L. L. 8ima, Hon. Secretary, Amatsur Wireless
Society, Y.M.C.A., North Shielda.

The Stamford Hill and District Wireless

Boc =

At & mesting of amateurs held in the distriet, it
was decided to form the above Bociaty. Tha

reasnt membership numbers 12, and a cordial
invitation is extended to the yet unknown amateurs
in the neighbourhood. Will those who are interested
kindly eommunicate with the temporary Secretary,
Mr. W. J. Law, 17, Hormitage Road, Green Lanes,
Harringay, N.4.,, who will be pleased to furmish
details of the latest developmenta.

Huddersfield (Y.M.C.A.) Wireless Soclety.

The weelkly meeting of this Society was held st
Laund Hill, on December Gth,

A demonstration was given by Mr. Stafford
Diyson, with his 3-val. e amplifying set. The lectarer
touched upon the majority of the instruments wsed
in connection with wire tele hy, giving a
brief description of each, and &t tﬁ game Lirne,
explaining the theory of the various ap tus,

Hignala woere received from Eiffel Tower, Car-
narvon, and (later in the evening) Poldhu.

The Chairman gave & briel explanstion of the
th;nr:.rpﬁl' electricity a8 applisd to wirsles
telegraphy.

TE: Secretary read the rules of the Bociety, and
n vote of thanks was passed to Mr. Dyson. It is
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pro to hold a social in aid of the Bociety sarly
int maw ru-l.r
Hon. Secretary, Mr. F. Simpaon, 3, Duisy Street,
St. Andrew’s Road, Huddersfield.

Nottingham and District Wirelesa Society.

It was snnounced on October 20th that the
Hecretary had applied, ln:lbuan %I‘Bﬂt-ﬂﬂ & licence
for & portable receiver. ICEMOE Wi TNOW
obtained, It-ungrudthntha of & us
peomised by members should brought to the
next and fAtted up

On Nowember 3rd the ﬂmrutm-r read a letter
inviting memmbers to take part in the trana-
Atlantic teata,

An thers was no business #o transact on November
17th, the mt.mg reaclved into & discussion,
with thea inspection of apparstus brought by

members,
It was decided to instal & more efficient ascial,

WIREIL.ESS CLUB REPORTS

and two members volunteertd 4o g—iﬂ the matter
their attention.

On December lat the SBecretary, Mr. J. H. Gill,
asked to ba finally relieved of hia duties, and as
he had, at & previous mesting, agreed to carry on
until Desember, his resignation had to be

Mr. H. R, Cater was alected to the office of

At the meeting held on December 15th, in the
absenoe of Mr. Garthwaite, Mr. J. H. Gill ook
tha chair.

As there was no business to transsct, Mr., J.
Thomton gave his Paper on “ The Official Pro-
oadura adopted in the Transmimion of Meesagea.™
This was both interssti and instructive.

ive mambers ¥ to the Homn.

 Mr. H. R. Cater, 22, Cranmer Etrut,
Nottin , who will be pleased tﬂ- give all
information.

PRES3 PROGRAMMES.

Wave- | .
Name. Call. | length. Times in G.M.T. System.
letters. | Metres.
Paris FL 8,000 0430 C.W.
G e i i 3,200 1100 Bpark.
e " | 8,000 1800 C.Ww,
Lyons YN | 15,000 0330, 0530, 0830, 1900 CW.
N{uan POE 0,500 1330, 2000 C.W,
- " 12,600 2300 C.W.
Poldhu MPD | 2,800 0100 Spark.
Horsen BY 6, DO 2400, 1200, 204D COW.
Carmarvon MUU | 14,000 1830 C.W.
Budapeat HB 3,800 1800 C.W.
Varsovie WAR | 2,100 | 1010 Spark.
Moscow MEK ! 05, D0 0300, 1130, 1300, 1800, 2230 Spark.
w oo . 7,680 | 2315 C.W,
|
WEATHER REPORTS.
Wave i
Name. Call- | 'enzth. Times in G.M.T. | Sywtem,
'letters. | Metres
Air Ministry .. GFA I, 404) Mﬂu.ﬂﬂﬂ'ﬂ DBLE, 141510045, 2000 W,
=T e |.GB0 0725, 0925, 1025, and at 2 hour W,
inta. till 1825
Briassasls BAYV 1,400 0715, 1315, 1815 | W
e R % ie 1,680 0725, 0825, 1025, and at 2 hour oW
- : inta, till 1825
Paria .. ZA 1, $00 0743, 0800, 1150 CWw,
v " 1,880 0725, 0025, 1025, and at 2 howrs  CW,
ints. till 1825
Amaterdam .. PCA I, 414} 0820, 1420 CW,
e | .58 0820, 10240 COW,
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AMATEUR CALL SIGNS

Wavelengths ' Hours of Working
Sign. |in Watta. | in Metrea, (G.M.T.) Syatem. | Name and_Town.
ZAL —_ —_ — - - Marlborough College,
2AM — | S | i — 0.T.C.
2AZ — — | 3-4pm, B 8 pm. | C.W. and Telephony | Mr. William Le7 Que.
| Guildford
2CE 10 | 150 and 180 | 11-12 am.. 8-8 p.m. | Spark Mr. C.T. Atkinaon, Leicest:
2DF 1| 180 and 1,000 8-8 p.m., 10-11 p.m. C.W. and Talephony Mr. H. Heather. Peckhsn.
DG 10 | 180 7-8 p.m. Mondays to Spark and C.'W. Mr. Burmett, Sheffield
Fridays. (Other days
_ | hours of working are | .
| ! VArious. '
IDH | 10 180 {Portabla Station ) " - " h
ID'II'- I 1“ | ilm | [ 1] T T 1] L1 D_.I
2D —_ -— — — Barrow and irel
| Wiroless Association
2DV 10 | 180 - l Bpark ' Mr. H. C. Woodh
Bramhall, Chea. )
2FG | = = — — Hr. H. L. HnH:;q’:h.—L Wo:
|
2FH = — | i . e = ' i' Moes:
2FN |  — -, | o ! M. L B-.hr Ruddingie
: 5 Notte.
IFW | — - {Portable Station) Spark | Rev. D. Thomas, St. Pad
| B.P. Beouts, Bourme-
i ' mouth.
2FX —_ - 8-9 p.m. Mondays to | Spark, CW., T.T. and | Mr. H. C. Binden, Bour+
i Fridays. (Other days Telephony mouth.
( hours of working are | |
| VArious, ) | |
2GP | — — 8.30-10.30 p.m. Spark, C.W., T.T. and | mﬁw. Gaitland, Highbur.
. ' ! Telephony . :
GR | — — 12.30-1p.m.,5.30-Tp.m. | iz | Mr. T. Forsyth, Ashingte
2GS | — % ( Portable Station) | = 5 ;
2GU | 10 | 180 and 1,000 8.-10 p.m. — | Halifax  Wireless Chub
GW | — e 7.30.9.30 p.m. | e | Mr, A. Cash, Lymm, Cbs
2GZ | — 180 and 1,000 | £ C.W.and Spark | Mr. A. L. Megson, Bowde=
ZHA | — ) 180 and 1,000 (Portable Station) | — = "
ZHEB 10 | 180 and 1,000 8.-10 p.m; C.W. Bpark | Mr. L. H. Lomas, Maccls
| . | field.
mE | o— | 12.30-1 p.m, s | Mr. T. Boutland (Sor)
| | 5.30-7 p.m. |  Ashington. !
2ZHH | — e | 12.30-1 pum., = : iz w Mot
' 5. 30-7
2HP | — | =t | (Portable Station) Mr H. C. Woodhall, Salior!
21D 10 180 3.30-4.30 p.m,, C and Spark Mr. E. 8. Firth, Thax~
| | 8.38.9.30 p.m. | ' Ditton.
m | - 180 , 810 p.m. = . Bouthport Wireless Exper
| 5 mental Society.
R (Portable Station) o : ;
2K | — | - — o 3rd AltMincham Troop B
| | Scouts, Altrincham
MG 3 s | =y (Portable Station) i 2 b
FTIT A T 180 | 9-11 p.m. ! = Mr.G. A E. Roberts Twylor!
2w 1w ! 180 9-11 p.m. ' — Mr. G. R. Marsh, Twyfe™
2JK 10 | 180and 1,000 |  £.30-10.30 pm. | Spark,C.W., T.T.and | Mr. P. R. Coursey, un
| Telephony Hill, N.10,
2PF 10 180 — Spark Mr. F. Foulger, Leode®

3.E.14. -
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A MORSE PRACTICE SET

By Cart H. Parkinsow,

HIS set was designed for two
purposes :—{1) To be of conve-
nient size for pﬂrtﬂl}lilt}" and
(2) to be used in conjunction
with a practice-circuit (for two
operators). In the first case, on depressing
the key, a buzzer sound is produced in the
telephﬂnes, In the case of the practice-
circuit, on depressing the key, a buzzer
respﬂmig in another room. When the key
in this second room is depressed an induced
sound is likewise produced in the telephones.
A better idea of the circuit will be obtained
on referring to the diagram of connections

(Fig. 1).

Fug. 1.

The set 15 contained in a box made of
1" wood, stained and varnished. Its outside
measurements are 104" long, 81" high, and
44" broad. The instruments, etc., contained
in the box are: key, dry-cell, buzzer,
auto- jigger, condenser, 1, 3, and G-way
switches, plug-socket (for telephones), and
terminals. The box is not designed to carry
the telephones intact, but they may be packed
by removing the two receivers from the head-
bands.

The front of the box is hinged at the
bottom and locked at the top.  On unlocking
it, the :ame drops down—forming a small
desk, with the transmitting key fitted on the
right-hand s'de.

The key is a * 5s. Gamage.” It is firted
with three terminals, but the front and middle
contacts only are needed.

The power is supplied by one dry-cell of

the ordinary type, 1} volts being quite

sufficient,
The buzzer is a * Gamage 2s. Wireless
Type.” It measures about 1°X§"X3"

and it never gives any trouble once it s
correctly adjusted.

The auto-jigger is required to produce the
sound in the telephnnes.. and is more compact
than a jigger with prmur}f and secondary
windings. It consists of six separate Ia}fer?.
of copper instrument-wire, about No, 24
5.W.G, (5.C.C.), wound on a small induction
coil bobbin, 33" long, core §” in diameter, made
of No. 24 5 W.G. annealed iron wire. The
end of each layer is connected to its neighbour,
thus making seven tappings altogether.

The condenser consists of 29 theets of
tinfoil, 3" 1}", interleaved with sheets of
thin paraffined paper, 33" x2}". The lugs
of the tinfoil sheets are turned back on to
one side of the condenser, a hole punched
through the whole, and a terminal inserted.

The switches need no description, as any
I, 3, and 6-way switches will suffice.
Those used in the set under description are
very small and fitted on ebonite bases.

LOC  TERWRLY .
T

o O

FRRAFT MED PaFLE

Fig. 2.

Two sets of terminals are fitted to bases
of pieces of old gramophone records, cut tor
size, and polished. One base has two ter-
minals for connecting the dry-cell ; the other
has three for use with the outside circuit.

The plug-socket was obtained from an old
house-telephone, and needs no description.

The telephones were made out of two old
house-telephones and a couple of * Meccano ™™
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strips. The telephone part of the instruments
was cut off at the brass tube, A (Fig. 3),
connecting it to the handle and microphone.

The screw, B, fastening the eyelet, C, was

C

Fig. 3.

‘then remo ed. Two pieces of ** Meccano ™
strip were ben in the form of Fig. 4, and
fastened to the telephones by the screw, B,
Two 13} * Meccano ™ strips were bent in
the form of a semicircle for the two head
bands. The telephones have a resistance of
50 ohms per ear-piece, and are connected in
:w Fles,

Fig. 4.

On referring to the photograph _(Fig. 7)
it will be seen that inside the box there is
-a small enclosure in the lefi-hand corner,
made by two pieces of wood, the front forming
the switchboard. Inside this enclosure are
.the buzzer, auto-jigger, and condenser. The
Aformer is packed in cotton-wool to deaden
the sound as much as possible. |

The position of the switches may be seen
from Fig 7; the six-way at the top, the

THE WIRELESS WORLD

three-way and plug-socket in the middle, and
the external circuit terminals at the bottom.
Between the side of the enclosure and the
right-hand side of the box is a parntion, the
space to the left of this partition being occupied
by the dry cell, and the space to the right
by the key when the front is closed. At
the bottom of this space are the battery
terminals and switch for disconnecting the
battery when the set is used in conjunction
with the external circuit. Connection from
the dry-cell to the 'hatterr terminals 1s made
by two short lengths of wire brought through
a hole in the partition. The key connections
are made by way of the hinges of the box

front.
-
Ll
TOR——"
Fig. &.
On  referring to Fig. 1 the buzzer

circuit includes the dry cell A, the switch B,
the key C, the auto-jigger D, the three-way
switch E, and the buzzer F. The telephone
circuit consists of the auto-jigger D, the con-
denser H, and the six-way switch J. When the
switch B isclosed and the key C depressed,
the buzzer responds. The current passes
through either one, two,or three layers of the
auto-jigger winding according to the position ot
the three-way switch. An induced sound
i5 then produced in the telephones, K, the
loudness of which depends on the position ot
the three and six-way switches. The con-
denser is placed in series with the telephones
to tharpen up the note. Since by altering
the position of the three-way switch, more
wire is brought into circuit, also more resist-
ance, the note of the buzzer is lowered as
well as making the signals louder in the tele-
phones. Thus there are six different strengths
of signals for each position of the three-way
switch, Leads are taken to the terminals,
I, 2,and 3 (Fig. 1), from the common contact
of the three-way switch, the front and middle
contacts of the kev respectively.
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A MORSE PRACTICE SET

I will now describe the action of the
practice-circuit for two operators. T'he two
termini of the circuit are in two rooms. To
save wire the existing bell circuit was used,
thus necessitating the laying of one wire only.
The bell circuit is indicated in the diagram
ty thick lines. A switch, L, was inserted

Fig. 6.

megr the indicator coil, M, to cut the bell
and imndicater coil out of circuit when practis-
- ing telegraphy. When the set is used with
this circuit the dry—cell, A, and the buzzer, F,
are cut out of circuit by opening the switch,
B. Two leads were taken from the push, N,
in the fArst room to an ordinary §" batten-
holder, fitted on the skirting-board {(not shown
in the diagram). A wire from the battery, O,
consisting of two Leclanché cells, was con-

This

nected to the metal case of the holder.
affords a three-way plug.  The same method
was used in the other room but this time connec-
tions to the inside of the holder were made
to the terminal, P, of the bell, R, and to the

side of the switch, L, remote from the
indicator coil, M. The other pole of the
battery, (), was connected to the metal of
the holder.

The CONSTRUCTION of AMATEUR

WIRELESS APPARATUS
A FRAME AERIAL RECEIVING SET—VI.

HE mounting of the component

parts of the amplifier and tuning

panel now being completed it is

necessary to consider how the

set is to be finished off. Apart
from the frame, we have the tuning panel
and amplifier panel, together with a 50-volt
high-tension or anode battery, a 6-volt fila-
ment accumulator and telephones.  If the set
is to be portable, all parts, with the exception
of the accumulator, should be mounted in
one box. If the set is not required to be
portable, only the tuning and amplifier panels
need be boxed. A suitable box is shown in
Fig. 13.

It may be made out of §” wood, preferably
three-ply for lightness and strength. Com-
partment A will contain the tuning panel,
compartment B the valve panel, and D the
anode battery.  “The telephones may be placed
in C. The space allowed for the anode
battery is 63" « 44" «3". This is sufficient
to take a 50-volt dry-cell battery, made by
the British Eve r-Rmr.Iv Co.

The overall length of the box should be
194", the width 74, and the depth 6"—all
bcmg internal measurements.  If only the
two panels are boxed the length should be
11§°, other dimensions remaining the same.
The partitions separating the units may also
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be made of §* wood, and mounted as shown
in sketch.

The box should be built up with all joints
glued and screwed together, on account of
the difficulty of dovetailing three-ply wood,
If ordinary wood is used, §° thick, the ends

Fig. 13,

may be dovetailed, and the partitions firted
into shallow grooves.

The deepest panel is the tuning panel,
44" deep, which, with the thickness of the
panel }°, gives 4} overall depth. The box
is made 6 deep, so that we can drop the
panels in and allow sufficient space for the
terminals and valves to be clear of the lid.

Two methods of fixing the panels into the
box suggest themselves, either by screwing
}” battens, as shawn in Fig. 13, and drilling
clearance holes for small wood screws in the
panels, or to use metal-thread screws put
through the sides of the box and screwed into

THE WIRELESS WORLD

the edges of the panéls. This latter method
is the more difficult one and will require
accurate dri ling and tapping of the ebonite,
Before the tuning panel is finally mounted
it should be wired up. The connections will
be easily followed from the sketch, Fig. 14.

An additional switch—two contacts and
an arm—should be mounted on the tuning
panel and connected in circuit, as 1n the
diagram, so that for long waves the loading
inductance is in series with the frame, and
for short waves cut out.

For the reception of continuous wave
with this set a rate heterodyne oscillator
will be required. A description of such%an
oscillator was given in the issues ‘of ths
journal for Maiy 20th and June 12th las,
and reference should be made to them. The
oscillator there described was suitable for
wavelengths up to 7,000 metres. By increas-
ing the inductance of the coils the range @n
be increased to 15,000 metres. The B coik
should be wound to 4° diameter with No. 38
D.W.5. instead of No. 36. In the grid-
circuit connect one coil, and in the anode
circuit two coils, joined in series in such 2
way that when current flows from one col
to the other it goes on in the same direction,
r.e., the mutual inductance between th= twoe
coils adds to the inductance of the two coils
in series. Use a -003 condenser or a lower
value variable, with fixed condensers added
In series.
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THE CONSTRUCTION OF AMATEUR WIRELESS APPARATUS

Connection from the batten-holder in the
first room to the terminals, 1, 2, and 3, of
the practice set is made by means of three-
way flex. This flex has an adaptor at one
end and tag-terminals at the other. The
third connection on the adaptor is effected
by removing one of the pins and inserting
a terminal in its place, thus making connec-
tion to the metal of the holder (see Fig. 3).
By inserting the adaptors in a certain way the
connections are properly made. The ter-
minal-tags have 1, 2, and 3 rings filed round
them respectively, so as to distinguish one
from the other when connecting up to the
terminals, 1, 2, 3 (Fig. 1).

The buu-:r , and the key, T, are fitted
to a small buard connections btlng made to
the holder in the second room by the same
method as before  This buzzer is made out
of an old electric bell, a piece of tin with a
platinum contact replacing the armature,
The key, T, is made out of a ** Meccano ™
strip and a small wooden knob. Three
contacts are needed and are arranged as Fig. 6.
The back-contact is afforded by the screw,
which goes through one of the holes in the
strip, yet only makes ¢ontact with it when
the is in its normal pusmun Thus on
depressing the key the contact is broken.

Referring again to Fig. 1 it will be seen
that when the switches, B and I, are open
and the key, C, depressed, the buzzer, §,
responds by agency of the battery, O. When
the key, T, is pressed the buzzer, §, responds
by agency of the battery, U (belonging to the

house-bell circuit). In the latter case the
current passes through the windings of the
auto-jigger, thus producing an induced sound
in the telephones. Thus communication
may be maintained between the two
rooms,

A pair of t.lephones may, of course, be
connected up in the second room of the
circuit by means of another small auto-jigger
inserted in the lead connecting the battery, O,
to the back-contact of the key, T.

The amateur will probably save himself
much trouble if he purchases honeycomb coils
instead of winding basket coils. Before pur-
chasing he should plan ourt the range of wave-
lengths to be obtained from each set of coils
with his condenser. With tightly coupled
pancake coils it is not safe to calculate on
more than a two to one increase in wave-
length from minimum to maximum capacity
of his condenser, When ordering these coils
it is better to specify the inductance in micro-
henries required rather than wavelengths,
unless the capacity of the condenser is given
when ordering.

This heterodyne may be either mounted

'a§ a separate unit, or on a panel in a similar

fashion to the other two, and mounted in the
box—say in compartment C. In this case
it will be necessary to make up a small
coupling coil of half-a-dozen turns which may
be joined in series with the frame—the coup-
ling coil being placed near the coils of the
heterodyne, so that the local oscillations may
be induced into the tuning circuit.

THE WIRELESS SOCIETY OF LONDON.

The next mesting of the Society will take place at 8 p.m., on January 27th, at the Hoyal Society

of Arts, John Street,

Adelphi, W.C,, when Lieut. Duncan Sinclair will deliver a lecture entitled * The

Wireless Stations of British Commercial Airways™
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QUESTIONS AND ANSWERS

NUTE.—This section of the magazine in placed at the disposal of all readers who wish
mformation on mallers pertoiming (o both the technical and non-technical sides *
Mmﬂym&klﬁtﬂhmngrﬂu—[l} Questivng showld be num!!n!d o
(2) Queries should be
in thetr questions readers are adrised o search recend numbers o r
dedt wath before, (4) The Editor cannot undertake to re--
be accompanied by the full name and address of the sender

paper only, and should not exceed four in number,

mﬂhﬂmm&duﬂdﬂ‘ﬂum#ﬁlmﬂmﬂw
o (6) Readers deslrous of i'.nnwilm the,
save time by writng direct to *j;p v#lo

A.E.H, ;Hnttiuﬂhnm} asks A ith
*wmﬂ to the principal #in” mmfgh:rfm :szm'.

P‘I"' 7 of May Ist issue and pages
2?3 274, 215 :n of July LA attrne data of high-
powet Btations, For information concerning the
numious low. the Year
Brok of Wireless

C.H. (Woodstock) unda skeich of a simple
erystal regeiver, and osrkes (1) What power would be
required o receive with this rel, and where to fir the
batiery. (2) Would an ordinary lelephone receiver
do to réceive messages, and of nol, why not. (3)
Would a. 4.volt dry-cell or a 4.voll accumulaior be
better for this sel.

(1) No battery ia necessary for many ecrystals ;
for some, however, e.g., earborundum, a battery
and potentiometer are very desirable. For connec-
tions see Fig. 7, page 374, of the current volume
of The Wireless World, omitting the condenser
there shown.

(2) Any telophone of resistance greater than
about 1,000 ohme can be used. Lower resistance
talephoneas are too insensitive without a telephone
trangformer.

(3) It is immaterial which.

S.M.D. (Loughboro) asks (1) What effect would
an eleciric power stalion MW yards distant have on
hiz ap , and how can he overcome any frouble
Srom L, 1’2} Can a apark or eryatal receiver be
altered 1o receive C.W. or tele phony by means of palves.
and how. (3) Where he can obtain a full list of call
lettere of stalions and ships.

(1) It is quite likely that you will not get much
trouble at this distance, particularly if the supply
im [LC, If, however, you get induction, you will
find it rather hard to eliminata. The beat way will
b to sereen YOUT recel ving circuits, umurhu;m
ble. with metal.

(2) A ecrystal receiver will m-:-mw telephony
without the addition of & valve. A wvalve for C.W.
can ba introduced into almost any crystal receiver,
but it is in general, better to rearrange the whole
set. You do not say what gear you have at your
disposal ;: but for & typical set sea Fig, §, 500,
of the current volume of The Wireless World,

(1) Bea reply to A.E.H. (Nottingham).

H.J. (Ravenscourt Park) asks (1) Wha! is
the diameler of the former for the 168 turn pile-
wunnding referred fo ab e end of " The Construction
of Amateur Wireless Ap " {Pari 2}, page 485
af * The Wireleas World "' for Seplember 18th, 1920,
(2) Is the enclosed diagram for a C.W. reception
sel workoble, and ix the grid-leak necessary in iz
cawe,

r lt-utlnnl, oonTult

l:'ﬂﬂ"l-l;nmfm-t or, if so demired, under a
Cnditdons of service, etc
us firms employing ﬂl]lll'l‘lt'ﬂl‘l.

« 1 reeEive admice and
wiralres wonl. Neaders
"ond woritten on one side of the
et and concise. (:l} Bafore sending
<ot Wwhether the same have not bern
_,urtn queries by post. ([5) Al queries musd
» Wwhick is for reference, not for pubi'mlwn. t.lucnu
nom de pdume.™™
» Tor wireless operators will

{1) Caleulstion points to the dismeter having
been approximately 20 cma.

(2) The met shown s eorsect, ting: the:

ment for reaction. A reaction between

the plate of the valve and the positive of the H.T.

battery, inductively coupled to the grid-circuit

inductance. would give much. better results tham

the coila vou suggeat.

e - (Catford) kas =
coupler, the dimenmions of which are :—FPrimary,
64" x 107, secondary, 43" x 107, and asks &f thie
coupling o foo bight. ([2) If the windings on Che
abope fioo coils ahouwld be wound in the some direction
or the primary rclockhaoise and the secondary anldi-
clockurise, or vice-veraa, (3] Why a variable condenwr
made of tinfoll and war paper i unsatisfoctory for
receiting, (4) Ta gloss & good dieleciric for rereircing
conde Ay, :

(1) Yea, if ona ia pushed right inside the other,
but if almost or guite outside, no.

{(2) 1t is of no importance which way they am
woumnd.

{3) Varnable condensers of foil and paper am
all nght if the varation is discontinuous and ob-
tained by switching in freah sections. but not if an
attempt is made to make it continuous by moving
tha foils.

{4) Yes, good almnnﬂ;

M.C. (Rome) asks (1) ar.r:dlqrmm -t.:,fn- T-oalps
resistance ampli u-r-u.nl.hul?:}.ld ﬂglﬂhiﬂ]..
after the seve for details of a
Jfor such a seti, Hs-ﬂl'hlfﬂuumpibﬁtrmuﬂ
give good results with a frame aeral 1§ metres square,
or whether of s betfer fo rechify with a supplemeniary
valve. (2] The condenser connecled across the frame
being of 008 mfds. mazimum capacily, how many
furne, efc., are necessary o fune from G600 fo 10,000 me.
(3) Whal would be the approcemals range of such
amplifier, (4) What will be the coll-letiers and
wavelength of Bordeauz (Croix d'Hinge), and &f o
has begun ils erperiments,

(1) We cannot deal with questions relating to
the complete design of such apparatus in thess
columna. See the article in the issue of March.
1920, page 701, for the r.lplnl ni' such
an l.mphﬂu .-.'m:l for details of

superflious to employ & crystal cht-e-ulur -11.]1 -
pat of thia type, as it will probably function sas a

cumulative rectifier in any case. A l.mrh&r
uithmt%wﬂ]glnthfb-tpn-l resulta on
WAV
{jnﬂtmumthurmuﬂnludiugmﬂut‘
1,000 mhys. will tume to the desired waveleogth.

but the condenser is much too large lor the parpose :
better, 0003 mide. maxemom.
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(3) It is guite impossible 1o say,

i4) We believe that expernmental work is now
being carried out, the call-letters used being LAF.

W.A.5. (Kllburn) sends a deacriplion of his
avt, o ceaks “ ] W hat eedlerafions fo the sel are neces-
aury on inereasing AT fe oboul 18,000 mhys.
(2) If @ palve detector can be wied tn place of a erysial,
(3) ff on doing this wonld he need fo increase his
battery power. (4) What would he the marimum
wreelength,

Your gquestions are v
you do not send a skete
sot I8 connected u

(1) If the =et is autu-:‘uupiad to the circuit re.
ceiver, no alterations will be necessary.,

(2] A wvalve could be wvsed as you say, but &
= ngle valve would give little better results than a
ecrystal : telephony is audible on either,

{3]1 With a 3-electrode valve,an additional battery
would be necessary for the plate-cirenit. As you
do not say the size or kind of cells in your present
#.valve battery we cannot say whether it would
be suitable for lighting the Rlament of the valve,

(4) About 5000 ma,

H.T.A.N. (Wellington College) (1) Sends a
diagram of a receiver for criticism, and asks (2) The
marimum wavelength it will receive.  (3) For detaila
af an infervalve transformer.

{1) Your circuit should be quite aatiafactory,
but a potentiometer ia not required for & resistance
amplifier. The reaction condenser should be amaller
than -} mfida. '

{2) The seconddry circuit will tune to about
6,000 ms., the primary to about 3,500 ms. We
should advise rewinding the secondary with about
No. 32 wire,

(3) For an intervalve tru.nufurmar uss & bundle
of jiron wires about 3 in. lon in. dmmater
for the core. The windings %lmi:l oz. and
1§ oz. of No. 44 wire. This is for LF uf:nuraa;
for H.F. it would be necessary to know the conditions
of use beforé miving a design.

I‘ﬂH‘Ehﬁ.E (Bristol) asks (1) for a good single-
valve long-ware cirewil to comply with certain con-
didions as bo apporatus, He also has other gear
and adks (2) IT he should wse as a separale shorl-
e receiper, or connegl-up o make a single crysial
or oilve receiver with the previous gear. He also
aaks (3) How to find the correct polarity for connecting-
up H.R. telephones in a valve circuil, (4) If a
permil i) hecessary lo wsee a small power buzzer opel,
say, half a mile, and {f it is likely to be granted,
if neceasory.

(1) Bea Fig. 4, page 138,

{2) We think you would get most useful results
trom the two circuita used independently,

{3) FEither by checking the winding, if wvikihle,
and the polarity by a compass needls, and wsing
Ampere’'s rule, for which sea any elementary
electricity text-book. Failing this, hang just as
much weight on the telephone magnets as they
will support. Switch on a small eurrent, The
direction of the current which makes the weight
fall is the wrong direction.

(4] A permit is neceosaary, It will
granted, except in the neighbourho
portant receiving station.

L} difficult to answer, as
or describs how your

hably he

of an ims-

G.C.P. (Cheltenham) ks (1) In ssing o
rﬂll’mfrrqm-'.u:y remeafarce oo pdifier  rececoer  weilh
copacily-reaction, what 8 o0 suileble  macimun
capacity for the reaction varioble condenser,  (2)
What length of the enclosed slate pencil gives a re-
statance of 4 megohms, and could this be used os
a grid-leak. (3) Ref. "The Wireleas World,"
December, 1918, page 530, Feed's receiver. Laler
Cy o8 given as -HHMG mfde.  Are signals im proved
by making C, variable or with a leak, and what

‘matimum value is the apecial condenser C,,

il) It depends considerably on the details of
the receiver. 00001 mids. will probably be
sufficient.

(2} About 4 ems.  This could be used, if enclosed
in & glass or similar tube, to obviate variations
of resistancs through dampness.

(4) A grid-loak is necessary. See also reply to
W.A.H., page 284, and various other guaries on
this receiver, about which we have no detail
information.

P.T.(Brussels) refers fo the ** very low frequency ™
amplifier of Messra, Abraham and Block deseribed
on pages 53 and 54 aof the A pril 1Tth vasue, and asks
(1) For values of capacities and resistances of the
above. (2) Whether il can be wsed lo operaic a relay
requiring 3 milliamperes,  (3) If not, can we recom.
wmerd him a design of relay easy fo consiruci,

{1) We have no further information regarding
this amplifier. Possibly you may te able to trace
the original paper of Messrs. Abraham and Block.

{2) It depemds on the resistance of the relay,
but we should judge that such a circuit is certainly
capable of operating a sensitive relay if suitably
wound, i.e, to & resistance of about 10,000 ochma.

II:EJ :'-B should advise you to rewind your present
relay if necessary,

F..R. (Midlothian) encloses a plan of his arrial
arrangements and askas (1) If the acrial wirea are foo
near the ridge of the zinc.covered roaf, (2) If sam ple
of wire enclosed is suitable for an aerial,  (3) With
reference fo (1), 1'{'.!&! iwire is foo close fo the zine
ridge cowld this insulated by o af i,
(4) With reference fo the article on felephones in
October 2ned issue, page 493, if 42 or 43 enamelled
copper wire would be suitable. If so, how many
yards would be required for each bobbin for low
remstance fele phones.

(1) Your serial &
the roof. We wou
chimney stacks,

{2) Your wire appears to be steel, and would not
therefore be very suitable owing to ita high re-
sistanee,

{3} Xo, this would do no good.

i4) 25 yards per bobbin would give you 50 ohma,
resistance for each, This gauge of wire is un-
necessarly high, however,

G.F.EK.B.(Mombasa) slalics that ke is consiruciing
i Jeovrlve HF. ampdifier on the fines of the Marcon
d3A type. He finde that he gets nwo signals at all
unleas the grid connection of the Q valee 12 broken.
He aslea (1) How it ia that the circuil funchions at all
in thewe circumatances, (2} If B00 chms s salis.
Jactery for the intervalve transformers, or  ahowlid
they be mullilayered eoils wound to a high resistance,
(3) I W3S mfds, iv a corrcct oolue for the trana.

ra to be somewhat too near
advise masts attached to the
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Jormer condensera,  (4) With reference to a statement
in " The Wirelean World ™ to the effect thal the
resistanice of - the windings were 24,000 ohmas, if
this o misprint for 2 400 chma, or if the infervalve
iransformera showld be mulivlayerad,

(1) Rectifiers in which the grid is apparently
insulated from the filament are well-known. In
reality there is a leakage path which permita the
uh.u.rgl- on the grid to escape. Your result certainly

with a Q valve and only 50 volts.
mxaet. faulty insulation in your transformer
ould have the effect of raising the potential

nE the

(2) u. tnu low. Bee answer to (4]

{3) Yes, about right.

(4) Btatement quite correct. Transformers of
this type are usually wound in multilayered sections

to reduce self-capacity, this being s compromise -

between e-winding and the ordinary multi-
layer me
CONSTANT READER (Kingston-on-

Thames) wishes o instal o small W.T. traneniiier
mhmdﬂnﬂiﬂﬂuﬂ“ﬂﬂmmﬁﬂm
mudm.plq,l'lhu Wireless Sociely of London, and gives
a hisi of cpparalus in s possesmion, He asks

(1) What further apparaius he would reguire, - (2) If
we sordd give him an allernalive circuil.
(1) Apart from the aerial there iz nothing

further absolutely necessary to complete your set,
but a filament rheostat is desirable. The condenser
of -1 mfds. capacity is too large for & shunt con-
denser as given in the above article, but would be
suitable if used as s series condenser in the aerial
pircuit. You might then use an additional A.T.I1.

{2) The set shown in reply to B.G.H. (Wembley
Hill) on page 601 of November 1lth issue
might suit your pu .

.B.—We are your previous difficulties are
now overcome, though we fear we wers not able
to be of very much use.

W.J.T. (Lurgan) submils a circutl for crilscism
nndml:.! {]}Ifﬂm ikkler corl showld be of o constant

wavelength, and +f s0, whoi value,
u..tmg a Hﬂlﬁml type V.T. ({American). [2) Whai
i# the value of the resislance marked B shunted
ceross the amplifier tranaformer secondary. (3) For
an alternative circuid using only one H.T. and one
L.T. battery for both tubea.

A condenser is required across H.T. battery and
tranaformer of the fimt wvalve to hy. H.F,
current, value about -003 mids. BSee also answer
to (2).

{1} The coil may be of constant value, but ahould
be variably coupled to A.T.I. Value difficult te
predict as it 18 usually found by experiment.
Try it with the largest wavelengtha, as these
require moat coupling.

i2) We do not sea the use of this resistance ;
it will certainly weaken mignals, and had better be
omitted,

i3) Put vour H.T. battery on the filament side
of the transformers, and connect your flaments
parallel to your common L.T. battery,

E.J.H. {gldmp encloses diagramas of two eircuils,
and ks tl]_farcnhcumnfﬂ which ie dexigned for
wse up fo 4,000 ma. (2) If an ordinary fired con.
denser, say, 0003 mfd. would do inslead of a
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variable one across his H.T. baliery and ilelephone
tranaformer. (3} With reference lo circuil (x), for
an exrplanation of certain ﬂuﬁj results.  (4) If this
circull conalifules o capacilance circul,

(1) Subject to the following criticiama, your
circuit ia correct, and the values of the components
well chossn,

(a) The condensar across the H.T. and tale-
phone tranaformer would be better if -003 mids

(6) The condenser across the primary of the
first transformer (and preferably the H.T. as
well) is necessary for proper reaction worldng.
Value -003 mids.

(2) Yea, but it should be -003 mfda

{3) Your circuit shows the grid connected 1hmu§'h
a8 lsak to the itive of the H.T., and othsrwise
insulated. ‘This is certainly wrong with m;r deaign
that we know. Try putting the leak from gnd
to filament.

{4) Your circuit ia a varisty of the de Forest
ultra-audion eireuit, the reaction being effected by
connecting plate and grid to the extremities of &
tuned circuit. This ia not & capacitative reaction.

VIC EE (Blrmingham) wishes lo design a
valve receiving sef fo work eficiently on both akort
and long wavelengths, and apecifies certoin material
he hox ol his disposal. He also encloses a sletch
showing a tuner for the above ga a suggealed starling
poinl. He aaks a series of queations relative to the
details of the design of mich an apparatus,

We regret that we cannot undertake to design
complete sets in thess columns, Our object s
to help readers with specific difficulties, and we have
all too little spacé and time at our disposal for this
purpose. We advise you to obtain working
drawings from any of the Brme advertising in
The Wireleas World,

With regard to your diagram, your long wave
tuner shows two tuned ecircuits coupled, your
short wave tuner no tuned ecircuits at all. The
former arrangement is very unstable, the latter
not st all selective. See reply to F.B. (Hormsey).
on page 588 of the November 12th. issue, for a
ecircuit which we. advise in preference. We note
that you also tentatively the employment
of a H.F, amplifier after the rectification stage
and connected to your set by an iron-cored trans.
former. This of course is not correct ; your H.F.

ification ahould be done before rectification.

R.B. (Helston) has a C.W. receiver and a
E.F. amplifier. ©n connecting the inpul of the lafter
fo the fefephone terminals of the former, he geta no
wignals unless the tele phones ore also retained acros
theae terminala. He aaks (1) Why. (2) For a sbetch of
the winding required to use a rrlrt inatead of a crysfal
in the 8, W, Tuner Mark 3.

{1} Your L.F. amplifier shows, a small condenser
alone aeroms the grid and filament of the firat valve.
If therefore you remove your telephones from the
plate cireuit of the receiver valve, the plate circuit
of this valve has exceedingly high impedance for
L.F., and practically infinite resistance for D.C.
This explains failure to work. You will find that
any iron-cored choke of fairly suitable dimensions
will do instead of the telephones. It should have
roughly, the dimensions of the H.R. winding of
a telephone transformer. The reason for your

728



" QUESTIONS AND ANSWERS

finding better results with two pairs of telephonea
is that the impedance of two happens to suit the
circuit better than that of one.

(2) See note on payge 626, November 27th issue.

L.R.L. (London) seids diagrams of two aels,
and asks (1) Fer eriticiam, partioularly as lo relative
#izes and gauge of wire and formers. (2) The maxi-
mum and minimum wavelength to which the ap parafus
wifl tune. (3) (a) Range, using P.M.G. aerial
(&) Range, using valve and frame. (4) The connec-
tons needed for the inclusion of a 3-electrode valve
tn the eircuil,

(1) The general arrangement of the sat is satis-
factory. The primary coupler-coil i8 unnecessarily
Inl:%e, and wound with too thin wire, A series

C. i not necessary, except for very short
wavelengths.

(2) We cannot say exactly, a8 you do not give
encugh data: probably about 6,000-T,000 ma,
FOLAXITTUTT,

(3) We cannot say.

(4) Your Fig. (2) is useloss. Bes Fig. on page
63, April 17th issue, for & suitable circuit.

BEGINNER (Warwickshire) asks (1) For a
diagram of a small recefver fo fbune fo 16,000 ma,
(2) What alterations would be necessary for trans-
P AST O,

(1) We strongly advise you to adopt a much
amaller range to begin with, as simple sets suitable
for construction by s beginner are not efficient on
long wavelengths. You will find a suitable set
describad in the issue for December, 18919, or see
Fig. 7, page 801, of the issue for November 13th.
Either of these sets could be reconstructed on mors
adwanced lines when you get the necessary ex-
perience,

{2) You will not be able to adapt the receiving
set for transmission, as quite different proportions
and arrangements are for this purpose.

C.D.F. (Wesat Ealing) asks (1) If il ix possible
fo receive with a ¢ receiver on an aerial 28 fi.
lorng and 30 fi. high. (2) If s0, whot is the best
circuil o wse,  (3) If not possible, what iz the mim pleat
valve circuil fo wre,

{1} This is ible, but the range will be rather
unpleasant] Fuﬂ“d with such & amall aerial.

(2) Fig. 10, page 502, should be satisfactory.

(3) Fig. ﬁ, pu.ga 500, nmundud as there n:\g;gentad.,
would be better than a crystal, but & multi-valve
amplifier. c.g., Fig. 8, page 502, would be atill
better.

F.H.C. (Yardley) proposss fo instal a crysial
receiving circwil, and asks (1) What kind and pouge
of wire is suiloble for an earth lead. (2) If o sheet
of palvanised iron 3 ft. by 3 fi. would be suitable for
an earth. (3) If aerial wire would be suitable for the
lead.in. (4) If a type of aerial skeiched would be
snitable.

(1) 16 S.W.G , copper, or the larger the better.

(2) Yes.

{(3) Yesa. if due regard is paid to insulation.

{(4) Fairly good. It would be better if you
rould arrange a maat attached to the tree so aa to
keep the aerial well above the branchea.

R.W.P. (Sandgate) wishes to receive C.W. on a
J-valve amplifier (akeich enclosed), and asks (1) If
it ia possible fo do so withou! using another valve.

(2) If a second valve iz necessary, would a second
arrangement (sketched) be suitable for wse with a
sinall asrial. (3) If the | iy allerabions would
be advisable :—{a) Grid-leak to first valve ; (b) con-
denser acroas lelephones; (e) iron core lo firsl
transformer [akefch 2). [4) For correcl resislance
and wizes of wire for primary and secondary of
Jiral transformer (skeich 2)

(1) Yos: connect a -003 mfd. across plate and
filament of first valve, with a reaction coil in series
with it, eoupled to the tuned cireuit,

{2) The arrangement sketched ia not necessary,
but would do. "Sea (3) (¢) below.

(3) (@) Yes, but the grid condenser ahould be
in series with the grid and not acrosa grid and fila-
ment, &8 yvou show.

(&) Yes, not greatar than -003 mids

(¢) Yea, if the first valve is functioning as =
detector. The arrangement ecorresponds to
our tion in (1), but with an extra stage
of L.F. amplification. Otherwise you may make
the second wvalve the detector (with condenser
leak or otherwise) and make the Arst valve the
H.F. amplifier.

{4) Ses article on page 588 of the November 13th
issue for details of a suitable transformer for the
mocond alternative in (1) (¢). For first aliermative,

make a transformer similar to your existing ones,
Wells) asks (1) The

P.B.W. Tlmhri.die

inductance g’a coid 107 by 4", wound with No. 2
enamelled copper wire. (2) ‘T'n'H! inductance of a coil
13§ by 5%, wound with No. 22 enamelled copper

- wrire. (3) Whether the coil (1) aa A.T.1. and coil (2),

a4 closed inductance (both variable), can be weed as
a loose-coupler.  (4) .The mazimum wavelength
obfainable with a 75° aerial, 30° high.

(1) 2,200 mhya.

(2) 8,000 mhys

(3) You will find using (1) as & closed circuit
inductance, and (2) aa A.T.1., more satisfactory.

{4) Arranged as we suggest, probably about
2,000 ma.

J.D. (London) wishes to converi a single-circuil

receiper info a heo circuid one, and asks (1) Gauge
ond length of wire o wee on a 47 former for the
secondary circuil with his existing A.T.1. as primary.
(2) What is the couse of o conlinucus howl in
the tels when wring a reaclion cod with a valee,
(3) If No. 24 or 30 wire can be weed in the abore
[ o) I'H'.
(1) and (3) Using 24 B.W.G. (which ia the
better of the two), 14 inches of winding will give
you 4,000 ma., ﬂmwmg a -0005 mid. condenser.
(This is & auitable ue. )

{2) Audio-frequency oecillations are being pro-
duced by the atray fields of your cireuit, or alse
the circuit itsell is wrong, and gives you audio-
frequency reactions instead of radio-frequency,
which we presume you want.

C.5.L. (Fence Houses) sends a akelch of a
receiver, and askes (1) If circuit will work. (2) If
the conneclions of the aerial cirouil are correct
(3) If the inductance of the coil in the closed cirvwil
should be equal to that of the coupling-coil in the
aerial, or if more inducltance may be added.

{1) Cirenit should be aatisfactory,

(2) Yea.
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(3) We do not understand what you mean by
describing n coil aa = =641)0." You will probahly
find it necessary {0 increase the tuned circuit
inductance considerably.,

ENTHUSIAST (Sheffield).—Your questions
are very vague. We think you would do well to
get an elementary book on the subject of wireless
and study it carefully, a8 your conception of things
appears somewhat nebulous.

(1) Bee Fig 7, page 801, November 13th issue.

{2) We eannot state the range from the informa-
tion you give. Two wires ean he used.

(%) The condenser can be about -0005 mids
Inductances will depend on the size of the formers,
which will depend on the wavelength reguired.
Hea varous recent replies,

(4] None.

J.T. (South Shields) asts (1) For a simple
aingle valve cirewil for wse with a frame acerial,
{2) If formers which he ase8 for a loose-coupler
can be used, and if #o, what windings he should wse.
(3) For values of condensers, elc.

(1) A smingle wvalve circuit will not in general
be sensitive enough for satisfactory work with a
frame aerial. Any circuit of this type, which might
he made to give resulta would be very critical in
adjustment, and need skilled handling. We
suggeat Fig 1 aa a fairly satisfactory alternative.

e D

| o LS

Fig. 1.

i2) You do not give any particulars of the sizes
of your formers. However, the serial sketched,
having eapacity reaction, does not need & coupler.

(3) Sea Fig. 1 above.

J.E.J. (Dulwich) gives parficulars and a diagram

of hia sef. which he stales does not work., and aske '

(1) If there iz any obvicus regson why he gels no
reselis. (2] Whether, of the luning induclance i
too small, he eould get results by inserfing more in
the aerial cirewil as shown in his sketch. (3) If the
inductance in his sel is inadequate and cannot be
remedied as in (2), what size induclance showld he
have. (4) If the aerial is foo small lo give any
rest/ts could he improve it by connecling any form
of indoor aerial in serien or parallel wath i,
i1) Your set appears to be all right, and we cannot
say why you get no resulta,  'We suggest the lollow-
ing possible faulte: (a) Badly situated aerial. (&)
Bad earth. (c) Bad connections in any part of the
tus. (d) Leaky blocking condenser, only
owing the atrongeat signals to pass through the
telephones. You should test with blocking con.
denser removed, it is not essential to the working

THE WIRELESS WORLD

of the set, Your detector seema to be working
correctly.

(2) Your existing inductance should enable you
to tune to B ms.  You can tune to higher wave-
lengths by either of the mothods you suggest.

(3) You should be ahle to hear many M) ma

" RtAtIONS,

(4] We hardly think so.

JUK.H. (Rotherwood) hears a *° peowliar tn pping
moige "' an hia lelephones whenerer a mofor lorry
{ petrol) poasses the house. Tt has been wuggested io
i thal this s due to Bigh-frequency radiotion from
the magneton, He psks our opinion.

You do not say what type of set you are using,
nor how far from you the lormes give trouble,
Induction of this sort from magnetos does pive
trouble st times, 4., on aireraflt ; and in certain
of the Marconi Co.'s seta special provisons are
made for overcoming this trouble. However, we
ahould not have expected trouble of this sort under
the circumstances you suggest unless you were
using exceedingly powerful amplification. [If you
are not, the sffect ia more probably due to mechani-
cal vibration affecting a looss contact somewhers
on the pef,

SPARKS (Margate) aske for dimensiona of
coils to fune fo 18,000 ms, on a single valve receirer
with an B0 fi. single wire aerial,

We do not recommend such long wavelengtha
on & mingle valve set., Howewver, try AT.C. of
J{113  mf in parallel with A T.I.—3-pile—oi
No. 24 wire on & former 87« 6, Tuned circuit
condenser 001 mfide. and inductance—3-pile—aof
No. 26 on a former 107"x5". Reaction ecoil,
8% 4" nin%h layer No. 28.

C.A.B. (Exeter) asks if and where he can oblain
hard valves in England suitable for a resiafance.
cou pled am plifier.

FPractically no soft valves are now made, See
our advertisement pages for names of manufec-
turers of hard valvea. almost any of which will be
suitable (with correct H.T.) for your purpose,

SHARE MARKET REPORT.

The market is steady and prices a8 we go to

|11w'='| —
Marconi Ordinary .. .. £2-5-0
w  Preflerence .. £2.2.6
“ Marina vit e o EleZal
i Canadian 7.0
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WESTON

STUDENT’S
GALVANOMETER

Model 375 Galvanometer
is amoving coil instrument
with a uniformly divided
scale 2'35 inches long.

Its resistance is approxi-
mately 29 ohms and the
current required for a
millimeter (1 scaledivision)
deflection is 20-25 micro-
amperes.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
B Audrey House, Ely Place, Holborn, E.C.

Telephane : HOLBORN X2 Telegrams and Cables : = PIVOTED, LONDOHN-
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THE BRITISH SCHOOL
7 TELEGRAPHY /%

179. CLAPHAM R=
LONDON. SW.

EXFERT TRAINING FOR YOUNG GENTLEMEMN (15-25) 1M INLAND, CABLE & WIRELESS TELEGRAFHY.
Good sppointments are open to our ibudeats a5 sooa ai qualified. the demand for Skilled Operaiors in all Services balag frester
:h:lrh CL fpecial Short Course suitable for mea wishing to obtsis Goverament Certificsts and sater the ssrvies of

At several recent Goverament Exams. all candidates abrained Lot Class Government Certificate. Mo Branshss
- Fﬂhl Tuition, Fess moderste, Hecodahed by the War Offioe, Admiralty. Wireless Talegraph and Cable Compands ..

WRITE FOR PROSPECTUS. A. W. WARD (Manager). ‘Phone: BRIXTON 215
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WIRED WIRELESS TRANSMISSION

By Puiuir R. Coursey, B.5c., A.M.LE.E.
(Continued from Page T01)

No. 22.

HE application of  high-

frequency currents to the trans-

mission of appreciable amounts

of energy along wires is no

recent invention, although, as was
pointed out in the first part of this article, its
development has received a powerful impetus
by the application of the three-electrode
thermionic valve to its problems. Hertz, the
discoverer of the properties of electromag-
netic waves, was the first to apply these waves
to wires, by setting up stationary waves in long
horizontal wires, the lengths of which. were
adjusted to resonate with the frequency of the
impressed oscillations.® T hese stationary waves
could be detected at various points along the
wire and, therefore, could have been employed
for signalling purposes. At that time, how-
ever, such application was not appreciated,
any more than was the use of the free electro-
magnetic waves for similar purposes until
Marconi’s development of practical wireless
apparatus.

At the present time it is very customary
to give General G. Q. Squier (Chief Signal
Officer of the U.S. Army) the credit for the
invention of multiplex wired wireless, but
although about 1910 he developed a practical
a paratus for communicating by this means
and thus brought the subject to more gem:raf

* See earlior articles in this series, The H"lrﬁi'm
World, No. B, p. 73, May lst, 1920, and p, 217, Jung
Zith, 1930,

notice, the actual origination of the idea took
place at a much earlier date.

Developments of the early ideas of using
Hertzian waves for communication along
wires were made in 1900 by M. Turpain,
while in 1886, before the days of ordinary
“ wireless,” M. Leblanc had laid down the
principles of wire telegraphy and telephony
with high-frequency currents. The develop-
ments of the oscillating arc and high-
frequency alternators as generators of high-
frequency currents enabled greater success

to be obtained.

The transmission of telephonic messages
in this manner necessitates the use of a
steady source of continuous oscillations
for transmitting, whereas for telegraphic
purposes  damped  oscillations can  be
employed, although better results are
naturally possible with sustained oscillations.

The damped waves which may be employed
for telegraphic signalling may be produced by
a buzzer in the manner already indicated in
the first part of this article, but where greater
powers are required quenched spark trans-
mitters have been used with success over
considerable lengths of time.

E. Ruhmer succeeded, in 1909, in trans-
mitting three telephonic conversations simul-
taneously along a shortline, using Poulsen arc
transmitters, while G, O, Squier also used con-
tinuous oscillations for telephonic transmission
by this means, and in 1911 transmitted speech
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over a cable 11 kms. long, using an Alex-
anderson high-frequency alternator at the
transmitting station.  Medium frequency
alternators (of 6,000—7,000 ~) have also
been used for wired wireless transmission,
by tuning the circuits to harmonics of the
fundamentl frequency, so as to obtain an
effective working frequency above the audible
limit.

The advantages of this method of com-
munication, when the lines have too poor an
insulation for satisfactory signalling by ordinary
means, have already been pointed out. During
the war the problems of communication
under similar conditions were brought very
much to the fore for two reasons—the great
difficulty of maintaining lines in good electrical
condition in battle areas and the scarcity
of suitably insulated wires. In attempting to
overcome these difficulties the U.S. Signal
Corps carried out researches to test the
practicability of this means of communication
over bare wires, which may be either simply
laid on the ground, buried beneath the
surface, or sunk in the sea or in rivers. An
ordinary pattern of C.W. wireless trans-
mitter, using an oscillation valve, was employed
at one end and a valve amplifier and detector
at the other. Satisfactory communication was

THE WIRELESS WORLD

established over some considerable lengths of
buried bare wires.

During 1917 and 1918 the application of
valve transmitters ‘and receivers to wired
wireless over ordinary land lines showed
considerable progress, and such installations
are now in regular practical use in Germany.
The Western Electric Company, in the United
States, have likewise developed a successful
apparatus for multiplex hlgh-frnquenqr tele-
phony, employing the same means,

The chief features of a high-frequency
telephone circuit using valve transmitters
and receivers are shown in Fig. 2, in which
W, and W, are the outgoing lines to the
distant station, and Wy are the local lines o
the ordinary subscribers’ telephone irr;trumem
working on the ordinary system. In general
the lines Wy are connected to th: switch-
board of the ordinary telephone exchange,
so that any subscriber on the exchange may
be connected to them and thus speak over
the outgoing trunk lines.

The coils L, Lg are joined in series with
the outgoing lines W, Wy, the former being
coupled to the trmsmn:tmg valve V, by the
col Ly and the latter to the receiving valve
V, by the coil L. The frequency of the trans-
mitted oscillations i1s determined by the circuits

ey ==
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Fig. 8.

L, Cyand Ly Ly Gy and is made different
from the frequency of the currents sent
out by the ditant transmitter, which are
to affect the receiver circuits L, Cg; and
the detecting valve V,, The transmitting
microphone M serves to modulate the
intensity of the oscillations set up by V,, and
it will readily be seen from the diagram that
the arrangement of the transmitter closely
corresponds with an ordinary radiotelephone
transmitter, while the receiver is an ordinary
type of single-valve detecting circuit.

In practical working it is desirable that not
only the circuit operating by the usual tele-
phonic methods, but also the high-frequency
circuit shall be arranged for connection to the
telephone exchange switchboards, so that
ordinary telephone subscribers may, with
their usual instruments, be able to speak over
either the ordinary or the high-frequency
circuit without any difference in operating
procedure.  Such arrangements have been

perfected in Germany, which country at
the present time possesses probably the most
extensive installations in existence workin
upon this method and has developed working
high-frequency telephone exchanges as ad-
juncts to the ordinary telephone exchanges.
One way in which such a circuit may be
arranged is indicated in Fig. 3, which shows
the main outlines of the arrangements used in
the German high-frequency exchanges.
W, represents the outgoing lines to the
distant exchange. The lines W, are joined
to the switchboard of the ordinary local
exchange as are also the lines W, which
connect with the high-frequency circuits,
‘The remainder of the apparatus shown in
_this figure is located in the special high-
frequency exchange, under the supervision
of speciarattfndanm

In his case, the apparatus shown to the
lett hand comprises the transmitter, that
on the right the receiver, while in the centre
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Receiver and Defeclor Units used in (Ferman
High-Freguency Exchanges.

Fig. 4.

land 2 = Tun{ug cond ensers—oorrespondiug to
C,; and C,, in Fig. 8.
i = Intensity Jijuatlng resistance (P,).
4 and 5 = Valve filament protactive resistances.
6 = Short-circuiling switeh for inductance
L,

Band 9 — Receiver coupling colls (L, L ,).
10, 11, 12 = Condensers.
13 = Transformer (T,).

14 and 15 = Terminals of incoming sod ootgoing
lines.
16 and 17 = Receiving valves, two used in parallel
{ahown aa V, in Fig. 9)
18 = SBhuont condenser in parallel with HT
battery.
1s the linking apparatus for coupling the two
together and to the exchange lines W,
The transmitter, which consists of the oscilla-

tion generating valve V,, fed from the high

THE WIRELESS WORLD

voltage generator (G, has its plate circuit
coupled through T, to the filtering circuit
Cy Ly L, C; Ly G5 Ly, and thence to the
outgoing lines Wy, The grid circuit of the
oscillating wvalve (or valves, since several
may be used in parallel when required for
signalling over longer ranges) is coupled
through T, to the amplifier A, and thence
through Ty and Ty to the exchange lines W,
The incoming speech currents from W,
thus modulate the strength of the high-
frequency current, passing out to the lines
W, from V,. The choke coils L, L, in
conjunction with the shunt condenser C,
serve to prevent these high-frequency currents
from passing through the ordinary telephone
instrument directly connected to W,

The Receiver Unit, which s a]m shunted
across the outgoing lines, contains the tuned
circuits and couplings L, L,; C,5 and L,
C,q while the Detector Unit contains the
detecting valve ".f,, with its grid condenser
Cy and leak, its output transformer T,
and the necessary batteries, etc., as shown

“The receiver and detector units are united

by the filtering circuits G, C,y Ly C;, Cys
Ly C,5 which are d:signrd to prevent
disturbance of the rw:ﬂ\-]ng apparatus by the
local transmitter nptr.;tmg upon a slightly
different frequency, just as the h]trrmg
circuits at the transmitter prevent the circula-
tion of the receiving frequency currents
through the circuits of the transmitting valve.

The output circuit of the detector umt
is completed through the amplifier A, and the

A,

Ay

Ay

Fig.

Ay

hememes === ed
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transformers "'y T to the exchange lines W,
The adjustable resistances P, P, joined
across the transmitting and receiving amplifiers
as shown, serve to adjust the intensities of
the outgoing and incoming impulses.

Fig. 4 illustrate; one form of receiving
apparatus used for this high-frequency tele-
phony.

In addition to wired wireless transmission
over ordinary telephone and rtelegraph lines,
the same type of .apparatus may be applied
to .effect communication over high-tension
overhead power distribution networks between
the central and sub-stations. 1t the telephonic
apparatus were directly connected to these

W

lines there would be serious danger of shocks
from the operators using the telephone
apparatus, but it has been found possible
to dispense with the direct connections and
substitute therefor two separate *aerial "
wires, stretched out for a short distance
along the poles supporting the high-tension
wires, Fig. 5. At each smtion two sets of
such * aerials " A A,and Ay A are employed,
one set being used for transmission and the
second for reception, as indicated. The

_transmitter control circuit X and the receiver

output circuit Y may be coupled together
and to a common telephone instrument by a
method similar to that shown in Fig. 3.

A “TURNER“ VALVE RELAY

S the writer was much impressed
by the * Automatic Call Device,”
described at a meeting of the
Wireless Society of London,
on April 30th, 1920, and subse-

quently in The Wireless World, Vol. VIII,
No. 5 (May 29th, 1920), an experimental
relay was cumtruutrd details of which are
given below. L

Some of the present-day amateurs, who are
not yet expert telegraphists, may find a piece
of apparatus of this description very useful
for recording incoming. signals which are
transmitted at a speed in excess of their
limits of reception.

[t has been found that signals from most
European stations can be recorded in London
using a single valve receiver and one note
magnifier in conjunction with the relay. "1 he
electrical details for construction were obtained
through the medium of the * Questions and
Answers " column of The Wireless Weria,
Vol. VIII, No. 12, page 435. As will be

.scen from the diagram, the * relay " consists
of a polarised P.O. relay, intervalve trans-
former, vahre, oscillatory circuit with reaction
coil, potentiometer and filament rheostat.

"« By ]. E. Harrison,

The latter is not shown in the diagram
accompanying the article as originally pub-
lished, but is a useful adjunct as regards
economy of filament current and for obtaining

Diagram of Connections,
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a fine adjustment. The valve (a Mullard
“R™) is rather critical on filament current
adjustment.

The relay is an old P.(). polarised relay
rewound with 44 SW.G. wire enamelled,
10,000 turns per bobbin, approximate total
resistance, 1,600 ohms. It responds well with
5 mul]mmp:re up to 40 words per minute.
The intervalve transformer consists of a
primary (3,500 turns) and a secondary (18,000
turns), 47 S.W.G. S55.C,, wound on a
“Sulloy” core. Two basket coils were
wound with 26 SW.G. D.S.C. and 34
S.W.G. D.A.C,, having values of 85 and
500 mhys. respectively. A potentiometer of
350 ohms. resistance is incorporated and
the condensers are composed of copper foil
and mica,

The 8-volt battery included in the set is
contained in the base and consists of two
nominally 4}-volt flash-lamp batteries in
series. T'he case is constructed of }" oiled
teak, 10" = 6° x 2§", with an ebonite terminal
panel, 6% x 4% x .

THE WIRELESS WORLD

The full description of the action of the
relay is given in Vol. VIII, No. 5, The
Wireless Werld. 'T'he accompanying photo-

graph shows the general appearance of the
relay.

The Complete I'nstrument.

Marcomi Apparatus erhibited at the Shipbuilding and E.'r.-;.rr-r.mﬂ f:ﬁ.l,bl.l!:m in Glasgow.
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THE TRANS-ATLANTIC AMATEUR

TESTS.
PRESENT ARRANGEMENTS,

5 previously announced in this
magazine and in the daily press,
arrangements have been made in
the United States for the trans-
mission of wirtless signals by

certain amateur stations for the purpose of
obtaining Communication with amateurs on
this side of the Atlantic. The organisation in
America is in the hands of the Everyday
Engineering Magazme, and amateurs enter-
ing the contest are required to limit their
transmitter input to | kW (measured at the
source of power supply), transmission being
effected on a 200-metre wavelength. In
order to prevent overlapping, a definite
schedule will be adhered to, and under
present arrangements transmission will take
place at 3.15 am. G.M.T. on February
2nd, 4th and 6th.

In England the arrangements are in the
hands of Mr. Philip R. Coursey, B.5c.,
Assistant Editor of the * Radio Review,"”
angd wireless amateurs who wish to ke part
in the tests are asked to communicate with
him at 12 and 13, Henrietta Street, W.C.2.

PRIZES.

In order to encourage amateurs to put their
best efforts into the reception of the American
signals, the following firms have generously
offered the prizes detailed below :—

Messrs. Burnham & Company.—A three-
valve amplifier to the most successful
amateur. Should no competitor succeed
in receiving the signals, the prize will
be awarded for the best description,
published in The Wireless World, of
apparatus used in the attempt.

The Dubilier Condenser Co., Ltd.—Con-
densers to the value of £10 to the most
successful competitor,  Precise details of
the condensers awarded will depend upon

the choice of the winner.
Mewrs. H. P. R. Wireles;; Lud.—The

H.P.R. Universal Receiver, having a
wavelength range of 400 30,000 metres,
to be awarded to the winner of the
competition if he succeeds in picking up
the signals on one of the new short-
wave receivers now manufactured by
that firm.

Messrs. Halliwell & Good, Ltd.—Goods
selected from their catalogue to the
value of £30, provided that at least one
piece of essential apparatus used has been
supplied by them.

The Marconi Scientific Instrument Co.,
Lid. A first, second and third prize of
a sclection of apparatus to the value of
£25, £15 and £5 respectively, and, in
addition, six consolation prizes of
Marconi “ V24" valves.

ImporTaANT NoOTICE.

At the time of going to press final details
of the arrangements and schedule of times
have not yet arrived from the United States.
In view of the fact that the next issue of
The Wireless World will not be published
until after the tests have been conducted,
further particulars will be sent by post w
those who have enrolled their names with
Mr. Coursey. :

Should amateurs be successful in their
reception of the American signals, it is
essential that they send to Mr. Coursey—

(1) Complete timed log of all signals
received with estimated relative
strengths ;

(2) Full particulars, circuit diagrams and,
if possible, photographs of the appara-
tus used ;

(3) Precise location of the receiving station,
with particulars of surrounding
country (presence of trees, hills, rivers,
coast-line, etc. )

Full particulars of the successful station or

stations will be published in a forthcoming
issue of The Wireless W orld.
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NOTES AND NEWS

Public Wireless Service to France.—A new
r_ublin telegraph service between England and

TRNCE Wil O Baturday morming, January Bth.
High-spesd duplex wireless transmission will be
employed, and it is ho that thiz additional means
of  ecommunication weenn  England and the
Continent will afford considerable relief to the
resent congestion. The service will be condurted
E}* Marconi’s Wireless Telegraph Company, Ltd.,
and the Compagnie Generale 5‘3 Telegraphie sans
fil, these companies operating under licences from
the British and French Governments. The current
telegraph rates between the two countries will

apply.

P:Fnl-ugramu to France, intended for transmission
by this new serviee, may be handed in at all times
at the Marconi Company’s London offices, Fenchurch
Strect and Marcomy House, Strand. On and after
January 12th, they will also be accepted at any
E;Jutnl telegraph office within the United Kingdom.

a0 tendered, however, must be marked
“ Vie Marconi.'

For this service the latest high-speed automatic
apparatus, such as was used hetwesn Geneva and
London during the sitting of the Assembly of the
League of Nations, will be emploved. By this
means will be secured the three essentinle of speed,
accuracy and secrecy.

Eiffel Tower's New Year Greeting.—One
of our readers, Mr. Kenneth 8. Payne, has sent ua
the Eiffel Tower's New Year's Eve message, copied
hy him at his station. The message reads :

A tous les amiz de In radio le vieur poste de
ln tour Eiffel présente ses meilleurs voenr de
banne et hewrense annde ef forme les voeur les plus
fervents pour que celle qui &ouvre soit féoonde
en progrés radiolélégra phiques,

| To every friend of wireless, old rodio slalion

Eiffel Tower offers ita best wishes of good and

happy New Year and frames most fervend wishes

#o that opening year will be feeund on radio im.

provements,

Amateur Radio Calls.— The call 2JJ belongs
to Mr. C. Wortley's station at 4, Riversdale Road,
Egremont, Wallasey. 180 metres spark, W,
and telephony ;1,000 metres, CW, uuﬁ[&phm.y-
Hours of working, 7.30 to 9.30 pm. G.M.T.
Power, 10 watts,

The call 2JF is Mr. C. G. Williams' station at
22, Bcholar Street, Sefton Park, Liverpool. 18,
metred spark, C.W. and telephony ; 1,00 metres,
CW. and telephony. Hours of working, 7.30 to
030 pm. GMT. Power, 10 watts,

The call signs ZBN and 2BQ belong, we
understand, to the L. & N.W. Railway, at Crewe
and Fuston respectively. A good deal of telephony
has botn done by these stations recently.

Another eall, 2FH, belongs to Mr. T. 1. Rogers'
station, 2, Park Hill, Moseley, Birmingham,

L.fﬁ}'!t!!‘ Wireless Station.—On | seraram biaer
1%th ithe French Government formally received the
great |..|lf.ﬂ1'|.1=-1I|* Wireless Station at Croix d ' Hines,
near Hordeaux, which was built by the Unitel
Statea Navy during the war, The station, which

has a radius of 7,000 miles, was actuallvy given to
France some time ago, but the formal presentation
by Admiral Magruder, on behalf of the American
Ambassador, took place on the 18th of last month.

The station consists of a central dispatching
section, with eight receiving towers over 800§t high,
arranged over an area of 100 acres, and it will b
able to communicate directly with the most distant
French Colonies as soon as colonial stations are
erecte,

An Amateur Statlon.

The abore photogra
ael belonging to Mr. R. W. Jackson, (ouseway,
firead Haddow, Esser,

h shows the single valve receiving

The Physical Soclety of London and the
Optical Society.— The eleventh annual exhibition
of electrical, optical, and other physical apparatus,
was held on January 5th and Gth, at the Imperial
College of Seience, South Kensington.

Matters of wireless interest included a demonst ra-
tion of ** Some of the Uses of a Thermionic Valve,”
by Professor . L. Fortescue and Dr. Bryan.

A number of finnd menufacturing wireless
0 tus were exhibiting, including Marconi's
Wireless Telegraph Co., Ltd., The M.0. Valve Co.,
Ltd., H. Tinsley & Co,, Ltd., Cambridge and Paul
Instrument Co., Ltd., Creed & Co., Litd., and
H. W. Sullivan and the Radio Commumication
Co,, Lid,

A CORRECTION.

We regret that in our issue for January Sth an
error arcse, in the paging of the articles, which must
have cawsed confusion to a number of readers,

On page 723 the article entitled * A Mors
Practice Set,” was made to finish with the sentence
* the other pole of the battery 0 was connected
to the metal of the holder.”

Also, the matter on page 7256 a rs a8 & con-
tinuation of page 724, Actually, the first column
and the first eleven lines of the second colummn are
a continuation of the article “A Morse Practice
Het,” the remaining matter in the second column,
page 725, beginning ** The amateur will probably
save himself much trouble,” and ending ** so that
the local oscillations may be indueed into the tuning
eireuit,” is the conclusion of the artiele * The Con-
struction of Amateur Wireless Apparatus™ from
page 724,
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VALVE CIRCUITS AS

APPLIEDTO THE MEASUREMENTS
OF PHYSICAL QUANTITIES”

By R. Wuippincron, M.A., D.Sc., Professor or Physics, in the Univerity of Leeds.

SHORT time ago your President,

Mr. A. Campbell Swinton, de-

livered an address entitled “Some

Wireless Wonders,” being a most

entertaining account of the recent

progress and present state of wireless tele-

graphy. As you are well aware, the lecture

just referred to brought out in a very clear

manner the fundamental importance of that

extraordinary device we call the thermionic
valve—or triode.

It 1s my aim this evening to explain to
vou how a valve, in association with the now
well-known wireless oscillating circuit, can
be made to perform hitherto impossible feats
of delicate measurement in the physical
laboratory. As our time is short I propose
to limit m}'hﬂlf-tﬂ only one of the investigations
I have been conducting recently—its applica-
tion to the measurement of minute distances.

The principle involved will appear in a
most simple light to an audience so well
versed in valve practice.

Fig. 1 shows, diagrammatically,
essentials of the apparatus.

On the left of the diagram is a valve, V,
provided with the usual filament and anode
batteries, grid and anode inductances, B,
and variable air condenser, A.

On the right-hand side is shown an
exactly similar arrangement in heterodyne

/HIIIIII i

the

Fig. 1

with its fellow, provided with a telephone, T,
and a condenser of a special design, A".

It is this condenser which forms the basis
of the arrangement, for it consists of a small
pair of parallel metal plates of equal size, so
arranged that one is permanent'y fixed and
the other is capable of controlled motion
in a direction at right angles to its own plane.

In the diagram this motion is shown as
governed by a screw, although in practice
other methods were used, as will be explained
below.

Let us now investigate what will happen
if the distance between these plates, A, be
changed slightly.

Clearly a change in capacity of the plates,
and, therefore, of frequency of the associated
circuit will result.  Expressed symbolically,
N, the initial frequency of the circuit is
given by the usual approximate formula,

]
Ne T ol & o = e =]
P (1)

where we have neglected the influence of
the valve, the circuit resistances, and the
mutual induction between the coils— L
being the inductance of the anode coil and
C the capacity of the pair of plates.

But if these plates are initially a distance x
apart, the capacity is approximately given by
C. A

LD ¢

Substituting in the above expression for the
frequency we obtain

(L) e

which gives us the dependence of N on x,
Differentiating with respect to x we see that

when A is the area of either.

~ 4 Paper read before The Wireless Society of Landan, ot the Royal Society of Arls, on Tuesday, Dec, 21st, 1920
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aN 1
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which shows us exactly how the frequency

changes with x. In order that T_;N may
£ o
be large N must be large also, the most
&

sensitive arrangement being artained when
ad Is greatest,”
X

We will now insert likely values of N and
x in equation (3) in order to obtain a clearer
perception of its import.

If N=10# (corresponding to about 300
metres wavelength) and ¥=_"1_ inch,

oo
dN_10° o s 8N'x 2% 10~ ins.
dx 2

If we now suppose that in practice we
are able to determine a change in frequency

s ¥ diminishes continuously as x increases
x
proportionately to a1

THE WIRELESS WORLD

(8N) of so little as unity we see that a change
in distance (8x) between the plates of only
2x107% inches produces an observable
change in uency of unity,

Theoretically, therefore, we might hope to
be able to produce an observable frequency
change when the distance between the plates
alters by so little as 2% 107? inches, or

I -
FouooooOo II'H:l'I.
LLABORATORY ARRANGEMENT

The actual laboratory arrangement of
apparatus is shown in Fig. 2.

The pair of parallel plates is housed in
the box on the extreme left of the bench ;
on the right-hand side of this is another
box containing the high-frequency coils
with the valves mounted just above.

The loud-speaking telephone, T,t is seen
on the wall behind.

Very large constant batteries were used
and care was taken to shield every sensitive

+ A Jetage note amplifier was used in con.
junction with this telephone to make the note
sufficiently loud.
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part of the apparatus from temperature and
electrostatic effects.®

It is now necessary to digress for a moment
to explain a special arrangement which was
found highly desirable if such a small change
in frequency as unity was to be satsfactorily
observed. We will take numerical examples
first to clear the ground,

Our right-hand circuit in Fig. 1 has,
initially, a million frequency ; supposing the
left-hand one to be oscillating at 995,000,
we shall have a musical beat-note of 5,000
issuing from the telephone. A change of
one in a million in the right-hand circuit
will now appear as a change of 1 in 5,000
in the telephone. But, although by this
frequency lever we have an advantage of
1,000,000
5,000
resulting change in pitch would be recog-
nizable by the ear.

Even if the beat-note be reduced to
( 1,000,000 —999,000) = 1,000 such a small
change is still only a change of 1 in 1,000
and probably too small to be detected a;i a
change in pitch.

We must approach the two high-frequency
circuits still more closely.  1f we could adjust
them until their frequency difference was

only 10 or less than a change of unir}' could
easily be detected.t

A very serious practical difficulty here
presents itself. When the twe circuits are

* Fluctuations believed to be due to barometric
changes have been observed, but are difficult to
eliminate.

1 An experiment illustrating the sensitiveness of
the slow.beat method wns here shown, Two
musical note.valve eircuits were sot up, each having
air-core inductances arranged with a minimum of
mutual inductance. FEach produced separately a
high musical note in & loud speaking relephone.
When sounding together beats were heard which
vou'd be set to any speed by varying one of the
condensers. These beats were shown on the
screen by the motion of the needle of A small
highly.-damped galvanometer which flicked owver
at sach beat.

A amall iron screwdriver, placed some inches
away from the coils, altered the inductance
auffiriently to mako a very large alteration in the
number of beata, but when one of the cireumta was
used by itself not the slightest change in pitch
could be detected by the ear alone.

= 200 it is very unlikely that the

so closely tuned there is great danger of one
forcing the other into step with the result that
no beats can be heard atall. This phenomenon
is a familiar one to those accustomed to
continuous-wave circuits ; it is not possible
to get a beat-note of low musical pitch
between two circuits unles; they are extremely
loosely coupled.

Again, when this latter condition is
realised the intensity of the beat may be too
small to be audible.

I have been able to get over this difficuley
by setting up a third oscillating circuit {on
the extreme right of the bench shown in
Fig. 2), made up of very large inductances
and capacity so as to give an audible oscillation
of about 1,000 frequency.

"This audible note is heard in the telephone,
simu'taneously with the heterodyne beat-
note, and 15 used as a standard to which the
latter is nearly adjusted. By this means
we can get loud slow beats between these two
musical notes, and observe the change in
frequency (8N) between them.

[t is, of course, very necessary to be sure
that the frequency of this auxiliary musical
circuit can be mken as constant over the time
of any one observation, and a number of
experiments have been carried out to confirm
the theoretical expectation that fair constancy
may be assumed,

Theory shows us that when every com-
plicating factor in a valve oscillating circuit
is considered the simple formula for the period

of oscillation, T( =?L) is no longer 2vy/ L G

but becomes
4w L

SECD)- gy

in which we may ke briefly :—

R —=resistance 1n anode circuit.
P —=resistance of valve,
- M=mutual inductance between grid
and anode coil.

E_E —=amplification factor of the valve.
We see, therefore, that a change in any one of
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these quantities will produce a change in
the frequency. By using large batteries and
keeping the circuit at a constant temperature,
however, we can successfully maintain them
steady over moderately long periods of time.

There remains a dlﬂicult}r yet to be men-
tioned in connection with . This capacity
is the sum of two individual capacities, that
of the valve and the condenser, used in the
associated circuit. The latter may be main-
tained sufficiently constant, but the valve
is subject to small changes in capacity of
various origins, some of which are more
or less accidental and difficult to control.
It is possible, however, by suitably choosing
the valve and, more important still by making
the external capacity very much larger than
the valve capacity to eliminate to a great
extent these 5ma|1 changes.®

We are now in a position to proceed with
the experimental verification of formula (3)

ge 740.

. « The parallel plates were mounted on a
r.gid geometrical slide, as shown in Fig. 3,
and small bending moments applied to the
bar byJputting weights into the scale-pan.

This pan was made of light paper and was
capable of sliding along the quartz rod LM,
which was clamped at L to a vertical steel
pillar } inch in diameter. Preliminary ex-
periments, using an engineer's micrometer,
showed that the centre of the left-hand

—_— — e p—————— Lo, _a

* Tables of measurement were shown indicating
how a valve circuit, having a large capacity in the
oacillating eircuit, could be maintained at an
oscillation frequency of 1,0 to within 8 in &
million over a period of savoral days. The filament
wits not Howing continuous!y—an important point.
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plate moved through a millionth of an
inch (10-% inch) when a load of 0-14 gram.
was added to the pan at 10 inches from L.
Since smaller we:ghts produced proportionately
smaller displacements, according to Hooke’s
Law the displacement produced by any
weight could be computed. It was found
that when the apparatus as a whole was
working properly a weight of 1 milligram at
5 inches from L produced an easily detected
change in the slow beats.

This weight corresponded to a displace-
ment of the plate of about ordooo
inch, which is of the same order of sensitive-
ness as that predicted by equation (3). A
sufficiently close agreement, in view of the
fact that no special pains were taken to ensure
that the plates were accurately parallel and
o5 inch apart—in fact, the distance
x was almost certainly much greater than
this.

The interesting fact emerges that it is
possible to detect a distance so small as

me inch with apparatus that can
fairly manageable. It is quite safe to

say that prior to the advent of the valve no
apparatus capable of directly indicating so
minute a distance had been evolved, the
nearest approach being the optical inter-
ferometer, with a sensitiveness some 530 o
100 times less.

DISCUSSION.

The President : 1 am sure we are all delighted
with Professor Whiddington's explanation of his
very wonderful researches. | remembor that
when Sir .lnae!'rh Whitworth invenied a machine
for measuring it was su to measure to the
170,000,000tk of an inch, but I believes, s & matter
of fact, that it never messured much less than
1/1060,000th of an inch. That was considersd a
marvel in its way, but now we have o machine that
will measure L1/200,000,000th of an inch, and even
measure tho size of the atom, which is one of thoss
things which hss come about from that wvery
wonderful instrument, the thermionic valve. 1
do not know if this Pa ir exactly o Paper that
calla for discussion, t I am sure Prolessor
Whiddington would be wvery pleased to answer
any questions or to listen to anything any member
has to say on the subject. I will, therefore, ask
if any member would like to put any gquestion, or
to make any contribution to & discussion on this
Very ml&mt.lrliuubjuct.

Mr. G. G. Blake ; There ars two points which
oceur to me arising out of the Paper. I was at &
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lecture given hy Dr. Eccles at the Royal Institution
a little while ago, when he showed heterodyne
experiments. A bottle of ether vapour was held
near the condenser whtn he wae getting beat notes,
and the effect waa to entirely upset the halance
and produce another note, showing how very very
eenaitive it was and how one could measure the
difference between wvarious dielectrics by thia
method, 1 wonder whether some of the stray
influences of which Profeesor Whiddington spbals,
might not bé due to changes in the in the room,
Another point which has occurred to me is thia,
Dr. Eecles showed s rather interesting experiment
between the plates of a condonser and the plates
of a gold leal slectroscope.  When he held a charged
rod near the electroscope he showed that a very
alight differonce in the position of the leaves of the
electroscope to the plates of the condenser altered
the capacity and gave a different mote, It occurs
to me that perhaps such a method might be applied
to Professor iddi 's ap tus for the
measursment of very high voltages, and 1 should
like to hear what Professor Whiddington has to say
on that point,

Mr. Smith Rose : I should like, first of all, to
congratulate Professor Whiddington upon the very
inglaniuul arrangement that he has for applying the
valve to the measurement of and change in very
emall distances, 1 had the pleasure of witnessing
a demonstration of it in Professor Whiddington's
laboratory recently, and it impresssd me with the
tremendous advance that has n mads in recent
years in the measurement of small distancea. To
the average engineer, used to the distances measured
by the ordinary micrometers, which at the best
give measurements of 10,000the of an inch, the
figures given by Professor Whiddington must be
staggering. [t was thirty vears ago that Sir JToseph
Whit designed & machine for measuring to
1/1,000,000th of an inch, but 1T do not think the
original machine measured anything like that.,
However, the demand for gauges for munition work
during the war compelled the National Physical
Laboratory te make & considerable advance in
the measurement of distances, and we developed
there a tus for measuring changes of distance
up to 1/1L,000,000th of an inch, and suitable gauges
were made for measurementa of that order, and they
founrd quite an extensive application in industry
in dealing with gaugps for ordinary engineering
work. But to proceed from that to changea of the
order of distance that Profesror Whiddington has
spoken of to-night is & tremendous jump. That
jump has been made at one stride, and 1 am aure
Mmr Whiddington deserves congratulation.
There iz one point in connection with maintaining
constant the freyuency given out by the oacillating
valve circuits. In tge measurements which we
have made at the National Physical Laboratory
we have found it rather difficult to maintain the
osrcillating valve constant, when giving an audio
frequency note to within one in & million. We have
observed changea that take place, regular changes,
in & valve oscillating at a frequency of 1,000 cycles
per second.  The ch COTMEe ularly at the end
of about one in & miﬁinn BVErY [-hour, and if
you_observe the changea in frequency for the first

hour or two you can leave the valve oscillating on
it own guite freely, practirally up to 100 howrs,
and be able to t.allyu.l; the end of that time what
frequency it wil! have. ‘The changs which Profcssor
Whiddington has noted, [ think, was K parta in
1,000,000 1or 3 days, but, uniess | have misunder-
stood him, that is just the relative change between
the two wvalvea which are oscillating. The two
valves may be rchanged simultaneousty, and if
they are changed in the same way no change in
tharheu.t-nnhu will be observed, and I uhl}uigd.ebe
glad if Professor Whiddington would clear up that
point

Mr. P. R. Coursey : In connection with the
formula shown on the sereen for the rensitiveneas,
N2z, the sensitivonesa increases with increase
of the frequency, and I should like to ask to what
limits Professor Whiddington has gone in the
direction of inermasing the {regquency beyond
107 1 believe it is possible to get a frequency
20 or 30 times as great, if not more, than that of
the oscillating valve used in this apparatus, if
proper precautions are taken, but possibly the
difficulties would be ton at. Another point
which occurred to me is that Profeesor Whi dington
has shown to-night the effect-of bringing iron near
the eoils in the audio-frequency circuita.  Bimilar
electrostatic effects take with high frequency
eircuits, and I should like to ask if Professor
Whiddington has had any trouble arising from that
eause, and whethersome of the changes which he haa
mentioned may not be due to electroatatio effects ?
I waa interested to notice that the apparatus was
sereened in a metal box, but with high frequency
circuita it 18 difficult to entirely screen out tro-
static effocts.

Mr. Basll Bilanyon : Professor Whiddington
has made some very modest claims for the practical
application of this wonderful arrangement, and 1
look forward to seeing all kinda of developments
arising out of it. 1 must confesa with some saurprise
that after the wonderful accounts one used to read
of the manner in which machines for ruling diffrac-
tion lines had to be put into pita, and all the other
precautions for keeping absolutely constant the
temperature, that the troubles which Professor
Whiddington has experienced in that direction were
not greater than they seem to have been. I ahould
imagine for sach very small changes of distance
that the heat of the body many yards away from the
apparatus would produce an instant effect, and I
ahould not have been at all surprisad if he had told
us that he had to dig a great pit below the University
at Leesds to carry out the worle There is one little
gide isaus which struck me, and that was his slow-
beat messurementa, it was really wvery beautiful
to notice the regularity. I believe some time ago
the late Mr. Russell Clarke to produce an
electrical clock which was to operate on this slow
oscillation period and have a most wonderful
constancy, and I cannot help believing that there
may be some very mmﬂ.rlr.nhll:le future for electrical
timepieces operating on a beat method of low
frequency oecillations, perhape with a wvalve or
something of that kind, which might give an extra-
ordinary constancy, 1 only suggest it because I
am afraid 1 have not thought about it, but one could
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not help being impreased with the idea in merely
watching the needle of the galvanometer working
on the screen to-night.

Mr. Frank Hope-Jones : [ also waa [ascinated
by the beautiful -experiment with the slow
beat which Professor Whiddington showed
us, and was reminded of the very same incident
that the last s haa reforred to. 1 can tell
Mr. Basil Binyon that the late Mr. Russell Clarke
achieved guite & measure of success with that
method. provided him with some stop-by-step
time counters, and for some months he obtained &
very respectable degres of accurscy. 1 am only
sorry that the war and his untimely death appear
to have sto all those experiments, but it is
well worthy of going further into, As to the degres
of accuracy, I suppose it is too much to hope that
it can peally rival the accuracy of the maring chrono-
mater or properly compensatsd pendulum under
constant preasure, but the late Mr. Russsll Clarke
achieved quite o ruEnctlhh degres of accurscy
notwithstanding, I think we all desire to expreas
to Professor Whiddington our thanks for such an
axcellent lecture as he has given us to-night.

Dr. J. Erskine-Murray : May [ express
my and our congrmatulations to Professor
Whiddington on the remarkable new tone he
hos provided us with. The whols of scientific
work will be vory much more rapid because of the
measurements which he has now made poasible.
I remember my friend, Dr. P. E. Bhaw, of the
Nottingham University, working for years in &
eellar, with artificial light at all times of the day and
night, on this same subject, but he only sucessded
in measunng about 1]1,000,0dth of an inch by
a long series of levers and electrical contacts, [
do not think he ever got very much further, but
now we have a method of measuring up to
1/200,000,000th of an inch, which is & very different
thing, and moreover, wa have a very much simpler
and more easily regulated apparatus. The one
thing which struck me about Professor
Whiddington's methoed is that it looks as though
it might be a sensitive way of measuring magnetic
flux and a rapid way of getting the magnetic
Fmpartim of wvariotis materials, and no doubt
ota of other things will open up aa we go on with it.

Mr. Smith Rose : There are one or two other
applications of this method which have not been
mentioned. One g the minimum extension of
substances which have very small coefficients of
axpansion, such as quariz and the alloy indra.
Such substances, having amall cosfficients of ex-
panmion, & very diffieult to messure by the
ordinary methods, but by thisa method it should
be possible to messure the change in length much
more sccurstely. Another direction in which
it might be of uss is to measure terrestrial
disturbances and sarthqguakes, [ have not any
idea of the sapparatus used for recording sarth-
quakes, but this srmangement strilkkes me as a very
sensitive one, which, if we could have some method
of recording frequency, would make a very admirable

ment for that purposs. Another point
ia that if one tries to imagine what the surfaces of
the platea of A condenser are liko at & distancs of the
order of 1/200,000,000th of an inch, the results
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ona would see would be certainly ring. With
1/1,000,000th of an inch it ia very difficult to get
the surfaces of gauges machined accurately and
true, but if you could imagine the plstes of & con-
denser th h such a distance as the suthor has
mantinn&drfuf think they would look something
likn the mountains of Switzerlnnd. They would
not be exactly flat, although Professor Whiddington
said he had justed the plates approximately
parallel. If one looks at the matter in that light
the resulta to be obtained are distinctly inteéresting.
Another point ia, how far this method really takes
ug in the measurement of distances. [ think it
is fundamentally novel. Omne can never seo an
atom or an electron, however powerful the micro-
scope. One can never see anything much smaller
than the wavelength of light, and yet, sccording
to the figures which Professor Whiddington has
put on the screen, he is showing ua distances which
are of the order of 1;2,000th of the length of the
shortest wavelength of light. That, again, is =
result which is rather staggering when one realises
it.

Mr. Morgan : [ should like to ask the last
speaker whether he has any knowledge of the
methods of the Johannsen gnugnl. becauss they
advertise that they can make them within limits
of 1/30,000,000th of an inch. [ was speaking to
one of their engineers some time Aago, and he told
me that the process is a secret one, and | wonder
whether they use this method at all,

Mr. Smith Rose : We have used a considerable
number of Juhannunugtlgu They are about
the beat gauges constr in the world, and it
was only recently, when we were unable to obtain
a supply from Johannsen (they are a Swedish
firm), that we sat to work to make them ourselves
at the National FPhysical Laboratory, n.lnid. 1 think
we have made gauges satisfactory in re;p-eﬂa
within the limits that can be measured. 1 do
think it is for me to criticise the claims of the firm
of Johannsen, Lut I should accept the figure of
1/30,000,000th of an inch with some diffidence.

Professor Whiddington : [ wish to crave your
indulgence inkr:fyin; to the many questions that
have been asked. I am delighted that there has
beenn such a lively discussion, but I am afraid if
[ were to answer all these questions in detail it
would take at least another hour, or possibly more.
But T will try my beat to answer the main pointa.
The first question was with*regard to Dr. E
and the infuence of ether on the capacity. That
in, of course, undoubted. That was the princi
which underlay the effect of barometric height
which 1 mentioned. Barometric height produces
the same effect on the capacity of the plates as
the introduction of a foreign gaa. course, that
is & very great difficulty, but in my apparatus the
whole thing is boxed up, and there ia no question
of any other gas getting in, and the only effect,
I think. was that of barometric pressare
Mr. 8mith Rose has opened up a tremendous
field for argument. The constancy of & valwe
circuit I am now inveatigating in il. I have
got an amistant in my laboratory working on the
constancy of musical note circuits, using & i
asbsolute method of determination, and I hope to
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run these changes to earth, Nevertheless, for the
short time which I reguire to make these experi-
ments, for the few minutes necessary, | think I
can assume absplute constancy of the musical
note cirewit, Mr. Smith Rose’'s suggestion that
the coefficient of expansion of materiales might
ba measured by this method is certeinly a good one.
I wsed it guite accidentally, 1 first set up the
apparatus, and found, if I got anywhere near the
valves, the radiations from my body were sufficient
to changs the order of the note. In fact, it gave
8 most extrnordinarily delicate method of dotermin-
ing the coefficient of expansion. As & matter of
fuct, the Fuel Resenrch Department of the University
of Loods is contemplating using it for determining
the cosfficient of expansion of refractory quartz
materials, Mr. Bmith Rose’s further remark about
the surface of the plate being like the mountains
of Switzerland 15 perfectly true, but 1t does not
matter, because the plates are sufficiently far away
from ocwach other, and I think 1 ran make the

legitimate assumption that they are plane. A
third apeaker asked what the limits of ?r-n UETIEY
are that I work to. I am guite satisfi with

the results | am obtaining to-day, using & frequency
of 1,000,004, 1 have used & shorter wavelength,
but found that the dificulties of contralling the
apparatus increased with increase of freguency.
and =0 [ am continuing with my 1,000,000 for the
met. Mr. Basil Binyon's remarks as to the
wnt offects on the plate are more or less covered
by remarks | have already made. With regard to

the. late Mr. Russell Clarke's experiments on
electrical elocks, 1 am afraid I rather agree with
Mr. Hope-lonea that there is not o great deal of
promiss in that direction, Dr. Erskine AMormy's
remarks about the lever method of determining
very short distances 1 found very interesting,  Then
is no reason whatever why the lever method shoukd
not be added to this arrmngement, It is o practical
method, and if you go into megnifications of
L, wou can measdee |2 000,006 0+ of
an  inrh with groat  ease, The last  speaker
mentioned the posability of using the armngement
for the determination of magnetic permeabilities,
I have experiments on these lines going on, and wo
hope, amongst other things, to determine whether
the electron is magnetic,

The President : [ am zure you will all wish to
accord Profesmor Whiddington n very hearty vole
of thanks for the very excellent lecture and the
heautiful demonstration that he has given us this
SVERINE, L:»ﬂ.rf-iu::lln.ri:.-r when we have to take into
acrount the fact that Professor Whiddington lives
at Leeds and has brought up his a ratus specially
from Leeds for the purpmlt:n of EIF:W'mg !il‘F‘:;lu:lb'L
| sk you to accord him a hearty vote of thanks
in the ordinary way.

The wvote of thanks
acrlamation.

Professor Whiddington : [ omitted to =say
that | am indebted to Messrs. F. (0 Head & ('
fnr the use of some batteries, without which the
experimenta would have been guite impossihile,

was accorded  with

WIRELESS SOCIETY OF LONDON

ANNUAL GENERAL MEETING
Held after the above Paper had been read.

The President : We now have to resolve our-
arlves into & businera meeting, amd | will ask the
Hon. SBecrstary to read the Annusl Report that
has becn prepared by the Committee,

Annual Report.

This Report covers the first twelve months sines
the Society resumed its activities after the war.
The year has been distinguished by a large accession
to the membership, by the affiliation of A number
of provincial wireless societies, and by the establish-
ment of an annoal conference,

This first conference waa held at the Royal Society
of Arts on the 27th February, 1920, under the
Chairmanship of Sir Charles Bright, moat of the
fifteen societirs then affiliated heing represented,
Commander F. G. Loring, R.N., a Vire-Prasident
of the Society, attended on brhalf of the Post Offiee,
and communicated an important announcement
of the friendly attitude of the Government to
wireleas amateurs, at the same time indicating the
directiona in which greater freedom would be
permittod.

More than  thirty  provioeial  and  suburcban
wireless socisties have now been athilintod,
The following papers have Leen read during he
vear under roview (—
1819,

Nov, Znth, “*A Bystem for the Reveption  of
Continuous  Wave=" By Mr. J.
Seott-Taggart, M.

* Transmission of Electro. Magnotic
Waves about the Farth," By Dr.
J. Erskine-Murry, F.R 5 F,

Dee. 10h

1020,

Jan, 20th. " A Portable Set and some Properties

of Continnous Wave Circuite,” Ry
- Mr. K. C. Clinker.
“ Presidential Address," * Some Wire.
less  Wonders,™ By Mr. A, A
Campbell.8winton, F.R.8.
Harmonics in  Continuous Wave
Transmission ™ Ry Capt. L. A, T.
Broadwaoaod,

Fel. 27th,

Mar, 2%th, =

745



I&NUARY '2'1,. 19‘1!
ﬁpn'] A0th.
May 2lat.

“An Automatie Call Device.” -By
Major Basil Binyon, 0.B.E.

“Bome Methods of Iir-luwum-h.ﬂug.r
Atmospherics in Wireless Reception.
By Mr. Philip Coursey, B.Sc.

* A amall Wirelesa Telephone Trans.
mitting Set.” By Mr. G. G. Blake ;
and ' Loop Aerials,” by Admiral
Bir Henry Jackson, G.C.B., F.R.8.

" Home Peraonal Experiences in oon-
nection with the Constroction
of a BSix-Valve H.F. Reaistance
Amplifier.” By Mr. Maurice Child.
Discussion on “The most Efficient
Methods of Reception of Short
Waves,” opened by Mr. P. Coursey,
B.Be.

All these Papera, with re
armrﬂ' from them, hawve
offiei
W arid

organ of the

Tha above mestings were held in the lecture
halls of the Royal SBociety of Arta and the Institution
of Civil Engineers, to whom the thanks of the
Bociety are dus,

The stringent nature of the Poat Office Regulations
applying to the imue of Transmitting Licences,
have made heavy demands upon the services of
our Advisory Committee, who have carefully
inveatigated the qualifications of applicants and
have made recommendations in suitable cases.

Brigadier-Genaral Bir Capel Holden, K.C.B.,
F.R8., and Mr. E. H. Bhaugnessy, 0.B.E., have
bean elected Viee Preaidents,

At the beginning of the period covered by this
Report the membership of the Bociety wae 259,
and iz now 310,

The President : If anybody would like to dissuss
the Report it i, of courss, open to them to do so.
Time is getting on, however, and il nobody has
anything important to say I will put it to the
meeting that this Report be adopted.

The Report was adoplted without discussion,

The President: [ will now call upon Mr.
E' v, the Hon. Treasurer, to give & stalement

regard to the financial position of tho Hnmtty

Ih!ln L. F. Fogarty : | do not know whether, in
view of the time being Inh:. you will wish me to read
the whole of the balance sheet, Fortunately, there
are not very many fAgures attached to it. I have
very much pleasure in reporting that the Bociety's
finances are at present in a satisfactory condition

June ¥Bth.

Hept. 30th.

Oect. 20th.

rita of the disrissions
published in the
Bociety—The Wireleas

THE WIRELESS WORLD

The imcome for the past hl.'u:h-uanu. ximatel
double that of the precadJFE:; Tﬂlthnugi
the expenses have inc theru in available &
satiefactory cash balanoo to meet the working
expensea for next The increasod income is
accounted for by the large increase in meml.ership,
and the increased exponses are due to the cost
of printing tha Societyv's Proceedings and the
distribution of these, and notices, at presemt

rates. The accounts have been audited and =
cash mtatement by the Hon. Auditor.
Mr. John Ocldesliaw, F.C.A., and | desire to thank
him for the great help he has given me. °

The figurea of the balance sheet, on the receipts
side, show a balance brought forward from Llast
year of £25 2s. 8d., subecriptions received £349 Bs..
and sale of publications 19s. fd., making & total of
£175 Ba. 6d. The expenditure account shows
printing and distributing Procesdings, £70 175 4d.;
printing and stationery, £35 5a. 3d. ; printing boolks
of rulea, £24 15 ; hire of lecture hall, £28 7= :
typewriting machine, £15 15 ; repairs to instru-
menta, £1 18a. 6d. ; Post Office Licence, 10a, 6d. ;

and petty expenses, £68 10, 11d. ;
cuttings, £3 3a. ; making a total of £256 1%s. ud.
and leaving & cash balanee of £118 178,

The President : I take it that the meeting will

m the Treasurer's Report. The accounts have
duly audited by a chartered sccountant, to

whom we are much obliged, as he does the work for

nothing, and I will ask vou to pass the accountsa.

The motion was ngraﬁd Lo,

The President: 1 will now eall upon Mr.

Jones, the Chairman of the SBociety, to deal
with the alterations in the rules of the Society, of
which notice has been given, and also with the
gquestion of the election of the new President and
the new Council.

Mr. Frank Hope-Jones, M.I.E.E. : You will
recollect that in Oetober last year we had our
last annual general meeting, the frst that was,
called alter the war, and on that occasion you were
good enough to confirm the Commitles and officers
in their office, and re-clected them for the year
162N, We did so really in spite of one of the rules
of our constitution, which, if we had strictly
intarpreted it, would have rendered some of us
ineligible for ra-election. We decided, however,
that the years of the war should be considersd as &
dies non, but to-night we, the oficers of the Bociely,
and the Committos, who have manoged your
affairs during the past twelve montha, should

WIRELESS SOCIETY OF LONDON CASH STATEMENT.
October, 1919—0cfober, 1920.

RECEIFTS.

1l
E

£373 B 6
—

Exrzwprmune. ¢ “14.

[
Prioting and Ditributing Hmﬁm ™ 17 &
Fﬂnﬂn.: md Stat * 13 3 3
Pﬂl‘il.ly of g i 2§ 19 ©
Lacture Hall | i My o
Purchase of Tﬂ:cmhu Machine i y 1% @
Repalm to Instramsents i o 118 &
Posit Cﬂﬂj;nu “’ " . e &
ndry Pet Erp:l:l . 6 19 11
Pl'ﬂl? v r o
Cash :Ehhlnl.. 11d 17 @
fyry 8 &

746

IMIVEFE T E AT HE-AM
I'”I.:_i T U LA



ANNUAL MEETING

vaciate office automatically, according to the rulea.
Tt is A curious fect that vour Committes woke up
to, 8 month or two ago, that only three of our Com-
mittee are eligible for re-election according to the
rules, and the rest of your officers are ineligible {for
re-nlection at all. That was not considered wise,
borauss thern are somo officers of the Society who
are really very valuable, such officers, for instance,
s the Becretary and the Tressurer. 1 think those
of vou who have had anything to do with the
conduct of societies may puess, but yon do not
petually know, the onormous amount of work
involved, and the recently appointed members
of the Committee, in nrecepting office, have
mude & definitn stipulation that they would
not take offics if they wers going to be robbod of
the help and servicea of those who really know the
dotails of the work of the Society, and could hel
them to carry on with continuity of policy. Wit
such ronsiderations in our mind, you will under-
atan:| why it is that we augypest an alteration to the
rules. Ruale 3% —1 mention this first bezaose it 1=
firat in number—atates that thers shall be six
elective members of the Couneil, 'I]u.t WE oW
that thia nnimbor shall he eight. g::-:h:p
of the Society is growing tunsidurahlj., a.mi on that
ground, and also, hops, in aympathy with the
Eamrl.lm apirtt of the . wo want more elective
members : we want to feel that the members of the
Ein-rlei.kr, the rank and file, are represernted on the
Committee, 1t ig, therefore, proposad that we have
eight elective members instead of aix.

Then rule 34, which used to Lar officers from
taking oftire for more than a year, it is proposed
ahall read as follows :—

* The officers shall be elected at the Annual
General Meeting in December, to hold office
for one year from the lst January following,
and ghall be eligible for re-election. The
members of the Committes, other than officers,
shall be elected at the same time for one year,
provided that no such member of the Com.
mittes shall serve for more than three con.
secutive years.™

These alterations of rules have been very earefully
thought out by the Committee at two meelings in
succeasion, and notice in dus form has been given,
under date Bth December, to every member of the
Hociely, An alteration in our constitution can
only be made st an Annual General Meeting such
oa this, or at a Special General Mesting called for
the purposs. The Serretary has received no notice
of any altemnative sugpestion to these rules, and
that, [ think, s an indicativn that it is your inten-
tion to pass thein to-night. I will ask the President,
therefore, to put the alterations of thess rules tn
the vote,

The Presildent: 1 think Mr. Hope
explained the purport of thess rules
there was going to be no continuity of icy under
the rules as theyv existed, and it would never have
done for the Bociety to lose all its officers and <tart
afresh, as it were, and 8o, after quite a conviderable
amount of discussion and thought. we came to the
conclusion that the alterations in the rules, which
Mr. Hope-Jones has read out o you, should be made,
I ask you thereforn to vote upon them. Notice

-Jones has
We found

of these alterations has been circuiated, and there
i no suggestion of any opposition or of any altera-
tion, and I now put the alterations to the meeting.

The alterations were agread Lo unanimouasly,

Mr. Hope-Jones : That being so, ladies and
wontlemen, the meoting is now (res to elect, or
rather, to confirm. the propossd election, whichever
way wao like to put it, of the officers and council for
the coming year. 1 will read them. I should say
that it was our duty, as the Commities of the
Sociaty, to put into your hands a fortnight before
thia mesting o list of nominations for thes: various
offices and for the Council. 1t is also, according to
the rules in order that any member may submit
alternative names for the same offices, but no such
alternative names have been sent in, and I will
therefore, read von the list of nominations put
forward by the Council.

It is F{‘uﬁm&d that the President shall be Major
J. Ermkine-Murray, D.8c., F.R.8 E.

The Committes have done me the honour to ask
me to retain my office as Chairman, 1 presume
1arg:-=1fr for the sake of that one little guality of
knowledge of the past hl!mr:,r of the Society, and
as some security for continuation of policy

As Acting Vice.Presidents, we have Admiral of
the Fleet, Sir Henry J. Jackson, C.C.B., K.C.V.0,,
F R.8., and Mr. Bene H. Rlein, L.8.C., M.LR.E.

As Vics.Chairman we have Mr. Basil Binvon,
C.B.F., B.A., AMLEE, and Mr. 3. P. Mair,
A M. Inst.C.E., M.I.Mach E.

Ar members of the Committes, thoss who have
already served are Mr. G. G. Blake, AMLEE.,
Mr. Maurice Child, Mr. P. R. Coursey, B.Sc,
AMILE.E., and Mr .J. Beott. Tayggart, M.C,
AM.IE.E.. and as new membera we have sug-
geated for election Major N, H. Hamilton, DL5.C.,
AM.I.Mech.E., Mr. J. Joseph, M.1.LE.E., and Mr.
W. H. Bhortt, A M.Inet.C.F.

Our Secretary, Mr, Lealie McMichasl, and our
Treasurer, Mr, L. F. Fogarty, are aleo nominated
for re-election.

The ition is that the number of nominations is
the same as the number of vacancies, and as there
aro no alternative names T take it that these gentla-
mien will be elected.,

The President : I declare that these gentlemen
are all duly elected, by virtue of the fact that no-
body else has been nominated in their stead, and,
consecjuently, it will not be necesssry to have a
hallot.

The meeting agreerd.

The President: Before I leave this chair
there are two formal matters of business that I wish
to do. I wish to declare that those tHemen who
wera put up for hallot as new members of the
Bociety thia ovening have been duly elected, and I
have also to announce that Mr. H. H. Thompson,
Mr. Dunham and Lieut. Burbury have been
transferred from the class of Associates to that of
full Membearship.

Now, [ just want to sa
from the ition as frat ident of this Society,
which I do with regret. 1 am sure it is to the
intereats of the Society that [ should do so, becauss
1 have been there quite long enough. It is seven
years since this Society waa started, but, of courmse,

& few words in parting
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during a large portion of that period it waa notin
operation, 1 would like to say how much 1 feel
indebted to those with whom | have been associated
in the management of the Society. There ia my
imend, Mr. Hope-Joner, who haa been a souree of
wise counsel and great tact upon all oerasions. There
ia Mr. Klein, who, 1 believe, was the originator of
the Bociety, and was the Aret Hon, Secretary,
He aleo haa been a gentloman with whom it has
been a pleasure to he associaled. Then there is
Mr. McMichasl, our present Hon. SBecretary, and
I do not know that you all realise what a very
onernua businesa it is to be hon. secretary of a
Society of thia kind. He has n great deal of work
to -tlu, and I am sure we ought to be very much
obliged to him for the amount of time and l'l.hllll:}
which he puta into the job, Then there 8 Mr.
Fogarty, who has Leen looking after the finances
of the Soriety from the beginning., with the result
that 1 think 1 heard him sav a short time ago that
we were £100 to the gnod, which, | am aure, ia /
very satiafactory atate of afairs for 8 amall society
of this kind, Further, 1 should like to thank ail
the other members, both past aml present, of the
Committee, It has really been a great pleasure to
be associated with the Society., Perhaps it s
hoeause it ia largely an amateur society, {j'uk have
no business matters At the back of our heads, we
are not trying to make monev, but trving merely
to advanee the seienece, and, to some extent, to
amuae ourselves with interesting svientific matiers ;
but anvway, whatever the reason, the relations
on the Committes, betwesn myself and the other
members of the Committee, have alwave heen
most amicable. We have never had any dis.
putation of any description, and 1 can asmure vou
that it has bren one of the most pleasurable episodes
of my life to have been the first President of the
Wireleaa Hociety of Londom. 1 think, perhaps,
there war gome little doubt as to whether we should
be able, sueccessfully, to revive the Society after

THE WIRELESS WORLD

it had [allen into disuse during the war, Lut 1
think we have now got over all difficulties, and 1
believe the Bociety isa on the rmad to A prosperous
and useful career, and 1 look forward to its lon

life. I will now retire from the chair, amld 1 wil
aik our new President. Dr. Emkine Murray. to
fill my place, I would like to emphasise how very
pleased I am to be succeeded E\r Dr. Erskine-
Murray, who has been one of the Inng‘est membera
of the Boeciety, 1 know that he was originally a
pupil of Lord Kelvin, and not very long after
cearing hia college career he became associated
with Mr. Marconi in some of his guite early experi-
menta, Iir, Erskine.Murray has beeh connected
with wireleas lelegraphy [ do not know for how ruany
vearn, and he 18 a wvery earlyv worker in the
tield, and, a8 you all know, during the war, and
for a lang time hefore, he has heen one of the mastems
of the subject.  In fact, he has written one of the
best booka that there is on wirelesa telegraphy, and
1 think it ia about time he published a new edition.
(Laughter), Certainly at the tine it came out it
was one of the best books on the subject, and I am
aure the Society is very much to be congratulated
upon having such & master of the sacience to be its
next President. I now ask 1r. Erskine.Murray
to take the chair, although 1 do not know that e
will have anything to do except to declare that thia
meeting is at an end,

Dr. Erskine-Murray : 1 think that my only
duty is to declare that the meeting is af an end,
hut 1 should like, on behalf of myvself and the res
of the Committee who have been elected by you
to-night, to thank you for the confidence that yvou
repose in ud; 1 hope that we shall justify it in
carrying on the Boriety during the next vear, for
which we are elected, keeping up its traditions of
the past, and, if possible, adding something more
to the lustee for the future.

The meeting then ferminaied.

WIRELESS

The Wireless Society of London.

A full report 18 given elaawhere in this irsue of
the lecture delivered by Professor Whiddington,
of Leeda University, on "™ Wireless Valve Cirruits
applied to the Measurement of Physical Quantities ™
to the above Society on December Z21st, at the
Royal Society of Arts. The lecture was followed
by the Annual General Meeting, which is also
reported elsewhere in this issue,

The annus] conference with Wirelesa Soeieties
affiliated with the Wireless Society of London will,
in all probability, take place late in February,
the exact date will be announced &8 soon as it
is knowmn, ~

A new edition of the rules and list of members
of the Bociety ia now in the handa of the printers,
and will shortly be available for issue,

Brighton Radlo Socliety.
{ A licted with the Wireleas Society of London. )
A meeting of the Bociety was held at 830 p.m.

CLUB REPORTS

on November 27th, Mr. D. F. Underwood in the
chair,

The evening o with & very interestin
lecture, deliversd by Mr, C. H. Bingham, on the 1
K.W. B F.R. sl

This was followed by n brief sccount, given by
Mr. 0. G Sandford, of his experiences at the
recent mooting of the Wireless Bocicty ol London,
during the course of which the Creed System was
demonat rated.

Thers was A collection of members’ Apparatus
on view, including a Mark IIl Short-Wave Tumner.
which had re-r.tenﬁy been converted into a valve
ECeIVEer,

Full details as to membership will ba forearded
to any interested mtlﬂnnn. upinn application to the
Hon. Secretary, D. F. Underwond, 69, South-
down Avenue, anhtm

Wireleas and Experimental Association.

{Affiliated with the Wireleas Scciely of Londen.)

At a meeting of the above Association on
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WIRELESS CLUB REPORTS

Ivcember 20th, Mr. Foord, a member, exhibited a
five-valve amplifier, which he had constructed to
the designs of Major Binyon in a recent number of
The Wirclews World, He had put 8 great amoam
of skilled labour into the instrument as will be
sevtt by the enclosed photograph, but ita  per.

Mr. Foord's Five-Valve Amplifier.

formance was not up to his expectations, Some
of the club experts and consultants then weighed
the matter up and came to the conclusion that the
transformers were at fault, being too long, too thin
and too tightly coupled. Mr. Foord, nothing
daunted, procured some ebonite tube, 37 in dinmeter
and wound about 1] of No. 40 wire in two sections
on it. Trﬂuting this ]:lr'.irllnr:.-' g the outside he
made 8 variometer coill secondary, to revolve
wnside if, and tuned both windings dead fo 200
metres with the aid of a standard wavemeter,
procured from Messrs, Mitehells, of Kye Lane.

The fact that he hag had to make four of these
variometers speaks volumes for his determination
ta hear something from onr American amateur
cousins, and is a specimen of the enthusiasm which
ritles im the Peckbam Wireless Society.

At the meeting on January 5Sth, considerahble
discussion took place as to the form and disposal of
the Club Aerinl at the Contral Hall Headguarters.
It was decided to procesd with a plan suggested by
the sevretary.  Mr. Kmight, the Chairman of the
Association, then followed with a lengthy and
interesting description of the Brown telephone relay,
a dhismantled specimen of which he exhibited o
givee point to his remarks.  Bo lueid was he that we
all fel that we could make one ourselves, till a eloser
inspeEction  showed  what  beautiful work  hese
instruments contain.

East Kent Wireless Society.
(A filiated with the Wireless Society of London.)

Owing to the Christmas holidays, the usual
monthly meeting of the Society was held at the
Odadfellows’ Institute, on Wednesday, January Sth,
instead of “'leiﬁ-uln_'..', Iheeepmbser  20th. Com-
mander Norfolk, B.X., in the chair,

The minutea of 1he Tin-ri-r:mu reeb iy wers read
and  conb e, .

Five new meimlers  wepe 1-'|H'IHL hringinp; AT
total to S

It was decided that the Society should hold an
exhibition of wireless apparatus. during the last
week i SJune,

7

To conclude the mecting, Major Martin gave a
very interssting lecture on  Wireless Trans-
ML SS1001.

It is proposed to form branches of the Society
at Folkestone, Canterbury and Ashford. The
Hon. Secretary will, therefore, be very pleased to
hear from enthusiasts who would be willing to
help him in the formation of thess branches.

Iiiuu. Secretary, H. Alec. 8. Gothard, 8, Longford
Terrare, Folkestone, ‘

North Middlesex Wireless Club.

{ A filicsted with the Wireless Sociely of London.)

The fifty-fifth mecting of the Club was held at
Bhafiesbury Hall, Bowes Park, on Wedneaday,
December 28th, the President, Mr. A G, Arthur
I‘H-inH in the chair, Owing o the anavoidable
absenes of the Hon, Secretary the minutes of the
previous meeting were taken as read, and before
proceeding to the more seriocus business of the
evoning, the Chairman entertained the members
by reading an amusing ageount of the ™ Alleged
Early History of the Club,”™ 1§ this * History ™
ig ta be believed, the founding of the Club gos back
1o the Middle Ages !

Mr. Midworth had kindly brought up s fine
example of a loose-coupler which he hoad just
completed, finished in the manner which membors
are now accustomed to sse in Mr, Midworth’s work,
and this being connected to the asral, sipnals were
recelvied from several stations, many of the members
listenming in.

Coventry Wireless Club.

Several new members of the Coventry Wireless
Club were enrolled at a meeting at the Croft Works,
Priory Strest, on Tuesday, December 14th, Mr. E.
E. Btewart presiding.

The committes reported that no progress had
yet been made in finding suitable premises, and the
secretary (Mr. R, Leibin) kindly offered the use of
the Croft Works to those engaged in making their
own apparaius, providing they were conversant
in the use of machinery., He also intimated that
materinl and  instrumentz could b PLII‘(‘I:BHH'
through the Exact Manufacturing Company.

Mr. Gillett invited members to inspect and
experiment with apparatus at  his  house, and
it was arranged that the next meeting should
b held thers on .||'|.|1lll|.r_\' Sith. The Chairman
promised to read a paper, and give a demonstration
of the simplest forms of receiver, ete., up to multi.
valve amplifiers and magnifiers, in a short series
of lectures, for the benefit of the leas advanced
et bsors,

A class of instruction in Morse peceiving and
sending has bsen in progress for some time @t
Mr. Stewnrt’s house, Ash Green, FExhall, This
class has been enlorged, and arrangements have
teren made to hold i wﬁ'llﬂ:,' al the elub 1:‘!rﬂ‘-ll!rim‘u“1
under the direction of Mr, Porter, who was a
wireless operator in the navy during the war.

Blue prints of suitable eireuits have been made
by Mr. Stewart and placed at the disposal of the
members. He also invited them to experiment
with his apparatus at his house,

9
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GERMAN WIRELESS IN BAGHDAD

By C. H.

NE of the sights that grected the

British  tr on  entering

Baghdad in March, 1917, was

the wreckage of the German

wireless station, intended for

communication with Berlin, and, presumably,

with the German colonies.  Just before our

entry into the city the Germans effectively

demolished the mast and destroyed all apparatus
with explosives.

It has been said that the aerial was of the
umbrella type, but on the other hand it can
be seen from the photograph that the earth
system must have had a directional effect.

" Viewed from the ground this system was
very hard to trace, but it is interesting to see
how the photograph, taken at 4,000 feet,
clearly indicates the general lay-out of the
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system. ['he mast was situated on the roof
of the building at A. The earth consisted
of about 100 lengths of buried wire radiating
from this point, their outer ends being
connected to copper plates. ‘The photo-
graph shows the shallow trenches and
cavities caused by the operation of unearthing,
and the fact that the soil would not, of coursr,
be replaced quite level, the result is much
exagperated by the relief effect. The copper
plates, also interconnected, formed three
sides of a square, the fourth side being a semi-
circle, having a length of 410 yards, a breadth
of 270 yards ; the total length of wire buried
must have approximated to 10 miles.

Berlin lies NNW. of Baghdad and it =
interesting to note that the round end of this
system was found to point north-west.
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Under this

heading we publish COMPLETE
specially designed and written for beginners in wireless wortk.

BEGINNERS

instructional  articles, forming a  series

Hardly any mathematics

will be introduced, and twe Fﬂ.ﬂr to presemt the fundamental facts of wireless in such a
manner as will prove attractive to a much wider range of students than that for which

this sertes is primarily intended,

CONTINUOUS WAVE

HE difficulties encountered in
the reception of undamped waves
are chiefly those in connection
with rendering the signal audible
to the human ear. We have
already noted in the case of spark signals (i.e.,
damped oscillations) that each train of waves
composing the Morse signal is rectified into an
uni-directional rush of current, which results
in a click being heard in the telephones at the
commencement of each wave train.

Thus, if a * dot ™ signal were composed of,
say, ten trains of damped waves, there would
be ten clicks produced in the telephones,
which would merge into a short buzz. But,
on the other hand, a * dot™ signal, if sent
in continuous wave trains, would at the most
produce two clicks—one at the beginning and
the other at the end of the train.

Fig. 1 will indicate the difference berween
transmission by continuous wave and damped
waves,

T'he first point for consideration is by what
means the continuous wave train can be
made to produce the same effect as a spark

RECEPTION.

signal. If we could arrange to interrupt the
wave train at regular intervals, the signal
would then appear as in Fig. 2, and the effect
would then be similar to that of a spark
train.

i

Fig. 2.

This * breaking up™ could be accom-
plished by means of a buzzer in the elephone
circuit, which would make and break the
circuit regularly and quickly. This method
is seldom used, however, owing to certain
disadvantages which oceur in practice.

Another method by which continuous
waves can be made to give the necessary
effect s that known as “beat™ reception,
and consists in combining the received
oscillation with a train of oscillations of a
different frequency. :

To understand this, let us first consider
the effect of adding two alternating current
curves of the same frequency, but differing
in phase.

If the alternations are exactly opposite in
phase, f.e., if one is a maximum when the
other is a minimum, the total effect of the
two currents will be zero ; while if the two
curves are exactly in step, they will combine
to produce another current curve of amplitude
equal to the sum of the amplitudes of their
Components,

A simple method of finding the total effect
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of two current curves is to plot them on a
suitable sheet of squared paper, and add up the
ordinates at intervals, plotting the result to
form a third curve, which then represents the
sum of the two mmpuncnts. (Fig. 3). (Com-
pm—: afm Fig. 4 of the preceding article in this

RYA

A .

A .
(WAL,

UUU

Fig. 3.

If the two curves differ in frequency, it
simply means that the relation of one curve to
the other is continually changing,  The
resultant curve can be plotted in exactly the
sAMme manner.

Now, applying this to the case of con-
NUoUs wave tralrm, ler us suppose that the
frequency of the incoming train is 100,000
per second. If we superimpose on  these
oscillations another train of waves having a
frequency of, say, 99,000, the two oscillatory
currents will combine to produce the effect
shown in Fig. 4. Hence, in the receiver we
shall have oscillatory currents rising and
falling in amplitude in a regular manner.
This Auctuation of the amplitude will
produce a similar effect in the telephones to
that given by the spark signals. This effect
1s known as the production of beats.

The number of beats per second is known
as the beat frequency. The beat frequency
must not be confused with the oscillation
frequency.  "The beat frequency is always
equal to the difference of the two component

THE WIRELESS WORLD

frequencies. (In the case above, for example,
100,000 —99,000= 1,000 per second. )

Now the note in the telephones will
depend for its pitch on the frequency of the
beats. The greater the dlﬁerenct between
the frequency of the incoming oscillations
and those superimposed on them, the greater
the frequency of the beat, and, consequently,
the higher the note heard in the telephones.

We thus see that the pitch of this note can
be altered by varying either the frequency of
the incoming escillations, or the frequency of
those generated locally. Assuming that the
frequency of the signals remains constant, the
operator can vary the note in the telephones
to his liking by altering the frequency of the
continuous waves generated.

Looking at it from the other point of view,
assuming that the frequency of the generated
oscillations remains constant, it is easily seen
that two trains of waves of slightly differing
frequency, each received on the same aerial,
will produce two notes in the telephones
differing in pitch. It is thus possible to dis-
tinguish berween two stations transmitting

e

Y ——
ey,

Fig. 4.

simultaneously, although their wavelengths
may only differ very slightly.

Assuming that the receiving operator
wishes to cut one station out of hiz receiver,
he has only to alter the frequency of the
continuous waves generated so that the
oscillation frequency equals the frequency of
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one or the other of the incoming signals
ito render it inaudible, when the other station
is heard without interference.

This illustrates one of the important
advantages in connection with beat reception
—its selectivity. A further advantage of
beat reception is, of course, that a good pro-
portion of the current producing the signal is
provided in the receiving station, thus in-
creasing the efficiencyof reception considerably.

In conclusion, we may note another
interesting application of beat reception.  If

A 6 kW VALVE

BEGINNERS
we have an arrangement of inductance and
capacity, of which it is desired to know the
wavelength, we can determine this by means
of a continuous wave generator coupled to the
circuit.  If the circuit of unknown wave-
length is set oscillating, and the wavelength
of the generating set is varied, a beat note
will be heard in the telephones; corresponding
to the difference in frequency between the
WO SeTs,

Continuous wave oscillating sets are made
up in this way for use as wavemeters

TRANSMITTER.

A 6 kW Panel Type of Continuous Wave ['ransmitter using high-power

valves for t_'um-m'[inj_.r the oxcillations.

A sert of this type was used for the

wireless service between Chelmsford and Geneva in connection with the
League of Nations Conference. It can be used for C.W. "T'elegraphy or for
Telephony.

T
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Original from
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QUESTIONS AND ANSWERS -

NOTE.—This section of the magazine ia placed at the disposal of all readers who wish fo receive advice and

informalion on malfers perfaining fo both the technicnl and non-lechnical wides of wireless worl.
(1) Queations should be numbered and written on one side of the
{2) Queries should be clear and concise,

ahowld comply with the following rules.
pa per ondy, and should ndt erceed forur in number,

Readers
(1) Refore sending

in their questions readers are advised to search recend numbers to see whether the same queriea have not been

dealt with before.

(4) The Editor cannot undertake to reply to queries by post.
be accom panicd by the full name wund address of the sender, which is for reference, not for publication.

(5) All yueries must
{Muweries

will Le answered wnder the initinle and fown of the correapondent,.or, {f so desired, under a *° nom de plume.™
{(6) Readers deslrous of knowing the conditlons of service, etc., for wirelesas operators will
save time by writing dlrect o the varlous firms employing operators.

F.W.D. (Crediton) asks two questions about an
acrial syatem, and (3) If tele phone insulators can be
usedd for the support of the wires. (4) If metal.
coverad felephone wire is suilable for part of the
oerial. (3) If a crystal and valve set is better than
one having one valve alone.

{1) Either should be fairly satisfactory. Connect
the down-lead to either the middle or the end of
the horizontal wire, even at the expense of waating
a few feat of length, i f not possible otherwise.

(2) No.

{3y Fairly.

{4) We Ij'lﬂ not know exactly what type of wire

u mean, but no metal-sheathed wire 18 satis.

in an aerial.

[ﬁ]-r:-i’ianu1 if fmirly well designed See page 65,
April 17th issue, fur [ I'l.lrly good one.

{ Four gquestions, pl eane. |

P.P. {%ﬂtl} nska the size and ity of wire
for winding the secondary of a tele transformer
Jor a pair of telephones of 350 ohima resistance.

3 oz. of No. 34 or 38 should be satisfactory,

R.A. (Wicklow) calls atiention o the widely
divergent windings given here and elsewhere for L.F.
transformera. He asks (1) Which s the more import-
anf—ralic of frans alfion or resistance ooaliie,
{2) Which 1 the better—one given B.W.H. on page
G635, or one on page 444, vol. 7, having windings of
300 and 1,600 ohma of No. 44.

There ia certainly a great variety of windings
that have been used more or less satislactorily.

{1) The principle to use in designing a transformer
for an amateur set is, broadly, to fix A suitable
transformation ratio, which is usually between
1—2 and 1-- 4. Having done this, arrange o have
Ba q‘t:ln}r turns on each winding as reasonably

ible.

(2) The one guoted to R.W.H., which, hy the
way, will have much leas resistance than you
suggest, owing to the weight of the insulation,
which you have neglected.

D.H.B.M. I:I..IZI.EEEIH} aaka reffie  Frocimer
ieacribed on page 477 (1) How many shects of foil
B 4-5 cma, with glass dieleciric -1 cma, thick,
are needed for a grid-condenser, and ifa capacily.
{2) .U' a grid leak will ilr.lp.n'.ir'-r' resulis, {3] _U' i,
will 2 megohms do,  (4) What si-¢ reoction enil fe
wae, ad howe far it ahowld &lide n ety freeent the priveary
ul-t'mh'ng. f.'r] .fl_f sel el worls on OW, #JH'H'"F. et
tele phaiiy. *

H.} A bt hnll’ a ahest on each n'nh,-, et y
about -(MMMLS mifcds.

{2 Yen,

(3} Yes,

(4) Make coil as in article referred to : about 27,

(3) You.

{ Four guestions, pleass, ) -

G.B.E. (Enfleld) scnds a diagram of a somewhat
urinenal valve acl, andd askas (1) Why the addifion of
a blocking condenser acrosa the telephonca stops
orcillation. (2) How lo siop a howl when receiving
fede phomny.

(1) With your arrangement, which osrillates by
virtue of the capacity reaction, the introduction
of a cvondenser across the telephones is virtually
adding a large one in parallel with the plate-
filament condenser. The ultant capacity is
guite likely to be unul.ritdhlr?:r the pr:lrl_:'rtl'im of
oacillations.

(2) The howling is due to local oscillation. You
have almady told us of one way (vide question 1)
of atopping this. Why, then, do you not try this
way of getting over the difficulty ¥ If this 18 not
satisfactory, try one of the more normal walve
circuits given in our columns ; we do not like the
type of circuit you show, particularly for spark.
or what is practically squivalent— telephony.

H.C. [(Cambridge).-—We do not understand
how_you intend to use these inductances—without
this information it is meaningless to say that they
reach 30,000 me. If they give this wavelangth
when used as an A.T.1. with a ‘P.M.GG. aerial, they
will probably have to be closely coupled. If you
give us particulars r!gurdlngl:lm and windings
of these coils, we may be a to help you. We
recommand yon not to attempt a longer wave.
lemgth than 150 ma.

P.5. (Lowestoft).— (1) The noise in your
receiver is probably due to a bad battery, a poor
valve, A.T., or a had connection.

{(2) The C.W. note should he guite steady unless
the adjustments of the set are altered. The couses
of unsteadiness would be the same as in (1)

{3) To hear telephony without the CAW. heat-
note, weakena the reaction until your receiver no
longer oacillates,

i{#) The arrangement of the set ik guite correct,

W.E.P. (Appledore) asls (1) If a Mark 3
Short Ware Tuner can be adapted to receire CW
and fefe phony, and if s, how, (2) Wha! would b
the marimum  wovelength obiainable by increaaing
inductance in each cireutr. (3) For disnensions of
sutlable cotls for the above, (4) What ¢ inderruphd
W,

(1) It will receive telephony, and with suitable
alterations and additions will alao receive W,

(2} About 3,506 ms,
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{(3) See recent roplies. An article on this subject
is u pearing as BoOn &8 space permits.

}Tmnu of C.W., interrupted at asudio-fre-
quency by some device on the transmitter.

AL. {S-nhlm'_l sends 10 guesiions disguised under
SJour headings. The following are the first four, with
replics :(—(1 }Jﬂ'hﬂl qualifications, if any, are necessary
to obtain a P.M.G. licence for reception of wireless
signals. [2) What is the m.u.*n'mum length and
height of a twin-gerial. (3) What iz the best lype
of heodgear for a single.valve receiver. (4) If the
use of L.R. fele with o transformer s much
less efficient than H.R. tele phones anml azl.

Iy ﬂnlimnm;ianmu}r t‘l:&thﬁhl I:Jt.irmiuih:
receiving set, for particulars which apply to t
Eauru . G.P.O.

nlungthﬂfmh wire may be T0ft., in.
uluduﬁatha lead.in. The height may be anything
subject to this.

{31 Telephones of about 150 ohma, total resist-
ance, in conjunction with a telephone tranaformer.

{4) Not at all, if the telephone tranaformer is
tn-irl{: well deaigned.

NCHRONOUS (Cardiff) sends skeich of a
circuwil (Fig. 1) and asks (1) If this circuit would
be suitable for receiving C.W. and spark., (2) ls

(3) What rangs of wave-
(4) Could the condensera be
changed round, and if #0, would the wavelength
rn be increared. (5) If his aerial as shown in

would be suilfalle,

i

{1) Yea.

(2) No.

{(3) The aerial circuit tunes to about 1,000 m.
with your serial, and the closad circuit to about
8,000 ma,

(4) Interchange of condensera would be desirable,
except that a variable condenser ia more con-
venient for & tuned eirouit.

(%) The aerial is 8o poor as to be almost useless,
especially as the two wirea are only 18 ins. apart.

Four questions, pleass, iSec nd-ﬂ]

L.AW. (London) asks ) If a telephone
franaformer with a ralio ]—l 1'1 Seaxible. (2) If
there in any definite value for the ratio of inductance
in eapacily in valve receiving cireuwife. (3) n the
type 71 d.valve amplifier, what is the wae of the
crilenaer between the negalive fermimal of the filament
battery and one side of the secondary of the tele phene

reaction cod oo larpge.
length should he gel.

tranaformer, and also of the ltad rmn the in g::
terminal B fo the change {4) W.
iasues of *“The Wireless “f"i " g:n-n.lm.nud Liewd,
Bertram Hny!-al detailed articles on the design of
wireless stations.

(1} Yea, but not efficient.

2) No; the self capacitiea of coils and the atray
fields of the whole apparatus set & limit to the
magnitude of this ratio.

:Eg. The condenssr conatitutes a capacity earth
to the secondary thereby preventing effecta due
to the operators body via the telephones.

(4) ** An Outline of the Design of & Wireleas
Htation,” see Wireless World, March, April, May,
June and July, 1817,

DORMANS (East Grinstead).—(1) Yea. (2)
For experimental purposss only,  (3) 2BO—Crews ;
2B3—unknown to us ; ZBN-—Euston,

F.L.D. (Manchester).— 1, 3 and 4 of present
volume, 8d., post fres,

T.R.M. (Birmingham).— S8ee reply to AR,
{Lancashlre), Decomber |lth issue,

.W.P. (Enutsford) asls (1) For a diagram
for adding a second valve to a receiver, shetch of
which he sends. (2) Macimum wavelength of his
#sef, (3) Reason for set not oscillating on short
warelengthe, (4) If we recommend any ather velpe
than that which he is bising.

i1} The ition of A.T.C. is wrong, and should
be wltersd in accordance with Fig. 2.

/

T E
lljmg -

(2) About 20,000 ma.

(4) Possibly wrong vonnection of AT.C. or too
low L.T. volts.

(4} Your present wvalve should be quite satis-
fuctory.

G.P. (Lelcester) senids diagram of a crysial
oet, amd aska (1) If a tubular condenssr, 2 in
digmeter, 127 long, with ' between fhe fubes, wouwld
be mufficient. (2) A suitable remistance for the
telephonca (1) The distance the st would receipe
i{4) If any arrangement would mproere,

{1} You do not say the nature of the dielectrie.
The condenser could ba used, but is probably
lower in eapacity than desirable,

(2% £.000-8,000 ohme,

(3} We cannot say. -
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(4) Connections are L’I.IIH!' wrong aa  shown,
Arrange as in Fig. 3.

Fig. 3

BILLY (Horncastle).— Your circuit should be as
shown in Fig. 4, or with & condenser in series
with the AT.L, in the case of a single slide
inductance, You have at present no apparent

L

é{:l_r}

J

Fig. 4.

means of tuning vour serial. The noises you
mention may be due to bad earth or had contact
in the apparatus. The gignals are probably
some test call. You do not atate wavelenyth, so
we cannot help you.

G.L. (Manchester): —(1) It dependa on the
extent to which your aerial is surrounded by housas,
Aerial is of good general type.

(2} Circuit O.K.

{3) It seems quite satisfactory.

(4) All information re.Chelmsford’s telephony
transmissions may he obtained from any of the
wircless clubs in Manchester, which clubs we keep
advised to the best of our ability

1.2.3. (Walkden) asks (1) What is the differcnce
between V24, Q, and R valees : do the lalter tus
roguire @ greater HT. battery,  (2) What is ineluded
in the 100 fi. of wire allowed by the P.M.G. acrind,
{3 For refercnce o oon arficle on palve receivers.
(4) A snitable elementary book on valves.

(1) The essential differences lie chiefly in thae
proportions of the electrodes and their disposition
i the tubes; suitable plate voltages are V24
{24 volta), R (75 volts), Q {200 volts).

(21 100 ft. in the total length of wire, including
the down-lead.

THE WIRELESS WORLD

{3) See

{4) Bangay's
vory satisfrotory

éEGlNHEH (Chiddingfold) sends akeich of a
proposed recetving sel, wnd aaks (1) Are the conneg
tioiea correet.  (2) What size Jormer ond gauge wirr
i required for o waovelength of 1803000 ma,  (3)
Mize and depth of eorth - plate,

(1} Yen.

(2) About 107 x 6", wound with No, 22 wipe.

lE-l. April 17th issue,

* Oscillation Valve " should be

() As large and a8 deep as possible ; not less
than 2 or 3 sq. ft. buried 2 or 3 ft dee
SPARKS (Clapham) sends o sam af wmre,

vl aaks (f we con stabe madericd and guuge.

isuge No. 22; it is probably of Eurr'u. or
similar material, The resistancoe s 12 ohme per
vard.
" ALC. (Walthamstow) ks (1) If we could
give him dimenmons of formers and gauges of wire
for a loose-coupder fo reach BN meles. (2] IF he
cowld diapense with wrable condensers by wsing
tlocking condensera ; f a0, whal copacdies should
he wse.  (3) If we think that the wireleas set described
in the tssue of Deeneher, 1919, would receive orer
BO0 mdes, (4} If he conded recrive a atalion no maller
how far away so long oy his apparaius o funed
te the correct wavelength,

(1} We do not understand, See (4) helow.

(2} You can use fived condensers and vary them
in staps, smploying a variometer for fine tuning.
We cannot give dimensions as you do not give
the wavelength.

(#4) It depends on the strength of the o
mitting station,

{4) No; signals [ull off roughly as the cube of
the distance. You seem somewhat hazy about
firat. principles : the dimensions of your apparatus
depend on the wavelength and not on the distance.
We advise voun to study Bangay's Elementary
Principles of Wirelesa Telography.

F.S. (Hellingly) seuds deacription and sheteh of
apparatres, and asks (1) If it will give good resulls.
{2) Range of warelengtha, (1) If hia G PO, recearer
conld be reavound for this et (4% If } th. of No. 28
wire conld he added to the set to improve if.

i1) Preferably, connect aa in reply to G.P.
(Lelcester). No. 28 wire is rather too thin for
a good A T.I. Waxed paper is not & good enough
diclectric for a satisfactory tuned eireuit condenser :
alwo total capacity (probably about -007 mids)
will be too high.

(2) About 2000 ms,

(3) Yes, re-wind with about No. 47 wire, usng
as much n= you can get on the formers.

(4) Wind on s former of about 47
and add in series with the loading coil.

R.C. (Belfast) gives a diagram of a circuil for
crificiam, and aaks (1) Probable mnge of waeelength.
{2) Sutlable capacities of aeral circuil condenser
viried Mraed-p Ry rundenger, ﬂ-l Polenlicmeler FE.I'IHIIFJ-I.‘-"

Your detector circuit is very inefficiently con-
nected. 1t shoulidl be as in Fig. 10, page 502, with
the addition of n blocking condenser shunted acrost
the telephones,

(1) To JAHH ms,

(2) AT.C. 0l mifda, ;
I GES

(3 Alsout

dlimmeter,

blocking condenser,

HMY oslvms,

Tl
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WeaTherlight
cak chest -

of a .1 FET[I\VE k.

THE BIGGEST BARGAIN YET 1N
GOVERNMENT SURFPLUS S100CK

I'he following offer speaks for ikeelf—if is one
Birassbound | of those opportunities wl wh rarely oconr more
i ;i‘:'.-. r.-.:.-.l' than once

holdwig & Universal Accessory Box comprising Faller's
Fullers BLOCHK Apccumulators, Block Type BL, sctoal capacity
B ccurrilato 40 amp. b, in seda al six, giving 12 volls,
= it pontaimed in brass bound teak tray, with
A0 ows bt handle far carrying, The accumulators smd
I tray are enclosed in oak chest, with divisions
each ond one dividian holding pair of
Sallivan telephones of 190 ohms each,
the olher containing switchboard with (wo-
way switch, all necessary wiring and terminals
and with telephone iransformer Beneath.

| The oak clest 1 stuniak ||I| « iron  fittings,

|k d 18 wats |-|.u.!. d 1 g tamd I P Each

alsalute]s nd in perfe svdikion

':'H.ll: E | ill |

. £6:10:0 |

SYCAMORE WORRKRS COMPANY,
Wimbledon, 5. W.18 [/luhos

1L

THE . . .

L. P. S.
INSULATING
TUBING

and of

L.P.S.ELECTRICAL Co.

Made in sizes
from imm. io
30 mm. bore

Very fexible. water and ail proof
high dicleetric stremguoh.

OILEDSILK,CLOTH.
PAPER, TAFPES
(bias and straight cut)
AND WEBBINGS

BRAIDED COTTON
& SILK SLEEVINGS
In all sizes wsed for

Electrical work

EBONITE & FIBRE

PURE TUNGSTEN
CONTACTS
for Low Tension work

COMPOSITE TUNG-
STEN CONTACTS
for High Tension work

H.C.COPPER WIRES
ENAMELLED, SILK &
COTTON COVERED
AND FLEXIBLES

BUTLER & CO

Wireless Engineers.

EBONITE CGUT TO SIZE, DRILLED,
PREPARED TO YOUR REQUIREMENTS

ENGRAVING OF EVERY DESCRIPTION

CABINET WORK TO
YOUR SPECIFICATION

INDUCTANCES WOUND to your ORDER

ALL SUNDRIES FOR
MAKING-UP YOUR OWN SETS

REPETITION WORK AND STAMPINGS
AT LOW QUOTATIONS

Lists upon Application ¥ Postage 2d.

61, BOROUGH ROAD,

. BOROUGH, LONDON, S.E. 1.
L.P .S. WGRE LONDON - - W.3 Telephone HOP 3009,
Tullfn— L
C.I!.-mrj I?ﬂ' (Z limesd “Engineyor, Act. Loadon,
JANUARY 22, 1921. xiil Please wewndion the Wireleas Werld

UNIVERSITY OF MICHIGAN




- H.P.R. SHORT WAVE RECEIVER

Spark or C.W. from 140 metres
with Aerials of Post Office type

pricE £10:10:0

‘| his compact and handsome instrument is t:ﬂmplf:rf:
with reaction coil, requiring only a variable con-
denser for tuning between the studs. Connections

are arranged for high and low frequcncy amp]iﬁcrs

TRANSATLANTIC PRIZE.

The manufacture of the H.P.R. Short Wave Receiver
has been hurried forward in order to be ready for the
Transatlantic trials. If the adjudicated winner of any
open competition arranged by Mr. Philip Coursey, B.Sc.
in connection therewith receives the winning signals on the
H.P.R. Short Wave Receiver we shall give him as prize
our well known H.P.R. Universal Recerver (wavelength range
of 400 metres to 30,000 metres), value - £42:0:0

ALL OUR INSTRUMENTS ARE TESTED IN
ACTUAL OPERATION, CERTIFIED, SEALED &
GUARANTEED TO OPERATE AS DESCRIBED

Full particulars of the above named and other unigue instruments shortly
to be ready, from—

H.P.R. WIRELESS, LTD.

H. Powell Rees, Managing Direclor,

S5, FETTER LANE - - LONDON, E.C4

ANUARY 22, 1921. EALY Pleuse mention the Wireleas World



QUESTIONS AND ANSWERS

J.B. (Taunton) sciuds abeich of receivrer given
o page B of the A pril 1Tth dasue, and asks (1} 1f
his  conneclions are correcl. (2} For cribicismas.
(3} The range of the sel. (4) If an L.F. amplifier
can be added,

(1) Your set appears to bo an involved copy
of the diagram on page 65, which is guite correct.

(2) This is guite & fmd receiver,

i3] Maximum wave Bﬂ?’ﬂl is about 3,000 ms.

i4) Yes, by means o step-up transformer
in place of the telophones.

ATIENCE (Southampton) sends skeich and
descriplion of a receiver which does nof work, and
aske for adiice.

The receiver is all right except for the potentio-
mater, which is shown in parallal with the crystal, as
in Fig. 1, page 528, ia Fig. is incorrect, the
orror having inadvertently escaped detaction in
the proof sheet. The connections of the potentio.
meter should evidently be as in Fig. 2, page 488,
and many other recent examplea.

F.H.K. (Coventry) asks (1) Is fransmission
allowed by the PM.G. (2) If so, under what con.
ditions. [3) How io make a milltammelcr, suitable
Jor measuring acrial current.

{1) and (2} Yes, under restrictiona varying in
each rase owing to local circumstances, ete.  Apply
to the Secretary, G.P.0., for further information.

{3) The construction of n satisfactory milliam-
meter is beyond the powera of the average amateur,
anud the instructions necessary would take more
space than we can spare. See descriptions of hot
wire instrumenta in most electrical text-books,

A.E.B. (Surbiton) sends a lisi of gear, and asks
(1) how to arra for CW. and spark up fo
30,000 ms. (2) Will the abore apparatus, with one
valve, be sensilive en Jor trans. Atlantic lesis,
(3) Are basket coils the beat method of coupling.
(4) The best gircuil he can arrange with his available
apparatus for receplion of speech.

{1} The rtionas of your parta are not very
suitable. Tt ia far better to fix what you want
to do and then collect suitable components, than
to collect & * job lot "' of components more or less
unswited to each other apd expect them to make a
good set of a type they were probably never in-
tended for. Try the circuit in Fig. 3, page 6209,
of the current volume, wsing A.T.C. in senes for
short wawve.

(2) It is exceedingly unlikely that it will.

(3) They are quite satisfactory.

4) Use circuit as above, with reaction coupling

sufficiently weak to loeal oacillation.
PANSY (Biddulph Park).—(1) Yea.
{2) No.

(3} The power necessary for a receiver depends
on the type; il a erystal is used, practically none
in required ; for a valve set, however, roughly
4 watts per valve ia required. :

(4) A cycle pat of the type you suggest would
have to be of multivalve type, and judging from
your letter, would be beyond your powers to design
and construct at present. We should recommend
you to study Bangay's Elementary Principles,
and then try somne lesa ambitious type of set to
commence with,

W.J.T. (Norbiton) asks (1) If ke can increasr
the capacily of an air condenser by [filling @ with

ofl, and if so. whoi ol fo wse. (2) Does FL aiill
send press af 1500 G.MT. on 3200 mefres musicel
spark. (3) Are slab inductances very efficient, and
is the sell-capacily large compared with other coils,

1) Provided it is mechanically ible, i.e.,
that the container does not leak, this can probably
be done satisfactorily. Any good, heavy dry
mineral oil will do. 8.1.C. will be about 2,

({2} No, see January Bth issue.

(%) Quite efficient ; the self-capacity ia amall.

A.G.5. (Hallsham) describes the reception of
Eiffel Tower with o Mark 111, short wave tuner by
slipping a piece of paper under No. 19 stud of the
A.T.I. and lHatentng 1n on the sta stde,

If you trace out the connections ill find that
this arran ent inserts your talephone receivers
in seriea with the crystal in.the earth lead. The
inductance of the telephone windings serves to
load up the aerial circuits to the long wavelengtha,
but the high resistance renders the tuning extremely
flat. The arrangement is best with a aerial
but is vastly inferior to the resulta possi with
pro tuning.

ARKS (Consett) sends sketches of a sel

and asrial, and asks (1) Sizes of coils and condensers

Jfor a wavelength of B,500 ma. (2) Capacity of
asrial, and il natural wavelength. (3) Inductances
of the following coils: (a) 27-5 ema. x B cma,

o. 28 wire ; (b) B-5 ema. x 05 ema., 18 lurna per
em; () 13 ema. x B ema., B lurns per cm.

{1} Your set will not be efficient on such long
wavelengths with such & small aerial (30" twin).
Put A.T.C. in parallel with A.T.I., or the latter
will be too big for convenience. If you make a
H.F. intervalve transformer suitable for 8,000 ma.,
it will be very little uvse for short waves. A T.C.—
02 mids. Tuned eircuit condenser = -0005 mida
AT.L—30 ema. x 20 cma, of No. 24. Tuned
ecireuit inductance 25 eme. x 186 cma., of No. 30.
Reaction coil, 12 eme. x 8 cma., of No. 30; coil
coupling to this, somewhat smaller, also of No. 30.

{2) Probably about 0001 mfids. About 40 ms.

(3) (a) 7,800 mhys ; (b) 1,750 mhys ; (c)
520 mhys.

QUERIE (Newcastle) sends a scheme for the
addition of a valve to a Mark III. receiver, o be
weed in conjunciion wilh the original eryatal. He
asks (1) If the Fupomi w practicable. (2) If the
secord winding 18 close enough to the primary for
reaclion purposes., (3) If we can recommmend a belfer
melthod

(1) Yee. For good resulte yvou will probably
want more inductance in the grid circuit than
given by the original coil. This can, of course,
be arranged, as the circuit may be tuned by the
AT.C.

{(2) Probably, especially if you increase the
inductance as suggested.

(3) No.

A. de B. (Floresse) asks (1) Whe in England
manufacturcs Kelvin'e siphon recorder. (2) What
ta the genamibivily on malliamps of his instrument,

(1} Wea believe this recorder is made by Muirhead
& Co., Elmers End, and alse probably by most
firma specialising in the manufacture of telegraph
apparatus.

(2} Its ro of merit will depend on the windings
used, but it should work on under & milliamp if
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suitably wound.
you exact figures.

C.F. (Cricklewood) (1) Asls for nformation
s fo where he can obtain a rectifier suitable for charging
accumtlators from 110volie AC. (2} For inslrucfions
Jor making o _ telephone  transformer.  (3) For
inatructions for gr intervaloe fraaformner,

(1} A convenient type, known as the Tungar
rectifier, 18 handled by the B.T.H. Co., Rughy,
whao will supply you with particular,

i2) Hee imaue of March last.

(1) You do not specily what type you reqguins.
For a L.F. transformer, seo reply to R.A . (Wicklow)
and various other recent answers,

H.E.N. (Newbury) asks (1) O lwo circuils
o which will be the most efficiend.  [2) Cheer
nhat range of wavelengths will each cirewil res pond.
(%) What alterations are necessary fo use V24 ralves,
and  will the circuils be as wensifive. [(4) What
approcimale  increase in arnsifiveness  awerld  the
wrlditian of one more valve malke,

(1) We distinetly prefer No. 1--an ordinary
resistance amplifier with capacity reaction.

(2) All wavelsngtha from about 1MW ms up-
witrda — there §8, of course, no hard.and-fast role
lower limit.

{4) The only necessary slteration is the reduction
of the H.T. volis to about 24,

{4) Tt should approximately double the strength
of signala.

C.L. (South Norwood) aske reribus queslions
an the use of a Mark T11. receiver with a valre and
a frame aerial,

You do not say how you proposs to arrange your
wiet, You might postibly manage it for short waves
with the coils vou mention, which wouklil, however,
e muech too amall to meach GARI s, Thes Peceiver
in not of convenient type for adaptation te frnme
aerial working, and would be highly insensitive
n4ed in this way, with s single valve and small
frame. The [rame should be placed vertically,
and arranged to rotate about a vertical axis a0 that
ith edge can be pointed to the station reguired,
Any 1:,,;'}5 of eoil could be used for lomding.  Whet her
the set could be used for C.W. depends on the nature
of the alterations made to this set,  See also
recent replies, and an article appoaring on this
ool Ver.

EXPERIMENT (Glasgow) sends a skefch of
a single valve acl, aboul which he asks various gues-
tinns,

The ret is of guite a normal tvpe one of the
simplest valve sets used. It ahould give guite
ool results. We cannol give dimensions of wind.
ings aecurately, as you do not state aerial arrange-

The makers will be able to guote

ments.  For 6,000 ms. AT might ke 07« 67,
of No. 24. Jigger primary, 67 <47, of No. 24,
Secondary (reaction coil), 3 - 37, of No 28

A.T.C., in parallel withYA T.1., Ul infds.

w.D.J. (Liverpool) (1) There iz no simple
rule for converting Brown & Sharp wire gauges
into British atandard sizes. You o not state the
wizes you want the equivalents of, but for your
purposs  you will probably find sirmilar numbers
in each system sufficiently near to use.

THE WIRELESS WORLD

{2) We are afraid medical electricity is somewhat
out of our line. The apparatus you mention. when
ot purel}' " gquack,"” probably operates by a simple
low tension [.C. discharge, at the voltage of the
battery supplied. The current will be very small,

V.G, (Halifax) asks for peartcculors of o rolee
ael lo recejve the wsuad commercial sinfions on an
ireloor  aeriad, inveerfed Lo hein owire, spaersl 6
15" bang, erected in o false m-'lif under slates.

We think you would find a frame aerial much
prefernble to an aerial of the type you sugpest.
There Are so many cirraits pﬂmﬂr]e that we can
only refer you to any of the multivalve sets, using
not less than 3 valves, illustrated in these rolumnx
or in the body of the magazine,

H.V.R. (Eton College) srnds a sbeich of o
receiver, and asks (1) Jf a condenser would give
good  resulfs, awnd, (f so, what capacity if whould
harve, and where of should be placed. (2) If w
loaufing eoil tn the acrial eorenil  would i prove
reatelta. (4} If there is any objection te his aerial
passing through a tree, provided thal it does not fouck
the branches. (4) If the shorl wave funing coil
deacriied in the iwsnwe of October 2ud would be of
e sl Bliis mel, angd, if s, Bene i ahereld be frime ried.

We beliove the vircuit suggested 2 guite novel ;
it is, at all events, guite unfamiliar to ux. The
reaults with it will he very poor. We are unabile to
follow how the valve is intended to function. and
ﬂtrmm-l:n,' advise vou to iry o more pormal (vpe of
il

(1) This will ddepend on the type of circuit
rmpduyed,

(2) Most probably.
(#) No—provided that you do not get damage

from wind.

{4) No.

C.E.T. (Milddlesbrough) encloses aketch of hes
proposed  receiving ael, and asks (1) Wavelengih
(@) asr shown, (b) with A.T.J. 10" x8" 24 1.
{2) The capacity of the condensers 1 and 2
() The size and number of sheets of tinfoil for the
tele phone  condenser. (4) As he cannot crect a
langer aerial, wonulid we recommend a single or dowble,
any 4" apart,

(1} Probahly ahout
and 2,5H with.

(2) 7 could be MWK mids. and C2 -4 mida
The tube condensers yvou mention will have too
small n rapacity (about -G mfds) owing to
the thickness of the dielectric.

{3) Ahour | dozen sheets, 3”7 ~ .7, and one sheet.
of waxed paper, dielectric will do

i4) -Double, by all means, if you cannot increass
the length, whirh you should make svery effort
to do.

.30 ms, withouwt AJT.T.

K.G. (Manchester) asks, with reference fo the
Fremeh L1 amplifier (1) What i ifs oplimsm
waarelength,  (2) If we Enow whether it ia mentioned
ine the T8, F. texi-book,

(1) Wavelength range from  1,500-20,000 mF,
Optimum not stated, but probably about 10,000 ma,
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(2) We do not know, We have seen a good
pamphlet issued by the makers, to whom vou might
apply.
NTHUSIAST (Lelghton Buzrzard) rncloses
a skefch of a receiver circuil, and asks (1) Nizes of
eoil and wire in the coupling coila to receive 4,000 ma.
(2) I# the cirewil correct and to the beal advanioge.
{3) (a) The capacity of the fired condenser, and
ib) what advantoge, iof any, would i be fo have a
varuible condenser in the defector cirenil.  (4) Is
the aericl

(1) The |:n-|'||l:t'||mr3.r ahould be 5 long and 4
diameter wound with 22 8W.GG, The secondary
8" long and 5" diameter, wound with 28 5.W.G.
The closed circuit condenser -0085 mifds.

{2) The aerial cireuit is correct ; the closed circuit
and detector cireuit is wrong, Bee the back numbers
of The Wireleas World for a diagram ; Fig.
page 02, of the 2/10/20 issue gives the simpleat
two-circuit roceiver, The closed circunt condenser,
situated as shown, is absolutely easential.

() (a) 003 mids. (k) No advantage as aituated.
Bee answer to ().

(4) Yes.

J.B.B. (Helston) describes o circuils, one o
aingle valve receiver and the other a low frequency
am plifier.  He stales thal urder eertain circumatances
he gris no smignals. He asks (1) Why this (5. (2)
With reference lo the Mark ITI. X.W. tuner, for a
wpiring diagram to convert this for wee with a v odee,

(1) In the case of failure the plate cireuit of your
firat wvalve 18 hroken. By inserting telephones
the plate circuit is completed, and the potential
acrosa them is tranemitted to the amplifier. You
aliould use an intervalve transiormer,

(2) An article on this subject will shortly appear.
See note by the Editor in the 2711720 issue,

F.W.R. (Croydon) scnds a skefch of a crysial
receieer, ard aska (1) I the coile are wound awith
to fine wire ; No. 28 for A.T.1., and No. 35 for
the tuned circuil {nduclance, (2) If an additional
arcial Muning incducfance would  dmproee  mallers,
(3} What gauge wire lo ner fo wind if. [4) If &
peote nlionneler 1o neceasary with silicon,

(1) Somewhat ; better No., 24 for AT.L., and
Moo 2B for Jigger use,

(2] Certainly, make it at least as hig as the jigger
primary : preferably higger.

(3) No. 24,

(4} 1t is not essential, but will pmhahh |mpm1.e
results,  In any case, the potentiometer s shown
wrongly connected ;  see IE;:: (1). page 662 of
Decrmber 11th issue.

ELECTRON (Derby) asis (1) The probable
macimum  arnal current in millinmpercs in oA
10 wall ealve Iransmilter sel. (2} What relabion
i# Fthere holween the plafe currewt and the oeriel
current,  (3) With suek a aef, v e Feconiiend
cunfrod by microphone tn the carth fead or e wee
of @ wecond control valre.  (4) For particulars of «
chole el auitable for suei o wct, of thin in wecvssnry,

(1) It is difficult 1o say at all aceurately ; prob-
nhly about 250 milliamp=

(2) Beyond the fact that the plate cureent
generally increases with the aerial current (and even
thia is not always triue) thers is no simple connection.

(3 We oo not think that with =0 small o st

the possibly increased officiency of a control by a
second valve will balance the disadvantage of the
extra complication. A microplone in the carth
lead is poasible but we ahnulrf fer microphone
grid control of the transmitting v F

(4) We are afraid we cannot answer this question
without knowing the type of circuit you propose
to use.

F.H.

for eriticism,

(Leeds) rncloses dingrams of hwo circuils
amd asks (1) What wavelength they
will  receive.  (2) The wpprorimale ca pacity af
certain condensers. (3) 1f O W, rece ption is possible
on either aet.  (4) If the dimiensiona for a loose
cou pler are correct,

{1} The aerial circuit of A will tune to 4,0HH) ms.
roughly.

(2) The aerial cirewit of B will tune to 5,200 ma,
roughly. You do not state the thickness of the
glass dielectric of your condensers, 80 we cannot
caleulate their capacity nor the wavelength of
your closed circuit in B.

{3) No.

(4) Batisfacrtory.

T.G.L. (Birmingham) asks (1) What js a foop
aecrial. (2) Does a Toop aeriol reguire an earth.
(3} What iz 0 Fuller Telephone,  (4) Can a Fuller
Tele phone be waed for wireleas purposes,

il) See page 112 of the May 15th issue, and
articlea in the two succeeding issues,

i{2) No.

{3) An arrengement for, tramsmission of signals
along a line by D.C. pulses interrupted at asudio
frequency hy A tick: mechanism at the receiver
enil.

{4) The Fuller Telephone receiver could probahbly
be adapted ratisfactorily for C.W. recoption.

AETHER (Burton Jovce) sends a akefich of
a three-valfer ampdifier, awd asbs (1) o2 a reaclion
coil  necessary in oorder oo opeeeiee LW with bhise
type of anmpdifier. (2} If necessary. where ahould
e inmert of.  A3) If the sel can be worked with fewer
radves than theee, by plugging through from an earlier
reelee direet to the l‘-rfrpﬁfmr fra vafurmer,

i1) Bet shown is an L.F. amplifie:. You will
nexd reaction in yvour receiver previous to this,

i2) It should be fairly easy to arrange for
detection on the first valve of the amplifier, putting
A reaction coil in the plate circuit, with a condenser
aerosd the transformer winding in this circwit,

{3) Yes, One way would be as follows : Insulate
the plate terminal of the last valve in use from the
connection on its socket with which it normally
makes contact, and connect it to th> plate terminal
on the socket of the third valve, removing the valves
not in uee from their sockets,

R.A.L I:Gt"lm!-h:rj aske for o diagram of a highly
arnpilive cryalal r-w'u er for reee plion of spark, T W,
el tele pheeny.  (2) The eapacily of the condernners,
(3) The eonnections fo o propgosed corewil for buzzer
teats, (4) The length arwd gauge of resisfance wire
Jor g putentiomeler fur ergstoal rirewil,

(1} We regret that we do not know of any ervetal
receiver that will reesive CW. You will Ffnad
many cryvstal cireunita given in recent iesues,
Fig. 11, page 502,

12} The tuned eirewit condenser should be about
Ml mifdds for long wavelengths,

N I
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(3] Connect the buzzer and cells across one slab
of the A.T.L., not altering any other connections,

[4) About 1080 ft, of No. 38 Eurcka.

J.R.B. (Canterbury) asks for a wiring diagram
Jor a0 Morse Tnker.

We do not think you will get encugh current from
a two.valve receiver to work a normally wound
relay, except poasibly from wvery strong signals.

T

Fig. 1.

—_—

i
" IU

-runqq

Connectiona should be as in Fig. 1. No potentio-
meler 18 NeCessary.

M.D.M. (Cricklewood) aska (1) For snformation
regarding rafio of turns of funing inducfance fo furns
of reactance conl in valee cirenwils, (2] With reference
tir wu wethod for measuring the resistance of leaks
by means of a sensilive galvanomefer and bollery
af known vollage, if (hm's Taw holds good jur this
wethenl,  (3) If 240 volts ILC. from the mains ia
stifficient plate coltage for O.W. and telephony
treemarnigmsion.  (4) What ameunt of currend will the
R type French vifee peass,

(1) The guoestion is one of grest complexity,
as more reactance turns are required when the tuned
circuit has a large H.F. resistance.  In some cases
many more turms of reactance than of inductance
e rﬂimrﬂl Multilayver coils enable more rnu?hni{
tiv b obtaimed with fewer turns, but in general the
H.F. resigtance of these colls 15 greater,

12} Yes.

(3} Yes.

(4 1015 milliaimge.

RADIO [Nurwil:h'_i hew o aelection of o pparatus
ui FT pRAvARIOnN, wheeli he rl-ll.'il.ﬁq-v fer FRALE “I-fu i
reeeicer,  He anks (1) For a dingram of conneelions
feor the eibeire, (2} For suggested additions. (3) For
worr leogth range  with o frome aerial,  (4) For
el imee pewdvonim oof freoene werinl,

-II} [}iuﬂrﬂ.ln ;_.-‘i'l.'Prn i F‘ig. 2.

= 1

of vour apare sluh inductances to load up your
elosed ecireuit.

(2) Cirid condenser duplicate of your present one
Griel  leak, 2.3 megohms. Blocking  condenser

Wil CAN e SOTIE

1 gl
Iy R

L

-1

Fig, 2.

THE WIRELESS WORLD

B PO talnEIJuneu and H.T., -3 mide. Heaction
eoll in seriea with hlocking condenser and tele-
phones on “ earth " side of H.T. battery, coupled
to closed circuit.  Size to be found by experiment.

{3) The set aa it stands will not give good results
with frame serial, as the valve only rectifies.

{4} SBea articles on frame serials in the issues of
May 29th, and June 12th last—particularly the
latter.

G.A.H. (Farmborough) asks (1) for a criticiem
af @ receiver circuit.  (2) If an intervalve tranaformer,
2,000 ohms. primary, 20,000 ofims. secondary, could
be wwed in Az circwsl, with a erystal detector and valre
amplifier. (3) For suggestions as o im provernends
Jor wireleas tele phony reception. (4) To whal prpaose
he can put two ordingry fell tele phone receivera.

(1) The circuit appears to be correct, but we do
not understand why you employ 8 pancake coils
in your plate circuit, apparently not coupled to
anything. If you are not using reaction omit
thesa altogether. otherwise use the least possible
inductance to give the required reaction.

{2) The above circuit 18 & valwve. -detecting circuit.
Consequently, a crystal detector is not required.
Y our tru.nnl'urmer could he used for & L.F, amplifer,
with primary in place of tefephnnﬁa

(3) We cannot think of any improvements except
that staked above.

(4] Use with telephone transformers as deseribed
in the issue of March, 1920, in place of your present
high resistance telephones. You will find them
somewhat insensitive.

Mesare, Mitchell’s, of Feckham, have asked us
tr.l nnnounce the names of the winnera of their

" WIT" competition, as per their advertisement
in our issue of December 25th. The winners are
Messrs. H. B. Hydes (Liverpool), W, P. Slater
(Doncaster) and F. Beote (London, N.10), to each
of whom a valve has heen deapatched. Consolation
pr'tam of a copy of " Science and Invention " and

*RBadio MNews ™ were awarded also to Messrs.
E. T. Manley [{Wimbledon Park), C. W. Hirst
[Acton) and H. P. Ford (Beeston). There were
280 entries for the competition.

SHARE MARKET REPORT.

Business in the Wireless Group has shown a slight
improvement during the last fortnight.
wa go to press, January 13th, are:—

Prices aa

Marconi Ordinary e . E2.5-0
Preference ... ... ... £2-2.6

Inter. Marine ... ... £1-4-.4

. Canadian 7-8
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