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LATTICE-WOUND coiLs

By Puiuir R. Coursey, B.5c, AAM.LE.E.

EFORE giving a more detailed
description of the duolateral winding
for long-wave coils, which was
nentioned at the end of the article
n * Multilayer Windings,” * a brief
reference will be made to a new type of
multilayer winding which has recently been
developed. + It is a combination of two
windings, one of the ordinary spiral-layer
type, and the other a lattice, somewhat
similar to the honeycomb, but with a shorter
pitch. These two types of winding are used
in alternate layers. Unlike the honeycomb,
however, the lattice winding has a small
swing, so that the wire crosses from side to
side of the layer several times before complet-
ing one turn, while one turn only is used
for each layer. This lattice winding, there-
fore, forms merely a means of separating the
proper layers of the coil, and thus reducing
its self-capacity, The alternation of the
types of winding in this way is equivalent to
building a coil with spaced layers similar to
that shown in Fig. 8% of the article on
“ Multilayer Windings."”

Fig. 1 illustrates a coil built upon these
lines, and clearly shows the outline of the
wire zigzag or lattice used to separate the
layers of spiral winding, This wire spacing
makes a rigid mechanical support for the
layers, and also provides a small addition to
the inductance of the coil, although at the

*A short description of this winding was
published in Everyday Engincering Magazine for
Auguat, 1920, from which Fig. 1 was taken.

t The Wireleas World, October 30th, 1920.

3 The Wireless World, October 16th, 1920, issue.

same time the resistance of the coil would
be somewhat increased. It is not obvious
without the results of careful tests whether

or not this coil would show any practical
advantages over a honeycomb or duolateral
winding, although it is perhaps somewhat
easier to build.

In order to support the coil when winding
a former should be used, provided with a
double row of pins—one row of pins for
each face of the coil—arran radially
around its periphery. Fewer pins will be
required than for a honeycomb or duolateral,
and in the example illustrated in Fig. 1,
only eleven on each face have been used.
The two rows of pins should be staggered
in order to obtain a proper zigzag, as is
evident from the coil illustrated. The pins
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may be withdrawn when the winding is
finished, leaving a series of loops projecting
on each side. It is possible to make use of
these to pass rods through for securing the
coil to its stand or holder, if so desired, and
in order to secure greater rigidity the outer
row of | may be bent over the end-turns
of the outside layer, as may be seen from
the figure, j

The duolateral winding is of very similar
type to the honeycomb, which has already
been described in these columns, but in this
case the turns of the successive layers do not
come radially over each other, but those in
alternate layers do. The turns of the second
Iafyl:r are spaced midway between the turns
of the first, and so on. This leads to an
increased effective spacing between the ad-
jacent turns of wire as may be seen by an
inspection of Fig. 2, in which the two types

. ——
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Fig. 2.

Comparison of Honeycomb and Duolateral Windings
TR Crods-meciion.

THE WIRELESS WORLD

of winding are compared in cross section.
The duolateral coil is thus a special form of
honeycomb coil in which the original cells
of the honeycomb formed by the first layer
are each divided up into four similar smaller
cells by the windings of the second layer.
Thus in appearance the rate cells of the
coil are much smaller, although similar in
shape, when viewed in a radial direction.

‘The criterion for a duolateral winding is
therefore that the angular advance of each
turn in degrees when multiplied by an integral
number of turns should give 7207 (r.e., two
layers) exactly, and mer 360°.

Expressed mathematically the honeycomb
and the duolateral windings may be written
as follows :—

n x F=360" Honeycomb.
(2n+ 1)F=T20° Duolateral.
where # is the angular advance per turn in
degrees and » is the number of complete turns
per layer. This last quantity must be a
whole number.

Applying the above to the hone b wind-
ing of which details were given in the article
on * Multilayer Windings,” we have F=12"
and n=230, whence n % }=230 x 12°= 360%,
the above condition is

s0  that we see
satished.
If we try #=230 for a duolateral we get

(2x 304+ 1)x F=T20°, or F=11-B03°. As
this number is not very convenient for setting
out for a hand wound coil; it may be worth
while to try and find such a value for » that
F works out to an integral number of degrees
if possible. By trial it is easily found that
F=16" and n=22 will satisfy this condition,
since(2 x 224+ 1) x 16 =45 x 16 = 720",
while 22x 16 does not equal 360°. We
may therefore work out a duolateral winding
for these values, obtaining the figures given
in Table I, although this winding scheme
can be taken only as an indication of the
chief outlines, and the experimenter should
easily be able to modify it to suit his own
special requirements.

In connection with these two types of
coil it is worth noting here that # should
always be a fairly small number, so that the
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LATTICE-WOUND COILS

wire returns to only just beyond its starting
point at the end of each rturn.

To construct a duolateral wound coil 1In
accordance with the data in Table [, we
shall require a central former provided with
two rows of pins as in the case of the honey-
comb coil, but in this case spaced 8% apart
instead of 12°. The front and back rows
should be stapgered as before. From Table
I it is evident that the winding will repeat
itself in the third layer—i.e., the turns of

Taere [
Duortaterar Winping witH 16° ADvaNCE,
FIRST LAYER., SECOND LAYER.

Front Bank Front Back

Face, Face, Face Face.
¢ | 188 & LB6
14° R IE 24" 212
az foa0® 40° 288"
48" 2567 il 244°
B4 2520 T2 280°
BO° 268" "/8" , 276"
aa" [ 2847 104" | 202
112 0 1207 [ J08*
12s° | 316° 138" 324%
144* | J32° 152 d40°
160° ' 348° 148 356
178* 4° 184° 12°
192* | 20° 200° o
208" a6° 218° 44°
Dag 52° 232 GO
2407 a8 248" 78"
2567 840 234" poe
b -l 1= ag0® 108
288% 118 ! i 1240
a04* | 132 e 140"
aJ20¢ 148 Jag° | 1587
S 184" d44° 1787
da2 150¢ 0" (Third 188"

&o. Layer.) &e.

the third layer will be radially over those of
the first, and the fourth layer over the second.

[t is possible to carry these mult-lattice
windings to further stages, giving tri-lattice,
quadri-lattice coils, etc., in which the winding
repeats itself after three or four layers
respectively, but besides being complicated
to wind they possess few advantages over the
simpler duolateral,

It may be noted that an additional useful
feature of these lattice coils is the possibility
of putting on another complete and in-

dependent winding between the turns of the
first. In this way two very closely coupled
windings can easily be constructed on the
one former. Such windings are useful for
wavemeters and other similar purposes, as
the inductance can be varied by connecting
these windings in series or parallel.

For example, suppose we consider a
lattice winding, either of the honeycomb or
duolateral type, with two other similar
windings, put on in the spaces between the
first. The coupling between these windings
will be very close, so that the mutual
inductance between any two of them will be
very little less than the inductance of either,

Thus, suppose each winding alone has
an inductance of 1,000 microhenries, that of
two of the windings in series will probably
be of the order of 3,900 microhenries, while
the three in series may reach a value of say
8,700 microhenries.

A wide range of tuning values is thus
possible with a very compact mductance, but
such schemes at the same time introduce
additional capacities between the turns of the
separate wfndingﬁ, which may reach con-
siderable proportions. These capacities, in
some circumstances, may seriously interfere
with the tuning qualities of the coil, and
should therefore be avoided whenever possible.

There is always the possibility of internal
resonance between the parts of the coil with
a harmonic of the frequency in use, or of
resonance taking place in the turns of one
of the unused windings

Although this scheme has been recom-
mended by some workers, it does not seem
one which should be encouraged, especially
for wavemeter work, where accuracy is of
prime importance. For purely loading in-
ductance purposes on long wavelengths it
has possibly some advantages, although,
generally, greater convenience in use may
be obtained by using a number of separately
wound cump[’-’:te lattice coils and arranging
these adjacent to one another, so that by
varying the distances between the coils the
inductance of the whole arrangement can be
varied quite easily over a considerable range,
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GENEVA WIRELESS STATION

HE Geneva Wireless Station, by
means of which journalists
attending the Conference of the
League of Nations are securing
a rapid distribution of their
messages, is situated on the Bel Air plateau,
at Chene Bourg, about three miles south of the
city and at an elevation of about 1,400 feet.

The station embodies all the latest develop-
ments in commercial wireless, including a
Marconi valve transmitter, operated auto-
matically at high speed ; but the outstanding
feature in this instance is unguestionably the
speed with which the station has been erected.
Wireless engineers were called upon to
do many unusual things during the war, and
invariably accomplished their task, but in
the case of the Geneva Station, a normal
three months' undertaking has been completed
in a fortnight.

This unique performance, which includes
the erection of a lattice steel tower 200 feet
high, has only been made possible by the
enthusiastic co-operation of the Swiss Federal
and local authorities and all prades of Swiss
workmen. The first wireless pgear, owing
to delays on the railways, did not reach
Geneva until November 4th, yet on Tuesday,
November Oth, the station was commencing
its trials, The station was completed and
the service commenced on November 15th,
the day the Conference opened. On that
date no less than ten thousand words were
cleared within a few hours after the
commencement of the sitting.

Three special buildings have been con-
structed on the site, the first being the power
plant. Here, current obtained from the
Geneva electric service is made to drive a
motor, which in turn rotates a specially
designed generator.  As a precaution against
any interruption by the failure of the external
current supply, the plant i1s duplicated, the
second motor being driven by an Austin
petrol engine.

In the second building are housed the
f-kilowatt valve transmitter, the high-speed
signalling devices, and all the usual wireless

auxiliaries, whilst in the third building,
nearest the aerial tower, are the instruments
for the translation of the messages into ta
form, which tape is fed at high-speed through
a Wheatstone automatic transmitter, This
building is in direct telegraphic and telephonic
communication with an office in Geneva,
adjoining the Conference Hall, and also with
a station five miles distant, where the acknow-
ledgments from varicus European stations
are received.

The transmitting aerial is of the umbrella
type. The earth system is located beneath
these aerials.

Motor-cyclist despatch ridersare being em-
piﬂ}red to supplement the telegraphic communi-
cations between (Geneva and the wireless station.

Direct wireless communication is being
provided by this station between Geneva and
a specially-erected receiving station at Witham,
Essex, which is connected by telegraph to
London. The transmitting station in this
country, a 15 K.W. valve trapsmitter, is at
the Marconi's Works, Chelmsford, and is
in direct telegraphic communication with
Witham.

Wireless services from Geneva to Nauen
(Germany), Amsterdam, Budapest, and Lyng-
by (Denmark), have been arranged, and it
is hoped to extend the scheme to Norway,
Spam Italy, and other European countrics.

It is interesting to note that this is the first
occasion upon which the newspaper world has
had at its disposal a channel of rapid communi-
cation in which Press messages have priority
over ordinary commercial traffic. :

This new station, which notwithstanding
the haste observed in its construction has
nothing makeshift about it, but is on the
contrary an emmple of the dermier cri in
radio englmzenng,

This service, besides relieving the Conti-
nental telephone and telegraph lines of an
enormous weight of traffic, enables the dele-
gates of the League of Nations a freer use of
these means of communication, and is an
excellent demonstration of the value of radio
telegraphy in the quick dissemination of news.

638



NOTES AND NEWS

Institution of Electrical Engineers.—0On
Wedneaday, November 24th, the session of the Wire.
lesa Hection was opened by the delivery of an addreas
by the Chairman, Dr. W. H. Eccles. Mr. Lt. B.
Atkinson, the President of the Institution, took
the Chair, and the Section was honoured by the

resonce of Dr. Alexander Graham Bell, the veteran
inventor of the telephone. After his introduction
by the President, Dr. Bell, who was received with
acclamation, made a short speech, in which he
said that the growth of the telephone had bewildered
him and surpassed his most sanguine expectations.
Ho was very glad to meet the members of the very
advanced Wireless Section of the Institution.
Dr. Bell instanced as an example of the progress
of his invention, in conjunction with wireless
waves, the recent experiments at Arlington (near
Washington ) when communication was established
with the Eiffel Tower, Paris, and speech was heard
at Honolulu.

Dr.. Eccles's address skotehed the history of the
Bection and of the recent developments in wireless,
The formation of the Section was the sutecome of
a suggestion to form a body on the lines of the
American Institute of Radio Engineers, when the
Institution stepped in and offered its help, with
the result that the Section was organised. The

ker then dealt with the immense progress
lowing the introduction of the thermionic valve
and other deviees,

Wireless Telegraphy and Telephony. The
inaugural address of the 167th session of the
BRoyal Bociety of Arta was delivered by Mr, A. A.
Campbell Bwinton, F.R.8,, Chairman of the Couneil
of the Society, on Wednesday, November 17th
The lecture was divided into two the first
dealing with radiotelegraphy, and socond with
the more special problems of wireless spesch
transmission, After a few introductory remarks
outlining the methods of radio communication,
the more recent developments in the recording of
wireless messages were demonstrated with the aid
of & Creed receiving perforator and printer. The
evening press message from Horsea station sent at
20,00 G M. T. was tuned.in and rendered audible to
the erowded andience, while at the same time the
Croed perforator was put into operation, recording the
message a8 o seriesa of holes in a paper tape.  This
tapes was then passed through the printer ahich
translated it into ordinary letters printed on a
paper strip. (See procesdings of Wireless Society
of London, page 641.)

Bu uently a special message was sent from the
Fjﬂ-nlh-'.il'qnwer ylhmrl.::; the courtesy of Général
Farriﬁt;db}- means I?:Edm uutmnntivnlrmnmiltﬂr
OPET by a punc - tanpe, 18 Message
was also {nknll:l down '::1 the Creed perforator,
aflterwards emerging from the printer as a printed
alip, which waa shown to the meeting by projection
0T A BCTEer.

In the second part of the lecture the especial
difficultiea of radiotelephonic transmission and
amplification were pointed out, and a successful
demonstration given of radiotelephonic recéption
on a short wavelength. The incoming speech

was amplified to be audible to the entire andience—
whistling being particularly good,

Amateur Call-Signs.—The following addi-
tions should be made to our amateur call -sign hist :(—
21 N: Mr. J. F. Fish, Blackpool. Hours of work-
ing, 810 p.m. G.M.T. Spark and CW. 21D;
Mr. E. 8. Frith, Thamea Ditton. Hours of working,
(100 watta), 3.30—4.30 p.m. and 830930 p.m.
G.M.T. Wavelength 180 metres, C.W. and tele-
phony.

Mr. F. G. Creed, a practical telegraphist and
inventor, left the service of the Central and South
American Telegraph Company in 1896, returning
to England in order to develop his inventions.
He invented the first keyboard perforator for pre-
paring punched Wheatstone slip, in 1887-8, This

Mr. F. Q. Creed.
waa rapidly followed by the Creed Receiving

Perforator, the Creed Printer, and numerous
other inventions and devices for improving and
speeding up existing telegraph systems. A des.
cription of the Creed instruments s given on
P 641 to 648 of thia issue.
‘ﬁB:!..F. Memorial Fund.—To commemorate the
played by the Wireless Section of the R.A.F.
mng the War a series of nine pictures was painted
by FljLt. E. Verpilleux, M.B.E., and was presented
by him to the Officers’ Mess, No. 1 (T) Wireloss
School, Winchester. J

The artist was able to obtain first hand  in-
formation and detail for his subjects, being & Wire.
loss Officer overseas in 3, 22, B, and 21 sguadrons,
and, later, the Wireless Officer of the 3rd Brigade
R.F.C.. and for his serviess was mentioned in
despatehes and awarded the M.B.E.

"]thn. ot of nine ** Wireless Pictures ™ is some of
his best work, and in order to let the public have
an opportunity of viewing it, reproductions have
been made in colour, about 12} by Bl suitably
mounted 25" by 207,

The title of each picture together with the artist’'s
description of it, is printed at the foot of each.

250 sets only have been made, 150 sets being
signed by the artist. The price per set is £4 48
for signed copies, and £3 3s. for an unsigned set.
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All profits are to be given to the R.AF. Memaorial
Fund.

All commumications re these pictures should be
wddressed to F. 0. C.C. Bazell, Electrical and Wire-
. less School, R.AF., Winchester, Hants.

Wireless Telegraphy and Forestry Fires.
The British Columbia Forestry Branch has recently
elosed a contract with the Marconi Wireless Tele-
graphy Company of Canada, Ltd., for the installa-
tion of four land stations and five launch equipmenta
for use in forestry fire protection work. One station
at the Forestry Office in Vancouver is already in-
stalled, and t first inatallation on one of the
small motor bhoata has been placed. Succeasful
tests have been carried out beiween these two sta-
tions at a distance varying up to 75 miles. On
nccount of the rup:gr:? character of the coast
country this distance is the limit of the radius
to be attempted for the present, although the
extreme radius of the wireless telephony sets used
is stated to be 300 miles over flat land or over
water. :

= m".:_ =

1

A front view of the new building at Nawen Wireless Station.

Mr. William Le Queux has been elected a
member of the Institute of Radio Engineers. He
ia at presont engaged in writing a number of stones
of wireless ashore and afloat which will appear
in the Premier Magazine from February to December
next year.

Institution of Electrical Engineers. On
[lw:amhur 15th, at & p.m., at the Inatitution of Civil
Enginesra, Capt. R. E. Trench, R.E., will give a
Iaclu.m eptitled ** The Range of Wireless Stations,™

THE WIRELESS WORLD

MNew German Wireless System.— According tao
the Department of Overseas Trade, it is officially
announced, saya the Berliner Tagebloft, that the
German wireless system is to be divided into three
distinet avatems, viz., the international, home, and
the special systems. The international systern
will consiat of the overseas service, which will ke
tranamitted by the large stations of Nauven and
Eilvese, and the European sorvice, the messagpes
for which will be forwarded by the central station
at Konigs- Wusterhausen. Th! home commumies-
tiong will be sent by what is actually the German
wireless n}a.tnm {Beichafunknetz}), and which is
comprised at present of 15 wireless stations. The
13 existing coast stations will serve for communica-
tion to and from ships at sea. The urnill wireless
d}'ni:emhm Very e:ﬂsnmun it includes, (1) The

uropean and overseas newspaper service ;
{Ej :Fthue wireless press service, which is at present
in process of formation, and by means of which a
message, sent by one station will be received
simultaneously by a large number of receiving

Fariepryrs

stations in Germany : (3) the wireless industrial
service for the circulation of industrial and financial
reports which is also in eourse of preparation ;
{4} the wireleas services for the tranemission of tims
signals, wamings of storms for ships at sea, and
all other important reports for ships at sea, of
weather reports, wireless communications with
aeroplunes, ote., including postal aeroplanes ; and
{3) the recviving stations for receiving foreign
Fress reports.
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THE PROCEEDINGS OF THE

WIRELESS SOCIETY OF LONDON

WIRELESS TELEGRAPHIC PRINTING ON THE
CREED AUTOMATIC SYSTEM

By A. A, CampPBELL SwiNTON,

N Ordinary General Meeting of
the Society was held at the
Royal Society of Arts on Thurs-
day, November 18th, Mr. A. A.
Campbell Swinton  (President)
in the chair.
After the Minutes of the previous meeting
had been read and confirmed, Mr. A. A,
Campbell Swinton delivered his Paper.

MR. A. A, CAMPBELL SWINTON.

I wish, in the first place, to mention that
we are working here under very adverse
conditions. There 1s a telephone pole on
the roof of the building, with wires radiating
in all directions, and the greatest trouble has
been experienced in getting satisfactory signals
because nfintfrference However, last night,
at a meeting of the Royal Society of Arts,
the apparatus worked remarkably well, and
I trust that we may be equally fortunate
to-night.

I will now proceed to give a description
of the apparatus that we are going to use,

So far as the purely wireless instruments
are concerned, they are nothing very special,
and you have already seen them before in
operation in this room on a previous occasion.
We have a small aerial on the roof of the
building, and connected to this through the
ordinary tuning inductances and adjustable
condenser there is a 5-valve resistance amplifier
working in connection with a 3-valve trans-
former® note-magnifier, to which the tele-
phones and the other apparatus is connected,
This latter consists, firstly, of a low-frequency
transformer connected to the grid of a sepa-
rate single valve, a 13-volt dry battery being
connected in the grid circuit so as to make
the grid negative. This is for the purpose

F.R.S,

of reducing the permanent plate-current,
Then, in the plate-circuit of this valve we
have a special relay, designed by Mr. R.
Carpenter, of the Creed firm, which, in turn,
is connected to a standard Post Office relay
through two resistances, each of about 1,000
ohms. This Post Office relay, in turn,
operates a power relay, also of Mr. Carpen-
ter's design.  This latter relay has no electric
contacts, but its tongue directly operates the
pneumatic slide-valve of the Creed receiver.
You will see that it is rather a complicated
system, and one of the difficulties that we
have experienced is due to the effects of the
kick-back from these relays. This is very
apt to react upon the wireless apparatus and
cause a sort of electric-bell continuous action.
This is not very easy to get rid of, particularly
if a frame aerial is employed, and it is for
this reason that we are not using a frame
acrial, though such an instrument in the
ordinary way works very well in this room.
For working these relays, however, an aerial
on the roof gives more satisfactory results,

Next, | must endeavour to explain the
Creed apparatus. It is somewhat compli-

cated and not very easy to understand, but
I will do my best to make it as plain to you
as | can.

In the first place, I must explain that the
message that we propose to receive on the
Creed instruments will be sent automatically
by means of punched paper tape, with a
transmitter operated on the Wheatstone
principle.  As will be understood, these
Wheatstone transmitters send ordinary Morse
alphabet, but they do so by means of punched
paper tape. Further, what the Creed receiver

is to take the Morse signals that it
rec ives, and from them reproduce an exact
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facsimile, in punched tape, of the original
tape with which the message wassent.  "L'hen,
finally, this tape, punched by the Creed
receiver, is put through the Creed printer,
which, from it, prints the message in Roman
type. '

‘ P['"Eg. | will enable you to understand this
more clearly. At the top of the fgure is
represented the letters F L. repeated twice
over, as received in ordinary Morse code.
The middle portion of the figure represents
the tape with holes punched therein, corre-
sponding to the signals. The small holes
along the centre of the tape are merely for
the purpose of regulating the speed, and may
be disregarded. The holes that represent
the signals are those on the edges of the tape.
When two of these holes are vertically above
one another this represents a dot, and when
they are inclined to one another, they repre-
sent a dash. Finally, at the bottom of the

THE WIRELESS WORLD
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Fig. 1.
figure we have the letters printed by the
Creed printer in Roman type, these particular
letters having been printed from Paris a few
days ago.

Fig. 2 is the Creed receiving instrument,

Fig. 2,
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and as it is merely a general view of the
instrument, together with the electric motor
that drives it, it does not show very much,
Fig. 3 shows in diagrammatic form the
construction of the apparatus. A represents
Mr. Carpenter's power relay. This relay
has no electrical contacts, but its armature, b,
15 provided with a light tongue, 1, to the
free end of which is attached an exceedingly
light-balanced slide-valve, 2 ; this is adapted
to control the supply of air to the small relay
engine, 3, the piston, 3a of which, is thus
moved from side to side in accordance with
the line signals which
actuate the relay tongue.
The movements of the
piston, 3a, are trans-
mitted by means of the
rocking levers, 4, to
the piston valve, 5, of
the main engine, thus
controlling the double-
acting piston, 6. From
each side of this piston
a rod projects through
the cylinder cover, and
thrusts in either direc-

a separate block with the die-plates and the
feed-wheel spindle. The correcting rods, 14,
have flattened points, 16, terminating in a
V-shape (shown separately at bottom right-
hand, Fig. 3), and when thrust forward are
adapted to enter the slots in the correcting
wheels, 17. Retracting springs are provided,
as shown, to restore the rods and punches to
their normal position against stops. The
paper strip, 18, which is previously centre-
holed, is led up between the die-plates, pa:t
the punches, and engages with the feed-wheel,
19, mounted upon the spindle, 20, to which
the correcting wheels,
17, are also fixed.
When the points, 16,
of any correcting rod,
14, are thrust by the

A

b striker  between  the
teeth of the wheel, 17,
the .rod adjusts and

holds the latter as well
as the feed-wheel, 19,
and the tape, in such a
position that the corre-
sponding punch, 15,
will perforate the paper

tion the adjacent arms e exactly opposite  the
of the three-armed 3. feed-holes. Mounted
bell-crank levers, 7 and " \E;_*__"Iﬁ - upon an extension of
8. Upon the arms, o m\l spindle, 20, is a friction
10 and 11,are hard steel 4 AL disc, 21, driven by the
strikers, 12 and 13, friction blocks, 22, fixed

the free ends of whil‘h
are bifurcared for the
purpose of thrusting
against the adjacent
heads of the rods, 14,
and punches, 15. These
rods and punches are
moun ed and gu[dfd In

17 18 19 17

upon the pivoted arms,
23, which are attached
to the motor-driven
spindle, 24. This
spindle rotates the
feed-wheel, 19, at ap-
pm:-;imatf:ly the same
rate as the feed-wheel

Fig. 3.
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of the transmitter. For adjusting the driving
tension, the spring, 25, is arranged to slide
longitudinally on the rods, 23.

The action of the machine is as follows :—
A line marking current in the relay coils
moves the armature, b, to the right, causing
the tongue, 1, to move the valve sharply to
the lefe. The piston, 3a, of the relay engine
is thus caused to move to the right, and the
valve of the main engine in the opposite
direction. This causes the main piston to
be driven to the right. The movement is
transmitted by means of the bell-crank, 7,
and the link, 30, to the bell-crank, 8, whlch
in turn causes the left-hand
striker, 13, to thrust the tooth
of rod, 14, between the teeth
of the wheel, 17, adjusting, if
necessary, the position of the
feed-wheel and forcing the cor-
responding punch, 15, through
the tape, 18. The tappet piece,
31, formed on the link, 30,
now comes in contact with the
striker, forcing it from the rod
and punch and permitting them
to spring back to their normal
position. On the reversal of
the line-current the relay tongue
s moved in the opposite
direction, causing a reversal of
the engine, when another opera-
tion similar to that described
15 performed by the right-hand
striker, 12, upon the right-
hand correcting rod and punch.
As the complete operation of
thrusting and releasing the punches occupies
only the 300th part of a second, the time
during which the feed-wheel is arrested is
practically negligible, and the difference
between dots and dashes in the tape depends
entirely, theref'nre, upon the time interval
between successive spacing and marking con-
tacts during which the tape is allowed to
run on, Even between the marking and
spacing currents for a dot, there is an appreci-
able interval during which the slip has
travelled a litle. The right-hand punch
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and the corresponding correcting wheel are
given a lead, so that although the spacing
punch is actuated later, the spacing perfora-
tion appears opposite the same centre hole
as the marking perforation.

That is a description, I am afraid, which
is difficult to follow, but the result is; as you
have seen in Fig. 1, that a dot produces two
perforations on the tape, immediately one
above the other, and a dash two perforations,
which are inclined at an angle.

Fig. 4 is the printer You will under-
stand that in receiving on this system it is
first of all necessary to get a punched tape.

Fig. 4.

This is put through a further machine, which
is really a sort of typewriter, and converts
the signals as recorded on the punched tape
in Morse characters into actual Roman

The machine is very remarkable, in that it
is a machine with what might be termed
a memory. My meaning is that, supposing
the machine gets, we will say three dots,
then it has to remember what it has got.
If subsequently it gets another dot, then it
has to print the letter H. Supposing, instead
of another dot, it gets a dash, it has pot to
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print the letter V. For numbers it has to
be able to remember five signals before it
knows what to print, and therefore, that is
why I say it is an instrument with a memory.

Fig. 5 is a diagrammatic sketch of how
this instrument works. Only a small portion
of the mechanism is shown, but I hope to
give you some idea of how it works. The
received perforated slip is passed into the
machine at A and out at B, while the slip
on which the printing takes place is drawn
by a pair of feed-rollers from the roll on the
upper left-hand side between the connecting
rods of the type bars and over the printing

platen,

The

perforated tape is fed forward, letter

by letter, in a guide-way in front of a series

of ten pairs of selecting needles, one needle
of each pair being mechanically connected
to a series of ten slide-valve-plates. Each of
these valve-plates can be made to occupy
one of two positions, thus providing a number
of different combinations, every one of which
opens one complete and particular passage
through the ten slide-valve-plates. Air,
under pressure, can thus be admitted to any
one of a number of small cylinders, each

containing a piston acting on the end of a
lever connected to a type bar.

The perforated slip is fed forward by a
star-wheel fitted to a spindle carrying a
toothed wheel, which is rotated as required
by a movement of a rack. The rack is given
a vertical motion for feeding purposes, and
a sideways motion for acting on any slide-
valves that may have been selected. Its
movement is obtained from the cam-shaft
of the machine, which is belt-driven by a
small electric motor. The extent of the
vertical movement is limited by the distance
to the first space signal, that is to say, the
length of a letter. To provide for this limit

I’|’

Sl T T e ]

there is a group of ten space levers, normally
in the path of the rack and preventing its
downward movement, Each space lever is
also in the path of one pair of selecting
needles, and when either needle of a pair
passes through a perforation, that space lever
is moved out of the path of the rack. Hence,
with any letter or figure of the Morse code
there is a clear downward path for the_feed-
rack until it reaches a space signal. A side-
ways movement is then given to the rack,
putting it in gear with the toothed wheel.
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Next, the rack is given an upward motion,
causing the toothed wheel to turn and the
perforated tape to be fed upward by the
amount of the particular letter that has just
passed. The rack is then moved sideways
again, clear of the toothed wheel, ready to
descend as far as the next space signal.

, The slide-valves, made of thin sheet steel,
have each a hinged extension, whose further
end is arranged to take up the movement of
the corresponding selecting needle in its
motion to and from the perforated tape. At
the same time, the extension is free to move
in a direction at right angles to the needle.
Each valve extension is provided with a
shoulder which comes into the sideways path
of the feed-rack when that particular extension
has been selected. At the correct moment,
determined by the ition of a cam on the
main spindle, the rack s moved sideways
and, engaging with the shoulders of the valve
extensions which have been selected, moves
the corresponding slide-valves into their
second position. Another cam opens a main
valve, admitting air, under pressure, to the
slide-valve chamber, whence it passes through
the ten valve-plates by the one hole available
in that particular setting of the valves, forces
up the particular piston and prints the corre-
sponding letter. Another main valve is then
opened to allow the air to escape, and the
selected slide-valves are returned to their
normal position.

Although more than the required number
of selecting needles for any particular letter
may pass through the tape, only the proper
number of slide-valves are acted upon by the
rack, on account of the spacing lever prevent-
ing the rack descending beyond the required
amount.

It will be observed that there are twenty
selecting needles, but only ten acting on the
lower row of holes in the perforated slip are
attached to valves ; the other row of needles
is not necessary for selecting purposes, but is
required for shifting the spacing levers for
the first portion of a dash signal.

This instrument is by no means easy cither
to explain or to understand, but in its main

G
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features it is not unlike an ordinary type-
writer in which the printing levers, instead
of being actuated by the fingers of an indi-
vidual, are each -connected with the piston
of a small pneumatic cylinder. There are
as many cylinders and pistons as there are
characters to be printed, and the wonderful
part of the mechanism is that whereby the
cylinder connected with any particular letter
that has to be printed is connected to the air-
supply at the right moment. This is effected
by the sliding perforated plates, which con-
stitute a very elaborate form of slide-valve
controlling the access of air to the whole of
the cylinders, but admitting the pressure to
only one cylinder at a time. The motions
of these sliding plates are in turn controlled
by the little pins, which are all the time
feeling for the holes in the perforated tape
as it passes by, and working in and out of
these holes.

[At this point the following message was
received from Paris, the printed tape contain-
ing it being thrown on the screen :—

This mossage in sent by permission of Général
Ferrid by automatic perforated tape wireless
transmission from thard:.:iiﬂhl Tm?m i:;tﬂn
parsom of bing meoded 202 Gl 1 printing
and of the Wireleas Society of London, on the
oceasion of an address on wirelees telegraphy by
Mr. A. A. Campbell Swinton, November, 1920,

Fig. 6 is reproduced in facsimile from a
portion of the message as received, while
Fig. 7 shows another portion of the message,
with the -:urrcspundmg portion of tape
punched by the receiving apparatus.]

Before we close, I think we ought to

a very hearty vote of thanks to Mr.
F. 5. Creed and his assistant, Mr. Carpenter,
who have taken enormous palns in shawmg
us this wonderful system of printing by wire-

FRaDM THE CIFFEL TOWER PARIS

TECORDED ON A CREED TYPE-PRINTING

RECEIYER AT A MEETINH OF THE W|RELESS

SCCIETY OF LONDON ON THE OCCASIOD oOF

AM ADDRESS BY HR A A CAMPRELL SWINTON

Fig. 6.
V]
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Fig. 1.

less tr:lc-graphv Until yesterday this system
of actual printing in Roman capitals by wire-
less telegraphy had never been PFE"FIHUS]}"
shown in public.

The actual programme intended for this
evening Is at an end, but as we happen to
have here some wireless-telephone apparatus,
which was brought for the purposes of the
demonstration last night before the Royal
Society of Arts, perhaps you would like to
have a demonstration on a small scale of
wireless telephony.,

Fig, 8 shows diagrammatically the connec-
tions at the transmitting station. P is the
power valve, while ¢ is the control valve
connected with the telephonic microphone
on the right through the transformer, T.

- T
@

T HT
—l—
! ¥ )
o -
.;-_F
N - A
Fig. 8.

F, supplies current for the filaments.

The aerial is shown at the top of the
figure, and it will be seen that the plate
electrodes of both valves draw their high-
tension supply of electricity through the
choking coil, L, from the 400-volt dry
battery, HT, while the B-volt accumulator,
The
whole arrangement is one of the forms of
wireless-telephone transmitter employed by
the Royal Air Force.

Coming now to the receiving apparatus in
this room, we are going to employ a short-
wavelength 3-valve amplifier, which was
made for me by Mr. Sullivan, the well-known
telegraphic instrument maker, at very short
notice, specially for last night’s meeting.
The connections are shown in Fig. 9, and
as you will observe, the connection between

PR

Fig. 0.
the adjacent valves is made by means of
transformers. The transformers have no
iron cores, and are specially designed to suit the
short wavelength. Inaddition, the primary of
each "of these transformers is fitted with a
separate adjustable condenser by which it can
individually be tuned. There are also two
potentiometers for the purpose of regulating
the grid-voltage on the last two valves, while
the current through the filaments of the
first four valves can be regulated separately
from that through the filament of the last
valve.

In connection with th-: aerial on, the left-
hand side of the hgure there is a series-
parallel switch by which the primary tuning
condenser can be put either in parallel with,
or in series with, the aerial. "This instru-
ment, which is not unlike one of the arrange-
ments described at our last meeting, works

well on 200-meter waves.
The President: 1 have to announce that

Baty
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Dr. J. A. Fleming. F.R.8., will give a lecture on
Decamber 10th at 8 p.m., at the Institution of
Civil Engineers on " A 4-clectrode thermionic
detector for damped and undamped oscillation of
high or low frequency.” [ am sure we are very
much honoured by a gentleman of Dr. Fleming's
empinence giving us the first description of this
new important invention that he has made,

I have aleo to announce that the Annual General

Mooting of the Society will be hald at the Royal -

Bociety of Arts on December 21et, at 8 p.m.

Mr. F. Hope-Jones : [ have been asked to
make an announcement regarding the trana-
Atlantic tests which are to taks place for amateurs in
February next, The Marconi Scientific Instrument
Company are going to award one or more prizes
to succesaful amateurs, though it is, of course,
rather early yet for them to apecily precisely
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what these shall be or what the conditions and-
method of judging the awards will be. An
announcement with regard to this will be made
in dues course, but it ig thought desirable to mention
the fact that they intend to award prizes to purely
amateur radio telegraphists, and perhaps the mere
announcement may encourage other bodies or
frms to follow the Marconi Scientifie Instrument
Company's example

I think whilst T am on my fest 1 should like
to be permitted to move & vote of thanks, which
I am sure will be carried with acclamation, te our
Preasident for his moat excellent lecture.

The vote of thanks waa cordially responded to,
The President: [ am much obliged to vou.
and | have now to declare that the mesting is at-

an emnd.
‘The meeting ad:ourmed at 8. 40 p.m,

WIRELESS CLUB REPORTS

The Wireless Soclety of London. .

The annual general meeting of thia SBociety is
a.rra.nga:l to take place on December 2lat, at
TiL. , at the Rn}rn.'l Society of Arts, John Bireet,
Ai‘a Paper will be read by Prof.
{:l'hu:ldmglnn, of the Leeds University on
i erﬂlﬂu Valve Circuits applied to the measure.
ment of Physical Quantities,” illustrated by ex-
riments. o business of the meeting, which
will include the election of Officers and Committes,
for the forthcoming year, will be duly announced
by letter to members.—Hon. Secretary, Mr. L.
McMichael, 32, Quex Road, W. Hampstead, N.

Shefileld and District Wireless Soclety.
{ Affiliabed with the Wireless Socicly of London, )

On November Gth Mr. L. Johnson gave a very
interesting Paper on the more mecent  research
work he has been carrying ont in wirsless telephony,

Mr. Johnson illustrated his Paper with lantemn
alides, many of them being photographs of his own
apparatis.

A demonstration of wireless telephony with
transmitting and receiving setsa was also given.

On November 1Bth, a very interesting and
instructive Paper was read before the Society by
Mr. Walter Burmet on ** Bmall Wireleas Tranemitters
—8Bpark and C.W. Types.’

The lecture was illustrated by lantern shdes and
also by a varied collection of ap tus. A small
portable spark set, which was before the War
for use in connoction with & troop of Boy Scouts,
wasa also described. It has since been ro-designed to
eomply with the P.M.G.'® regulations, and even
with the very small amount of power allowed is
capable of signalling over considerable distances.

Amongst other a tus described and shown
was the Wilton Tranamitter and a small C.W.
trench set, which, with the modem valve and

a smaoll aerial 3 ft. high, ia capable of sending
messages over & distance of several miles.

A good deal of practical information waa given
with regard to the design and construction of seta,
in order that members might have some data to
work upon in building their own transmitters.

The meeting terminated with an interesting
discussion and a hearty vote of thanks was given
to Mr. Burnet.

Thia Society has now 125 members, and is doing
very useful work. All intending members are
advised to communicate with the Honm .Secretary,
Mr. L. H. Crowther, 156, Meadow Head, Wood-

Beaia.

Bradford Wireless Soclety.
{ A Mdiated uith the Wireless Sociely of London.)

A meeting was held on November 5th, the Viee-
President being in the Chair.

The minutes of the previous meeting were read
and accepted as correct.

A letter was read from Mr. P. B, Coursey, of the
Roadic Review, asking for the co-operstion of the
members in the schems for receiving signals from
Amerncan amateurs. It was propossd by the Chair-
man and carried, that the Secretary should commu-
nicate with Mr. Coursey and intimate 1o him the
willingness of the membera to co.operate in the
said arheme.

The Chairman proposed that, in order to aesist
thoas beginners, who perhaps would not like to
ask elementary questions publicly, a box should
he prepared into which any questions could be
put unsigned ; the guestions to be discussed and
answered at the mestings. Thisa was carmed
unanirnously.

Three new members weore elected, making our
total membership well above 640.

A Paper was read by Mr. Whitely on " Systema
and Circuits of Spark Transmitters " which was
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both extremely interesting and much apgrr:iamd.
A vote of thanks was proposed by the LFTnan
and seconded by Mr. J. Baver.

A meeting was held on November 18th, at
7.45 pm., in the Club-room, the President, Mr.
Wood, in the Chair. After the minutes of the
last meeting were read and accepted as correct,
the Chairman then called upon Mr. W. C. Ramahaw
{Vice-President) to deliver his lecture on * The
Adapting of Old- Apparatus to meet Modern Re-
quirementsa.”’ Thea urer had with him & sat
of & tus made some 6 originall
intunlmur long wave nr}’utﬁnrﬁu’hu lihvl:ln.l.rgl 35
in 8 very clear manner the method of conversion.

The Bacre takeas this opportunity to state
that he would be wvery pleasad to hear from
any gentleman willing to read a Paper or
give an exhibition.—Hon. Secretary, Mr. John
Bever, 85, Emm Lane, Bradford.

Burton-on-Trent Wireless Club.

{ A ffilvated with the Wireleas Sociely of London, )

At the fortnightly meeting of the Club held on
Friday, November |9th, with Mr, A, Chapman (Vice.
President) presiding over an attendance of about
25 members, the Hon., Secretary read a letter
received from the Wirelesa Bociely of London
regarding affiliation, and asking whether the Club
could send one or two delegates to a Conference of
Wireleas Bocieties early in the New Year. It was
decided to defer the consideration of the guestion
of sending delegates until further particulars were
received as to what was to be dispussed at such a
Conference,

A letter waa read from Mr. Robert Tingey
regarding a proposed Wireleas Collage. No action
waa taken thereon,

It waa resolved to apply to the P.M.G. for a
transmitting licence.

Four new members were elected, and a hearty
vote of thanks was accorded to Mr. Maunce Lloyd
for the kind servicea he had rendered to tha Club
during his leave.

Mr. F. V. A Bmith read a very interesting Paper
on “ The History of Wircless Tolegraphy and
Telephony."

Subscriptions for the year 1920-21 are now due,
and are as follows :— For membera over 21, 5Sa. :
for members under 21, 28, 8d.—Hon. Secretary,
Mr. K. Rose, 214, Belveders Road, Burton-on-Trent.

Brighton Radlo Soclety.
( A filiated with the Wireless Society of London.)

A meeting of the Bociety was held in the Banner
HRoom, at the Oddfellows’ Hall, Queen’s Road,
Brighton, at §.30 p.m.on November 11th. Despite
the somewhat trying weather the attendance waa
excollent and included members from towns
outsde Brighton,

The offer of the Banner Room by the SBecretary
of the Oddfellows’ Institute for future regular
meetings of the Soeciety was placed befors the
members, and it was unani mously decided by ballot
that ms a temporary measure, thia room be taken
for weekly meetings on Thursdays.

One new member was enrolled.

Mr. 0. G. Bandlord was elected to be member
of the Wireleas Society of London for the ensuing
year, and arrangements are being made for this
gentleman to attend at the coming meetings of
that Bociety.

An interesting discussion followed econcerning
the experiences of various members with regard
to their aeta, A seresd of Papera will be arranged
for, the first of which it is anticipated will he read
al the next meeting.

The object of thia Society is puraly to dasist
and bring together local amateurs, no technical
cartificates of any nature being necessary in order
to gain admission to membership, keen interest
in the science being the main qualification. Any
intereated reader 18 invited to communicate with
the Hon. Secretary, Mr. D. F. Underwood, 68,
Southdown Avenue, Brighton, who will be pleased
to furnish Tull details.

North Middlesex Wireless Club.
(A filtaled with the Wireless Sociely of Londun, )

A very succeasful mesting was held on Wednesday,
November 17th, st Shaftesbury Hall, Bowes Park,
Mr. G. W. Evans in the chair. After the usual
business, Mr. Haines, who hed kindly offered io
come down for the evening, was ealled upon to
give his lecture on the German Army receiving
get, which he had brought with him. Mr. Haines
gave diagrams, clearly illustrating the connections
of the set, and drew attention to a number of un.
usual features which it possessed, He then took
the set apart, and showed the interior conatraction,
and it was interesting to note that porcelain  had
been substituted for ebonite in t insulation,
which pointed to a scarcity of that article in
Germany during the war,

A short discussion then followed during which
Mr. Hainos replied to gueations, after which the
pot was connected to the Club's aerial and a practi-
cal demonstration of the capahilities of the instra-
ment was given.

At the close of the meeting a vote of thanks was

to Mr. Haines for a8 most instructive evening.

Those wishing to join the Club may obtain full

iculars from Hon, Secretary, Mr. E. H. Savage,

ithedale, Winchmore Hill, N.21.

Newcastle and District Amateur Wireless
Association.

{ A filiated with the Wireless Society of London.)

The weekly course of instructional lectures given
by Mr. Dixon has now reached the interesting stage
-Dg' ractical receiving circuits, Thess lectures
are followed by a discussion dealing with circuits
brought into notice by members wishing to obtain
further information. Such discussion has resulted
in & number of intereating and instructive debates,

Intending members apply to the Hon. Secretary,
Mr. Colin Bain, 51, Grainger Street, Newcastle.

Halifax Wireless Club.
{ Affiliated with the Wireleas Sociely of Londeon.)
This Club continues to make good progress. At

our last meeting a full attendance weleomed
Mr. Forbes Boyd (late R.AF.) of the Sheffield
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and District Wireless Society, who lectured. on
*“The Thermionic Valve." Mr. Boyd treated his

subject in & wory lucid manner, and his ex-’

planations of the functions of the valve wers of
great benefit and interest to his hesrers, The
lecturer had propared large drawings illustrating
the points touched upon, and earried out various
succesaful experimenta,

At the Royal Halifax Infirmary Bazaar held at
the end of Oetober, the Club inatalled and worked
i wireles: installation. Permission was obtained
from the P.M.G. to do thia, and the affair was &
TRl sunheess.

On Wednesday, November 3rd, Mr, P. Denison
gave a lecture on the construction of the short
wave receiving sel ussd at the Bazaar and outlined
ita constrdetion. Mr. Denison also dealt with
various types of short wave receivers in a very
clear manner, anid his remarks were very helpful
to the large number of members present.

Many other lectures have beon arranged for the
winter seasion, and we are looking forward to a
very auceesaful season. —Hon. Secretary, Mr. H. L.
Pemberton, Clare Hall, Halifax.

Liverpooal Wireless Assoclation.
{ A filiated with the Wireleas Society of London.)

A meeting waa held at the RHoyal Institution,
uitt Btrest, on November 1(kth. Certain
ntlemen were elected to further augment the
mittes, and to give new members an oppor-
tunity of sharing in tha control and work of the
Aspociation. Mr. J. Wainwright was elocted as
Hon. Treasurer, vice Mr. C. Wertley who has
resigned through pressure of business.

It was decided to commence & course of progres-
sive elementary studies in wirelesa telegraphy for
haginuara. and the firat lecture dealing with the
subject was given on Wedneaday, November 2dth,
Meetings in the future will start at 7.30 p.m., and
the first half hour of such meetinga will be devoted
axclusively to beginnors. Measrs, Lewey and Hyde
have undertaken the duties of joint i‘;nluraru to
beginners,. Mr. J. Coulton announcea that he is
in a position to offer membors a discount of twenty
per cont. on all wireless apparatus.

A substantial sum of money hea already been
given and promised towards the Asscciation’s
Apparatus Fund, and further offers of both cash
and apparatus continue to roll in ; it is anticipated
that the Association will very soon have a good
collection of apparatus to  put  before its
members.

A meeting of the Association was held at the
Hoval Institution, Colguitt Street, Liverpool, on
November 2fith, when a demonstration was given
by Mr. 5. Lowey (member). By kind permission
of the Institution Authorities, two parallel wires
had bween stretched in the “ B Boom " on the
first floor of the building, each wire being about
45 feet long. The earth connection was mads to
the heating pipes. The set used was & 3.valve
receiver. to which a fourth wvalve had been
added for the occasion. The set haas a
of 200 to 20,MM) metres, the inductances for
saumé  being wound in grooves in oylindrical
jormers for 2,000 to 20,000 metres, and single
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layer below 2,000 metres. They are divided
into  four ir of coils with a total of 19
tappings. ith the exception of a portion of the
coil used for 800 metres, no wire of r diameter
than No. 36 has been used, A nimE four-way
single-pole switch is provided for ily changing
over from | to 2, 3, or 4 valvea. A Brown's loud-
speaker wiaa connected, and the first lignnlu heard
were FL spark st 7.30 p.m., and POZ spark at
7. 40,

After various business had been disposed of,
Mr. Lowey gave a detailed description of his set,
and at &30 the loud.-speaker again commenced
operationa. At 8 pm., UA (Nantes) ﬁnrh
followed by Malta spark were heard quite loudly.

A cordial invitation ia again extended to all
intereated persons, to join tha Association, and
full particulars may be obtained from the Hon.

Secretary, Mr. 8. Frith, 6 Cambridge Road,
Croaby.
The Cardiff and South Wales Wireless

Society.
{ A ffiliated with the Wireleas Sociely of London.)

A eral meeting of the Society was held at
the Wireloss Department of the Cardiff Technical
College on Wedneaday, November 10th, at 7 p.m.,
the President, Mr. W. A, Andrews, B.8c., in the
chair,

The minutes of the lnst general meeting were
read and confirmed.

Mr. G. C. Hughea, having tendered his reasignation
as Hon. Secretary, it was pro that Mr.
W. G. J. Howe, of 25, Plaaturton Gardens, Cardiff,
e appointed,

The propoasl being carried, Mr. Howe was ap-
pointed Hon. Secretary aa from November 10th.

The President then gave a most intereeting
lecture and demonstration of the 2-Valve Receiver
and Direction-Finder manufactured by the British
Thomson:Houston Co., of Rugby. The set used
waa very kindly lent for the demonstration by Mr.
Rowlands, of the B.T.H. Co., Cardiff. At ths
conclusion of the demonstration, discussion took
place on the mechanical construction snd efficiancy
of the sat and signals were recoived using both the
loop and the outdoor aerials for reception.

'H'm members then adjourned to the Chemisiry
Lectura Thoatre, where a most instructive legture
was given by Mr. E. A, Rudge, B.Be,, A.1.C., on
“ Bome metale and their slectrical properties.”™
The lecturer briefly referred to the physical pro-
perties of metals and showed how some sub-
stances, classed as metals, exhibit extraordinary
propertios,

The lecture waa Emlulnly illustrated thro
by sxperimentsa and lantern slides, and at the con-
elusion s hearty vote of thanks was accorded
Mr. Rudge for his kindnees in giving such an

intereating lecture and for his troubls in prepanng
the experimenta, etc.

Intereating pieces of a atus were shewn by
Mr. A. E. Hay and Mr. Fr;r

The Society cordially invites proapective members
to write to the Secretary, -mf-ll :DrraTnnan
should now be posted to Mr. W. G. J. Hows,
25, Plasturton Gardens, Cardiff.
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WIRELESS CLUB REPORTS

The Wireleas and Experimental Assoclation.
{ Afiliated with the Wirelsss Society of London. )
At a meeting of the Association at 18, Peckham

Road, on Wednesday, November 10th, Mr. Knight

in the chair, a letter was read from the P.M.G.

consenting to the Club's merial being transferred

from 16, Peckham HRoad to the Central Hall,

Peckham. The Secrotary mised that he would

aasiat our Pe confréres in the formation of their

Society, and hoped that s close bond of union

would long exist betwean the two Societies. Two

new members wers elected. Hon., Becretary,

Mr. (3. Sutton, Melford Houss, 18, Mellord Road.

East Dulwich.

The Wireless Soclety of Hull and District.
{ A Jiliated with the Wireless Soc-ety of London, )
The Society is atill holding ita fortnightly

meetings at the Marlbrough Room, Meatropole.

Most of the members, in possession of suitable

apparatus, intend endeavouring to their wvery

utmost to make the American amateur Yrans-

Atlantic tests a success, Discussions on Honey-

comb coils have recently been held at which twao

members, Mr. Douson and the Hon. Secretary,
showed that the old loose-coupler can still be
reatly improved.—Hon. Sscre , Mr. J. Jepheott,

%ﬁmpqi-nr}rpnddrmﬂ. 8, th&?ﬁtmn Hull.

Preston Sclentific Soclety (Wireless Section).
{ A filiated with the Wireless Society of London.)
This section is now in a very strong position

with & membership of about 60,

We are unfortunately not yet in posscesion of
the P.M.G."s cortificate for transmission and recep-
tion, but it is expected to arrive shortly.

At our recent exhibition tem ry parmisiion
for reception was obtained for utilising indoor
aerials in conjunction with a 3-valve amplifier.
Almost every type of W/T apparatus was on view,
dating from the coherer to 7-valve apparatus,

Owing to the resignation of Mr. A. Wilkinson,
our Secretary, Mr. Eﬁ J. Bryce has taken that
office.

All eommunications re membership, ete., should
therefore be made to him at 11Ba, Fishergata,
Preaton.

Leicestershire Radio Society.

{ A filiated with the Wireleas Society of London. )

The menthly meeting of the Scciety was held on
Monday, November Ist, Mr. C. Atkinson,
Viee-President, in the chair. Four new membors'
names were submitted for membership.

The BSecrstary announced that the Annual
Business Meeting and election of officers would be
held on January 10th, 1921, This meeting to be

a Dinner. Notice waa given by &
member that at the next meeting of the Society
he would move an alteration to the Rules of the
Bociety to provide that befors a member be accepted
his name shall be submitted to a meeting of the
Society.

The Chairman then called on the speaker for
the evening to deliver his address. Mr. 8. May
then intrmEunud his subject, namely, ** Electrical

Unita, their relations and some useful Formula.™
The speaker axplained that his subject was a very
comprehensive yet very neceasary one to discuss
for all who were interested in the study of wireleas ;
he thon went on to explain the various units used
in slectrical measuremuents. He defined the wolt,
ampers, ohm, and then dealt with fhe C.G.8.
aystem of unita following on with those of velocity,
force, power, capacity, eto.

Altogether the subject revealed the necesaity for
careful study if it waa to be fully understood, and
aftar an interveting debate the Chairman closed
the meoting with & hearty vote of thanka to the
spoaker.—Hon. BSecretary, Mr. W. E. Dunt,
45, Baden Road, Laicester,

Three Towns Wireless Club.
{ A ffiliated with the Wireless Society of London. )

At a meeting of the Club on Wednesday, Novem-
ber 3rd, & lecture was given by Mr. L. J. Vosa on
the development of the thermionic walve. The
lecturer devoted himself mainly to the historieal
side of the subject. After describing briefly the
early forms of detector, the coherer, and the various
eryatal combinations, he went on to consider the

eming valve. A hearty wote of thanks was
accorded to Mr. Vosa at the closs of the mesting.

On Wedneaday, November 10th, the Becretary
being ill no definite programme had been arranged.
The members were again kept interested by Mr. Voas
offering hintsa and tips on the making of varioua
forma of inductances, the approximate sizes for
various wavelengtha and suitable gauges of wire

Full particulara of the Club may be obtained
from the Hon. Becretary, Mr. G. H. Lock, 9, Ryder
Road, 8toke, Devonport.

Aberdeen and District Wireless Soclety.

A meeting of the Society was held on November
16th.

The Becretary gave details of construction of a
2.circuit carborundum al receiver which had
been constructed at & cost of about £1, without
talephones, from such ordinary articles as cardboard
jam cartons for the coil formers; a 30-ampere
porcelain cut-out as a crystal holder with a portion
of hack-saw blado to muﬁ contact with the crystal.

To prove the efficiency of the receiver, mgnals
wera received from a buzzer in an adjacent room
on a very small indoor aerial.

Druring the demonstration, however, signals were
actually picked up from a ship in the North Bea,
working with PCH. *

On tober 23rd the Becretary gave a lecture
on the history of detectors from the coherer Lo
the thermionic valve,

The members are showing a keen interest, and
are anxious for fecilities for the making of their
apparatus. To this end we are keenly searching
for Club premisea in which we are to inatal & lathe,
drill, ete.—Hon. Secretary, Mr. W, W. Inder,
41}, Union Btrest, Aberdesn.

The Rugby and DMstrict Wireless Club.

to the difficulty in sscunng suitable
sccommodetion, the above Club has s0 far done
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little for the furtherance of wireless work in Rughy.
However, & Club-room hes now been secured at
11, Albort Btrest, and the winter sssson will eom-
mence from November 2Bth. A most attractive
programme of lectures, expesriments, discussions,
demonstrations, etc., has been arranged, and &
very successful seasion is anticipated. Fortun-
atoly two members of the Club are  ex-
tele i Maaars. Hicks and Cave, so that
buzzer classss have already been started. The
Club-room has been named ** The Radio Institute,™
where meotings are held every Monday evening.
Particulars re the affiliation with the Wirsleas
HSociety of London are npow to hand.

Mr. R. C. Clinker (President) has kindly promissed
to give o public lecture and demonstration early
in Decamber to aesist * recruiting.”

The Hon. Secretary, Mr. Arthur T. Cave, will
be pleased to give intending members full particulara
on applieation at 3, Charlotte 3treat, Hughy.

East Kent Wireless Soclety.

A meeting waa held on Wedneaday, October 2Tth,
gt the Oddfellows’ Inatitute, Penceater Road,
DDover. The p rules were read before the
Society and . The revised list of officers
will read as follows :—Preaident, Major Martin,
R.E.; Chairman, Commander Neorfolk, R.N.:
Hon. Secretary, Mr. H. Alec, 8. Gothard ; and
Committes, Messra. Austeni, Kelsull, S8argent, and
Vaugham.

Before concluding the meeting, it was decided
to hold weekly [Instructional Lectures, and a meeting
the last Wednesday in the month.

A apecial mesting was held on Wednesday,
November 10th, to discuss the future headquarters
of the Society. This mesting vod very success-
ful, and it was decided to hﬂ:nuvar part of the
huilding known as No, 14, Bnargate Street,
Dover, 4

A apecial Committes were alected to in the
building and report thereon at the next mesting.

The first monthly meeting took place at the
Oddfellows’ Institute, on Wedneaday, November
24th, Major Martin taking the chair.

After the minutea of the last meeting had been
read and passed, the Special Committes wears
callad upon to give in their report, This having
been discussed the meeting was concluded with
# short address from the Presidant.

The Hon. Secretary will be pleased to hear from,
or intorview anyone interested in the Bociety.
All communications should be asddressed to him
nt B, Longford Terrace, Folkestone.

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

On Friday, October 22nd, & meeting of all membara
of the Manchester Y. M.C.A., interested in wireleas
telegraphy, was called for the purpose of discussing
the formation of & wireless club., With such a
aubject under discuasion there was a good attendance,
We were fortunate enough to obtain the services
of Mr. Thomaaon, the Hon, Secrotary of the Man-
chester Radio Scientific Club, to help ue in our
furmation, and in his summing up of the aims
of the wireleas clublikely to be f . he mentioned
that the Manchestar RHadio Club were willing to
give every aasistance which lay in their power,
hoth as regards apparatus and experience.

THE WIRELESS WORLD

Having definitely decided to form a club, &
temporary Committes was olected, Mr. A. Day
being appointed Hon. Becretary. Following a
general discussion, a vote of thanks waa
to Mr. Thomason for taking the chair an
starting us on our road to succesas,

On Thursday, October 28th, the sscond meeting
was held, Mr. Thomason again taking the chair.
Mr. Day informed us that he had been successful
in securing two roome from the Manchester
Y.M.C.A. ; theso rooms being at the top of the build-
ing, are therefore tly suited to our requirements.
"qfhe mpunnihiﬁl:;f- of erecting an senal on the
roof has been undertaken by the Y. M.C.A. Authori-
tioe and several members have offered to loan
apparatus until such time a8 the Club is in posses-
sion of its own. 1

{ The Hon. Becretary's address would oblige.—Ed.)

The Welﬂnih-uruug.h Red Triangle Radio

80 ably

A meeting of amateurs was held on Wednesdsy,
Novesnber 10th, for the of forming &
radio society for Wellingborough and distriet.

It waa decided to adopt the title of The Welling-
boro Red Triangle Radio Society, and the
following officers were elected :—Joint Secretaries :
Mesars. Horace W. Dunkley and L. G. Fish,
Treasurer : Mr. L. Yorke.

It was decided that application be made for
affiliation with the Wireless Society of London.
It was resolved that membership of the Sociely
should be open to all residenta in Wﬂﬂinglhnmugh
and district, who have attained the age of 18 years.
The subscription was fixed at 5e. per guarter,
the entrance fee to be 5a. It was further resolved
that classea for Morse practice should be held
on Wedneadays and Fridays of each week.

The Joint Secretaries, Messra, H. W. Dunkley
and L. (. Fish, cjo The Red Triangle Club,
Oxford Street, Wellingborough, will be pleasad to
aupply all further particulars of the Bociety to

rogpactive members.
Pr'hl Walthamstow Amateur Radio Club.

The fifth ing of the Walthamstow Amateur
Radio Club was held on Wednesday, November L10th,
at the Walthamstow Town Memorial Y.M.C.A.,
Chureh Hill, when all arrangementa for the erection
of an wmerial were, completed. The Y.H..U.A-
nuthoritios aro keenly intereated in the IR,
and have very kindly given permission for the
arection of the serial. _

Will thoss interested kindly communicate with
the Hon. Secretary, Mr. K. Hardie, at 58, Ulverston
Road, Upper Walthamstow, E. 17.

Wireless Club in North London.

A successful meeting of wireless enthusiasis has
beon held at which was voiced the great need of a
Wircless Club in North London.  Sixteen gentlemen
wore able to be present, and it waa decided to form
a Club to be known as ** The North London Wireless
Association. Dr. F. C. HKnight was elected
President, and the usual officers and Committee
wore appointed. ~ All those interestad CO01 -
municate with the Hon. Beeretary, Mr. J. W. 8
Prior, c/o the Buperintendent, Peabody Buildings,
Easex Road, N.1., who will be pleased to give full
particulars, i
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. AEROPLANE AERIALS

A Review of the Results of some American Investigations.

By J. J. Hoxax,

N the early stages of aircraft wireless,

the universal use of the somewhat clumsy

trailing aerial created a pronounced pre-

judice in the minds of most pilots against

wireless sets generally, and went far to
handicap the full development of radio work
in the air.

The trouble of ** dropping " the aerial from
the winch, and the quite considerable time
and exertion involved in * winding in™
before landing, were two of the factors that
rendered it unpopular with the airman. In
addition the frequency with which either the
leaden plummet for weighting the aerial, or
else the whole aermal itself, was wrenched
away by careless handling of the winch, to
fall haphazard to the earth below, formed
another objection, the full weight of which
was most appreciated by the surplus population
on ferra ﬁrma.

In warfare, the trailing aerial was wholly
a nuisance without redeeming qualities. T'o
“stunt” with the aerial out involved quite
a fair risk of personal and painful interference
with the free swing of the plummet; whilst
on the other hand, the chance of scoring a

bull's eye by *swinging the lead ™ at the
enemy was too remote to be considered as
an offset, .

In this country apparently, no effective
substitute has yet been found for the old
type of aerial, in spite of its many defects.
This is particularly so in the case of trans-
mission. For reception, the use of sensitive
multivalve sets has brought the closed-loop
aerial into almost general use for long wave-
lengths. For ranges below 1,200 metres,
however, the airman has still to rely . upon
the hanging aerial for reception, whilst for
any practical range of transmission he is
wholly dependent upon it

The whole question of aeroplane aerials,
and the many difficulties that are bound up
with the subject, appear to have received
constderable attention in America, as s
evidenced by the official pamphlet No. 341
recently issued by the Bureau of Standards
under the Government Department of Com-
merce, Washington, U.S A.

The pamphlet in question, which is
published at five cents, is a striking example
of the characteristic initiative and thoroughness
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of our cousins across the Pond, and affords a
concrete proof of their faith in the future of
wireless in the service of Aviation.

The main objects of the experiments
described were to obtain accurate information
regarding the effective capacity, effective
resistance, true capacity, true inductance, and

‘ /i

Two Fi. Mgrs:‘f Fron/

THE WIRELESS WORLD.

wavelength, as well as the transmitting
directional effects of various types of acroplane
antennz. Investigations were carried out
upon trailing aerials of one, two, and four
wires ; in addition various systems of fixed
aerials were utilized in the attempt to find a
satisfactory substitute for the, trailing wire.
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the resistance variation, and the lower half
indicating the corresponding capacity values.
The aerial was attached by an insulator and
a 40-inch cord to the inside strut of the plane,
It was found that the position of the lead-in
wire played an impnﬁﬂnt part in determ:ining
the total capacity of the aerial ; it should
preferably be kept as far as pmnhle from the
wire network of the machine.

Fig. 4 is a similar diagram for a double
aerial of two trailing wires attached to the plane
in the manner shown in the inset sketch.
The wires are in parallel with the bonded
wires of the machine as earth.

An attempt to utilize one wire as ** earth,"”
against the other as the aerial proper, gave
greatly reduced capacity and also a decreased
radiation r:slstance

In Fig. 5 is an interesting comparison of
the characteristics (capacity and resistance
against wavelength) of a single 100-foot

Lengh of Wire in Roel

1P o 50 -zl 200
Fig. 3.
Constants for various lengths of single-wire trailing
asr

Fig. 1 shows the wavelength capacity and
wavelength resistance curves for the type
of fixed aerial shown at D, Fig. 2, mounted
on masts rising two feet above the wings
The height of the masts is, of course, limited
by the maximum wind resistance allowable.
It was found, however, that increased height,
as might be cxp-ectcd, caused a considerable
decrease in the natural capacity, but was
accompanied by an increase in radiation
resistance. T ype D aerial is about equivalent
in electrical characteristics to a 45-foot
trailing wire.

Some of the arrangements of Axed aerials
areshown in Fig. 2. These gave wavelengths
varying from 60 to 160 metres. [n all
cases the flying and landing wires were
bonded together to give the earth.

Fig. 3 shows the aerial constants for various
lengths of a single trailing wire over a range
of wavelengths varying from 200 two 600
metres, the upper portion of the figure showing
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trailing acrial compared with a two-wire and

four-wire arrangement of identical length.
In Fig. 6 is shown the directional trans-

mitting effect of trailing aerials as determined

THE WIRELESS WORLD

by a multivalve receiving-set connected to a
symmetrical vertical-wire land antenna. The
effect is found to be quite pronounced,
showing about twice the radiation in the
direction of motion of the plane as it does in
the opposite direction.

Fug. 6.
Drirectional effect of a bwo-unre irailing aerual.

Similar experiments in the case of fxed
aerials failed to show any decided directional
effect.

In all the experiments a continuous wave
set was used for transmission, feeding directly
into the aerial.

PILOTING AIRCRAFT BY WIRELESS

According to the Radio News for
November, electric lights operated by
wireless placed on the front of the
machines will guide the planes at night
on the Cheyenne —35alt Lake — San
Francisco air-route.

These lights will be tuned to the
wireless apparatus of the three cities in
such a manner that they will glow only
when the machines are within a certain

radio path about 200 feet in width.
When a plane strays from the path the
lights will cease to glow, and the pilot
will be obliged to determine from the
wind on which side of the route heis
travelling. Approach to the destination
will be signified by a flashing on and off
of the lights. The process has proved
a success in tests, and 1s owned by the
U.S. Government.
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Under this heading we

publish  coMPLETE
:peria!{'; a’an:gﬂm’ and wwritten _ﬁrr .E-egr'nﬂ.rﬂ im wireless work.

BEGINNERS

mstructional  articles, forming a  sertes
Hardly any mathematics

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

this series 15 primarily intended.

AMPLIFIERS.

HE term amplifier is almost
self-explanatory. By it we
mean any arrangement of appa-
ratus which will magnify signals
received on an aerial. In late
years the term amplifier has grown to mean
an arrangement of valves, so connected as to
render weak signals more audible in the
ttlE'Phﬂ-ﬂl,‘:E
[t is possible to employ magnlf}r:ng valves
in two ways,—we can either increase the
amplitude of the received oscillations before
rectifying them, thus rendering them more
audible in the telephones, or we can increase
the magnitude of the rectified current.
If the incoming oscillations are increased
before rectification, the valve is adjusted so
that the alteration in plate current exactly

Fig. 1.

corresponds to the variations in the grid-
circuit potential. It is then said to act as
a high-frequency amplifier,

Where the valve is simply used to increase
the current ARowing in the telephone circuit,
the process is known as low-frequency
amplification, or mefe-magnification.

Further, it is possible to combine high-
frequency amplifving and note-magnifying

valves in one set. For instance, a six-valve
amplifying set might comprise one rectifying
valve, three high-frequency amplifying, and
two note-magnifying valves.
High-Freguency Amplifiers.—For the pur-
pose of magnifying the high-frequency oscilla-
tions the valve is usua]l]r ad]us:ed to work
at about the middle point of its characteristic.

With this arrangement any variation in
grid-potential due to incoming signals, will
be accompanied by corresponding variations
in the plate current of exactly the same
frequency and waveform, but of greater
amplitude,

These oscillations in the plate-circuit can
be utilised in two ways. They may either
be led through a coil coupled to the aerial
inductance, and so increase the amplitude
of the incoming oscillations, (a diagram of
this arrangement was given in the last issue),
or the plate may be coupled direct to a
secondary tuned-circuit. A second valve
could then be connected in the circuit to act
as a rectifier. A diagram of this arrangement
is shown in Fig. 1.

Valve No. | simply serves to increase the
amplitude of the received oscillations, which
flow in the secondary tuned-circuit, and are
rectified by the valve No. 2. That part of
the characteristic curve on which the valves
are working is shown in Fig. 2. The circuit
could further be improved by the introduction
of a potentiometer in the grid-circuit of the
second valve, thus ensuring that the grid
would work at the best potential for rectifying.

It is possible to use a number of valves
“in cascade,” as it s termed, each valve
amplifying the oscillations of the one before
It,

T'he plate-circuit of one valve is connected
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to the next grid by means of a transformer,
which usually takes the form of an ebonite
tube or rod, over which is wound the primary
and secondary coil.

rﬁ e LVE 2

F /
IF

Fig. 2.

Fig. 3 illustrates such a circuit. The
filament battery and telephone connections
are the same as in Fig. 1, and are omitted
for the sake of clearness.

In designing transformers for high-
frequency work some trouble is usually
experienced in the loss of efficiency due to
self-capacity of the windings. Each turn
of the coil behaves like a small condenser,
adjacent wires forming the two conductors,
and the insulation acting as the dielectric.

In order to make a high-frequency amplifier
as efhcient as possible on short- wavcl:ngths,
this self-capacity must be reduced to a mini-
mum. [he reason for this will be discussed

THE WIRELESS WORLD

more fully when we come to consider the
effect of hlgh frequency amplifiers on short-
wave CIrcults.

For the present it is sufficient to note
that there is usually one particular wave-
length at which the high-frequency amplifier
will be operating at its best efficiency. For
general purposes the reaction amplifying
circuit (Fig. 5 in the preceding article) will
be found to give good results over a wide
range. For greater selectivit cl{ it is possible

by means of

to couple two valves in casca
a second tuned-circuit,

When long-distance stations are being
received on small sets, the energy in the
aerial circuit is so small that it is very often
completely lost in the rectifier.

In this case

the addition of an amplifying valve would
increase the mngt of reception of audible
signals.

The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A FRAME AERIAL RECEIVING SET—

IV.

The Amplifier (contd.)

When the clips are finished they should be
mounted on the panel. It is intended that
the valves be placed on the front of the
panel and the resistance on the back. The
anode resistances are mounted immediately
behind the valves and the grid-leak resistances
between the successive valves, but so arranged

as to leave room for the intervalve condensers
mounted on the anode and grid-clip fixing
screws.  Fig. B shows the relative positions
of the various parts, the back of the panel
being shown dotted, and from this figure,
together with Fig. T7—the latter showing the
drilling of the ebonite panel—the worker will
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be able to understand where the clips are to be
placed. It should be noted that all clips,
with the exception of those for the valve-
hlaments, have their bases turned inwards,

]

INTER VALVE
CONDENSER

AMODE
RESISTAMCE

The clips on the front of the panel should be
secured by means of 5BA cheese-headed
brass screws about 1” long, fastened by 5BA
brass hexagon nuts, while those on the back
should be held by 5BA counter-sunk brass
screws about §” long.

The three intervalve condensers should
next be made. Each condenser is mounted
in a small ebonite clamp. These latter,
which should be made first, should be of
75" ebonite, cut to size 1} x1°, Hftred
with small fixing screws, one at each corner,
as shown in Fig. 9. The two holes in the
middle should be }* diameter and their
centres exactly §” apart.

These clamps are to be on the grid and
anode clip screws, one clamp between the
anode of the frst valve, from the left, and
the grid of the second valve, and so on.
They should be tried in their positions to
see that they clear the resistance lugs. These
condensers should have a capacity of -001 mfd.
and should be made very small. The
condenser plates should be of thin copper
foil, cut to the shape and size, as shown at the
top of Fig. 9. Each condenser will require
10 foils, and small sheets of mica <001 to

- consideration,

‘002 inch thick shou'd be made to size
" x¥.
The condensers are best moun ed n

position on the valve screws in the following
manner :  After first placing the bottom
of the clamp in its position, lay the first
foil on one of the screws, followed by a
mica separator, then a foil on the other
screw, another mica, and so on. The
mica separators need not have holes punched
in them, as it is sufficient for them to cover
the #rea between the two screws,

When the 10 foils are mounted, put the
top clamp in position and screw tighty.
The lugs of each half of the condenser
should be soldered together and tests made
to see that the condenser is not shorted.
Finally, secure the condensers to the panel
by means of nuts and washers.

The intervalve resistances are the next
For the anode circuits three
50,000 ohm resistances will be required
and three 2 megohms resistances for the grid-
leaks. Much has been said about the utility
of graphite lines on ebonite, but reliable
resistance values cannot easily be obtained.

Those not familiar with actual valve
work cannot estimate by the action of the
receiver itself when the proper resistance
values have been obtained and apparatus to
measure the resistances i1s not always available.

In view of this we recommend that the
required resistances be purchased from one

of the fArms advertising in this journal.
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The resistances used in the preparation and
testing of this amplifier were carbon rod
resistances, fitted into small ebonite tubes
and provided with terminals at each end,
as shown in Fig. 10,* the distance between

Fig. 10.

the terminal shoulders being 2°. The

ition of the resistance clips has been
made suitable for this type of resistance rod
and if other types are used their position
should be altered to suit.

The variable resistance for the fAlaments
and the potentiometer are the next to receive
attention. ['he filament resistance should
have a maximum value of 2-5 ohms
approximately, whilst the potentiometer should
be about 200 ohms.

The flament resistance should be wound
with No. 22 SW.G. Eurcka or Manganin
wire, about 72" of which should be closely
wound round a lead pencil, so that when the
wire is removed from the pencil the turns
will remain touching each other. If the
wire is pulled out about 6° long it will form a
helix, with the turns about '," apart

* These are made by the Marconi Scientific
Inst rument Co.

THE WIRELESS WORLD

Next, make a hard-wood block :boutr 21"
diameter, 3" thick, and turn out a groove or
ledge about §* deep.  Drill a }" hole through
the middle of the block. The extended
helix should be mounted in the groove and
the wire secured by means of two wood
screws, one at each end of the wire, Mount
the wood base to the back of the panel, in
the position of the triangular three holes at
the bottom left-hand of the panel. Make
a contact arm of springy strip brass, suitably
bent and shaped so that it makes contact on
two turns at a2 ume. Make also a }" bras
spindle, threaded at both ends, the spindle
being about 1§” long. Screw one end of the
latter into a small ebonite or hard-wood knob,
passing the spindle through the ebonite
top and wood base. The latter should have
a brass washer fixed to its end, so that it will
act as a rubbing surface for the spring washer

“on the spindle and also permit of connection

to the rubbing arm.

A spring washer should be placed on the
spindle, followed by an hexagonal nut, the
contact arm and another hexagonal nut
When the tension is properly adjusted the
nuts should be tightened and the contact arm
firmly locked to the spindle,

In the next instalment we will describe
the potentiometer, telephone transformer and
also the wiring of the panel,

also be published as early as possible.

WIRELESS CLUB REPORTS.

With the ever-increasing number of Amateur Wireless Clubs sending their reports
for publication, considerable pressure is being brought to bear upon our columns.
Every endeavour is made to keep the date of publication as near to the dates of
reports as possible, and to this end Hon. Secretaries would greatly assist by making
their reports as brief as is compatible with a record of their Club's proceedings and
sending each report as early as possible after the date of their meetings. Photographs
of officers, members, or apparatus accompanying reports will, whenever space permits,
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BOOK REVIEWS

TELEPHONIC TRANSMISSION.
THEORETICAL AND APPLIED.

By J. G. Hivt,

Longmans, Green & Co., pp. 398,
illustrated, (21s. net.)

HIS book is one of a series of
Manuals of Telegraph and Tele-
phone Engineering.
The field covered is obviously
far too extensive to be dealt with
in one volume or by one individual, since the
expert knowledge of a specialist is required to
deal with each of the branches of this series in
its division. The volume Telephonic Tran;-
mission is written with the intention that
it should completely cover the ground
implied by its title.

The book probably covers the grr.-und
more fully than any other text-book
published. Numerous other books hau:
dealt with the subject, but nearly all of them
in a general or more elementary manner,
because they have not specialised and have
tried to embrace too much in one volume.

The book under review will be found
invaluable to any student of this subject, or
of wireless telephony, for the one forms an
essential introduction to the other.

The problems of wireless telephony trans-
mission cannot be properly studied without
a knowledge of the theory of line transmission
as a foundation.

Many of the controlling factors in speech
production are identical, whether wireless or
wired systems are the mediums employed
for transmission.

Many of the obstacles which crop up in
the path of the wireless experimenter will
disappear if he is in a position to tackle them
armed with a good knowledge of line
telephony, even though his knowledge be
confined to theory.

If Telephonic Tranimission is on the shelf
of your bookcase you can dispense with other
reference books on the subject, for the
volume embraces its subject thoroughly.

London :

GERMAN AND ENGLISH COM-
MERCIAL CORRESPONDENCE.
By N. Sapezky and WiLLiam CHEvon-
Mavrice, A.LL.

London : Published by Marlborough & Co.,

1s. 9d. net; cl-n-th Js. net.

This book, which adds yet another volume
to the Marlbumugh Serics of English and
Foreign Commercial Correspondence, is a
practical and reliable guide to German Com-
mercial Correspondence. It contains model
phrases, letters, circulars and business docu-
ments ; commercial terms and abbreviations ;
tables of money, weights and measures : all
set out in German and English in parallel
form, so that the correct translation can be seen
at a glance. A perusal of the book shows that

considerable care has been taken to lose nothing,
by translation, of the style and phraseology
generally employed in  German business
correspondence. With this end in view the
authors have avoided the system, so often
adopted by other handbooks, of always
giving a literal translation at the expense of
style. The little book is to be highly recom-

mended, especially at the price.

SLIDE-RULES, AND HOW TOQO
USE THEM. -

By Thos. Jacksown, M.I.Mech.E.
London : Chapman & Hall, Ltd,, pp. 30,
illustrated (1s. 6d. net),

One of the most striking developments in
modern technical methods of calculation has -
been the increase in the use of the slide-rule.
In the book under review the various makes
of these instruments are fully described and
their operation explained. When the general
instructions given are pmp:rl_-,r understood, no
dlfﬁfult}’ whatever .should arise 1n appljnng )
the slide-rule to the special calculations
which occur in one’s business or professional
work. To the wireless amateur the slide-
rule affords a speedy method of arriving at
the result of the various calculations which
come his way, and a creful study of this
little book will give him the required skill.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine ia placed al the disposal of all readers who wish to receive adrice and
sAformalion on mallers perfaining o both the technical and non-technical mdes of wreless work Neaders
should comply with the following rules.—(1) Questions should be numbered and writlen on one side of the
paper only, and should nol exceed four in number. (2) Querics should be clear and concise. {3] Before sending
in their readers are adivised lo search recenl numbers lo see whether the same gueries have nol been
dealt with before, (4) The Editor cannot undertake to r:plr to queries by post. ([5) AN gueries musl
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries
will be answered wnder the initials and town of the correapondent, or, if 20 desired, under a "' nom de plume.”™
(6) Readers desirous of knowing the tnnd-itll.m.l of service, etc., for wireless operators will
save time by writing direct to the various firms employing operators.

NOVO (Tottenham) asks (1) For criticism of
a receiving cirewil. (2) What modifications would
be necessary fo enable Aim fo receive 6,000 mas,
{3) Should he fit a jigger and a condenser across
aerial and ocross the telephones, (4) Is an elec.
frolytic delector any good. (5) Whal would be the
capacily of the variable condenser shown in his
digrranm,

(1) Bet is practically uselesa as shown as nearly
every piece of apparatus ia wrongly connec
Connectiona should be as shown in Fig. 1.

L

Fig. 1.

Your maximum wavelength with apparatus vou

specifly would bably be about 800 ms. A
potentiometer should be wound with finer wire
than No. 22, ;

{2) A set of this type is not efficient with a
gmall aerial at more than 4,000 ma. This could

possibly be reached by making ecoil about
127 % B of No. 24 wire,

(3) J is not necessary. Condenser in
parallel with A.T.I. would be useful. Blockin
mndanuur scroas telophones can be added if desi
but it is not 1m|mrlant

{4) Quite good in skilled handa but we do not
recommend it to & beginner.

(5) We cannot say, a8 you do not state distance
" between neighbouring plates,

H.5.W. (Hastings) asks (1} For a diagram ::JI"
the anJ'MI valpe sel wilh which he could recetve
FL eanly. (2) For the name of a book which lells
one how lo make he apparalus for a valve sef. (3]
If he could improve a asel akefohed. i4) If a
40 fi. twin wire gerial suspended from two chimney
stacka be suitalle, and whal would be the farthest
atation he could receive with o,

{1} Fig. 2 shows a8 simples & circuit as is con-
pistent with fairly good resulta.

(2) We do not know of any suitable book.

Consult constructional articles in The Wireless World.

(3) We are afraid your apparatus is not of much
use as shown. The connections are guite wrong
and the inductance is too small., For suitable
dimensions to receive FL see recent roplies, or
the constructional article in Decomber last,

e

k=4l

——
—_—
T

Fig. 2.

{4) Aerial should be fairly suitable. As often
explained we cannot say what is the most distant
station any set will receive,

BEGINNER (Dunstable) asks (1) What are
the necessary inalruments for a receiver and a frans.
mitter. (2) What symbols are given o each insiru.
ment or part of an inslremendt.

(1) This depends on the type chosen. For
rﬂﬂ-ivinf the only things absolutely nocessary are
an aerial, a tuning inductance, a detector (preferably
& cryatal) and telephones. For information on
tranamittera oconsult a book such as Bangay's
Elementary Prineiplea.

(2} The most common are shown in Fig. 3.

Y bl e

T e

INDRCT,

A —ﬁ"ﬂﬂ —8| 0= marTEny
Fig. 3

T.H.W. (Norwood) is wusing the * Crysial

receiver with valve franaformer ' described ™ fhe
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Aprid 1Tth jeese and wishes to add another palve.
He aska (1) For a diagram of this circuil plus one
valoe and an inberoalee fransformer for  furither
tl':!}:llﬁmm (2) If thiz set will receive signals
ioith a frame aerial ar well with fwo calves, ar wilth
P.M.G. aerial and one valve.

(1) Circuit is not a wvery convenient one for
al:lart-lli:m in this way, but Fig. 4 should be
iairly suitable.

LI|I|'---I|I|—-

o

Fig. 4.

(2} Mo, the results with a frame acrial are hardly
likely to be as good as with a P.M.G, aerial, and
one valve leas,

MN.B.—Inter-valve transformer in this case 8
iron-leas, for H.F., amplification. Resulta with
L.F. nmﬂliﬁulim by extra valve would be very
poor with a frame serial.

MULTILAYER (Parkstone) refers (o the
article on " Multilayer Coils,” in the October 2nd
isgque. He asks (1) Why he can receive Lyons, wsing
a codd 11" long and 3" in diameler, wound with
No, 230 wnre, whereas the article rc?fr.ra to o coil B in
length. (2} Using a receiver consisting of o standard
PO, aerind, directly coupled o a  high-frequency
ridee omplifier with a crysiod delcctor, the ool referred
ta in (1) being waed a8 primary, and a cold 77 long
by 4} in diameter, wound with No. 28 wire in series
an o loading eoil, he asks for any suggested improve-
prends,  (3) Ta i Dikely this recedver will pick up
NS5 lime signals ' (4) Would an extra 8" on the
primary crable NSS to be funed ?

{1} The difference in the dimensions wsrises
from two causes - (n) you are using & finer wire
and, therefore, & larger number of tumsa per inch

th of eoil, and (k) you have a condenser in
paraliel with the winding, whereas in the article
the inductance stated waa required to tune up a
standard amerinl directly, without any parallel
condenser. From the dimensions quoted, arsuming
an average thickness for the glass (as this dimenaion
in not steted), the maximum capacity of your
tuning condenser would be about 0-0024 mid.
this, with vour eoil, which should have an inductance
of about 30,000 microhenries, would enable vou
to tune up to over 15,000 metres. This oxplains
the roeeption of YN,

{2) Connect your condenser O, across hoth the
primary and the asrial tuning inductanee. This

will increase your tuning range. [t is best to keep

C, as small as ibkle and the inductance large
to ohtain loud signala.
{3} Yea

{4) Increase length Ly at least 67, or more if
[roani ble,

W.M.B. (Ancona) aske (1) Why it is that when
i the Mediterranean he could hear gFU {Chuessant),
quile sirong while BY W (Gibralior), who was much
nearer and no doubl wsing higher power, was only
Jair. (2} If it is #afe to use, when nol possessing
a special unit for valve work, the standard shi pboard
accumuwlator battery, giving 24 volts, with a valve
rated at such a voltage. (3) If, when employing
the above battery the [ife of the ralve wouwld not be
much shortened.

(1) It is difficult to say ; a0 many factors bein
uncertain. Freaks of this kind often happen, ung
moreover, BYW may not have been using full
power while probably FFU waa on high power.

{2} and (3) If & valve is rated at 24 volts H.T.,
it will work off any battery delivering that voltage
with equal safety and efficiency. (We presiume
you have no intention of lighting the flament
with all the above battery, otherwire the life of
the valve would be very conaiderably shortened. )

C.U.L. (8. Croydon) gives a specification of o
receiting circuid with a reaction-coil conpled to the
aerial circuit and asks (1) For details as o winding
the reaction-coil. (2) If a grid-condenser of AN
mfds. ix good. (3) If feak for such n comdenscr iz
neceasary, if so, whal eofue should it have. (4)
Showld the reaction-eoid above.mentioned br rariably
coupled fo the funing (reductance,

(1) and {4} This depends on w0 many fartors
that we cannot answer with ecertainty. We re-
commend you to try & coil about &7 - 37 wound
with No, 30 S8.W.0., with a blocking comdenser
of <0003 mids. across your telephones and H.T.
The latter is absolutely necessarv, as otherwise
you may get no oscillations, or what is woree, very
strong ones, The coupling between the two coils
must be variable,

(2) and {3) HKIF mfds. and 3 megolima have
been recommended by a well-known experimenter,
though a smaller value of capacity is generally
preferable.  The leak is necemary to prevent the
grid acquiring too large & negative charge.

BORG (Newcastle) avks (1) If an AT.L
wound with No, 22 8. W.G. on a former 67 > 6 - 37
in four layers with suitable tappings would be all
right for o mingle-vadve receiving acl, nwol using a
cotigded biner, and what waeelength of sheould reach,
(2) Well & perir of 1D ohma. tele phones be any gonod
with w raler-ard, mt'!rnr e I'-P“-'pﬁn.r\l.' I'n:uﬁ‘fnrmrr.
(1) What resistence ia needed for a griddeal.  (4)
What is the eaparcity of o tubulor condenser, the
wtitaide fube being 47 long by 147 diameter aned the
Wlieleetrie bﬂ-lr_r; l”li" vlisign o,

(1) This coil will be unratisfactory if layer wonund,
If. however, it is pile-wound it should give gl
resnilis, '

i2) Lo ohm telephones could be used, but a
higher resistanee would be preferable, '

(3} From | to 5 megoluns, according to e
S0 mEyreE,

(4) sl mifils,
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T.5. (Seaham Harbour) encloses diagram and
particulars of a erystal receiving aet which he proposes
to make, employing cerlain coile of specified dimen-
sons, He asks (1) If the primiary omd aecondary
windings are correet, (2) Whal size of variable
condenser would be suitable for open and closed
gircuile reapectively. (3) What stations wonld he
be able lo pick up on a standard acrial 35 fi. high.
(4) Where he can oblain ' The Wireleas World ** from
April 3rd last fo Seplember 11tk inclusive,

(1) You do not state the wavelength vou wish
to receive, so it is imposaible to advise you. The
inductance of your primary coil is 6,800 mhys.
and of your secondary 31,0040 mhys. The latter
would seem to be very high relative to primary.

(2) Open AMM3 mids., cloged 01 mfds

{(3) Yourwave-range ia only up to about 2,300 ms.
though your secondary circuit tunes to 7,800 ms,
Further considerations depend on the construction
of the set and the skill of the operator.

(4) The Wireleas Press, Lid., 12.13, Henrielta
Bireet, W.C.2, DPrice fid. each, postage le #d,

H.G.BK. (Brighton) refers fo the set described
it the issue of Seplember 18th, 1920, pages 444 and
445, and csks how the distance between the coils
allers the tuniing, He suggeats that i would merely
aller the coupling between the Twa coils,

We quite appreciate your difficulty as no diagram
of the circuit ia given in the article. There is,
however, a well-known method of altering the
tuning of A circuit by means of a pair of coils,
viz,, & variometer. I7 the two coils in guestion
are connected in series or parallel, the inductance
of the ecombination varies with the coupling
between the coils. It is fairly clear that a vario-
meter arrangement of some kind is uvsed in the
above set,

L.W.B. (Romford) asks (1) If we could suggest
any reason for the fact that he fails to ort any signals.
He believes il to be due to the faet that his aerial
(I"M.G.) is screened by trecs. (2) For dimensions
of @ loading-coil o increase wavelength of his Mark 3
tuner. () If he should get ships with this inatrument.

{1} We do not think the trees sereening your
aerial should entirely prevent your getting signals,
In any case failing the obvious remedies of either
(a) eutting the trees down or (b) putting the aerial
somewhere else, we are afraid that the only thing
you could do would be to install valve-amplifiers
(H.F.) to make up for diminution of signal strength
by the treea. :

(2) You will not b able to get increased wave-
lengths on a Mark 3 tuner by the use of & loading
coil only. See several recent replics on this point.
B0 metres is too high for & sct of this type,
For dimensions of & more suitable coil ses replies
referred to.

(3) Yes.

H.T.L. (Beckenham) ecuncloses specification af
erystal receiver and aaks (1) What will be its range
of wacelengthe, (2} For information regarding
KAY's programme. () If we advise any parifeular
erystal for apecch frequencies. (&) If he showuld
hear EGC, wsing abore receiving sel with 100 ji,
arcrial 25 fi. high, and if so, what are hix fimes.

(1) Up to about 3,200 metres Lower limit

© for longer wavelengtha.

THE WIRELESS WORLD

uncertain.
aerial.

() Bee The Wireleas World of May st last.

(3) No; there is no sasential difference between
spark and spesch reception.

(4] We think it very unlikely with your aerial ;
ln}ihuw EGC works at most hours of the day and
night.

W.H.G. (Par) says (1) He encloses diagram of
a circuit using V24 valves. Would we suggest the
necessury  modifications for substituting a vl e
Jor one of the V24's. (2) He has iried the wiring
shown on page 200 of the July L6k issue, but without
success.  The circul submitled works best on 8O0
fo 2000 s, What modifications do we sugpesi
(3) He requires a erificisn

of cfrcuil,

(1) The circuit shows grid-condenser, tuned
H.F. amplification, followed by resistance amplifi-
cation. T. battery 50 volts, A Q wvalve could
e vsed for fimst valve by considerably increasng
ita H.T. Failing the latter, do away with grd-
condenser in first valve Q and apply a suitable
potential botween grid and filament by means
of a potentiometer,

{2) The circuit referred to should be guite sati=-
factory if only V24 valves are used. Our statement
that one Q valve might probably he used for
rectification was not stroctly sccurate as resulis
would be poor with only 30 volts on the H.T.
To inerease wavelength, increase the dimensions of
all your coils—eircuit otherwise unaltered.

(3) Cireuit is somewhat clumsy, as it involves
2 HT., and 2 LT. batteries, one of the latiter
being at & high potential above earth. Moreover,
the practice of not earthing the filament, as in
your first valve, though giving strong signals at
times, ia conducive to " flukey " signals, and not
to be recommended. We would certsinly advies
vou to earth this filament.

F.B.T. (Mapperley).— See advertinement pages
of this magazine.

E.F.B. (Chelsea).—Any of the schools adver-
tising in this magnzine will be able to help vou.

ALR. {(Lancashlre).— Midland Railway : Great
Fastern Railway ; S8.E. & C. Railway ; Lanc, &
Yorkshire Railway ; Lindsay, Swan and Hunter,
Lid, ; Mesgrs, F. R. Lucas, London ; Fastern
Telegraph Company : L.B. & B8.C. Rnailway;
Western Telegraph Co. ; General Steam Naviga-
tion Co. ; Federal Bteam Navigation Co,

J.F.K. (Galway) asks how to adapt a Type 31
receiver for wse with valves, one for H.F. and the other
Sfor L.F. amplification after the ¢ . (2) Whar
ty pe of valve do we recommend. (3) If a 24 volt battery
will be suirable., (4) What would be the cost of a
two-valve am plifier, and what would be its advantages.

(1) The queations of H.F. and L.F. amplification
adaptations of the Type 31 have heen dealt with
quite recently.

(2) V24'r should be guite suitable,

{3) Yes,

{4) Cost depends on the type chosen, consult
various advertisers in this magazine. A complete
amplifier unit might be handier to use than the
arrangement you propose to make, but the resulis
obtained would otherwise be wvery suitable,

We have assumed ordinary PG,
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RAL. (Glasgow) encloses # wation of hie
receiving sel and asks whether it will be e ficient for wave-
approximalely betwren 800 and 3,000 ma.
{2) What are the capac-ties of hoo semi-circular conden -
sers of cerlain dimensions— (a) and (b (3) Would
condenser (b) above be suitable for a blocking conllenser
sn his sel, or should he make one with 12 quarier
plates and tinfoil.

(1) Your eircait is incomplete in that we cannot
maks out your serial and earth connections, The
. ull:q&:l-ﬂmuit. itsalf, tunes to 1,400 metres ; if the

aerial and earth leads are connected direct to it,
it will attain about 1,800 ma., but in thia case
would probably not tune as short aa 800 ma. We
cannot judge of the general efficiency of the circuit
until we have further particulars. See also remarka
in (2) below, as capacity of (a) comes in to this
guestion .

{2) (@) -O0D47 mids., (b) 00053 mfds. You
state in your specifications that the air ces
between wanea are 1/16” and 1/32". Wea];ﬁmva
taken this to be the air space between a fixed plate,
though your drawing implies that it is the distance
between two fixed plates and & moving plate. If
the latter is the case we shall require to know
the thickness of the vanes, as the capacitios would
bo more than doobled. Further, you do not state
whether the dimensions given of the moving vanes
of (b). given as 28", are radii or diameters.
We have assumed that this is & miaprint for 34"
e otherwise the plates would not overlap.

(3) Taking the dimensions of a quarter-plate as
T = 4} x 1167, 12 platea (i.e.,, 13 aheeta of
tinfoil), should give you a condenser of the right
value. We do not recommend yon to use the con-
denser (b) which is too small. We would point
out that the capacity of the glass.plate ENBar
im critically affected by the thickness of the plates,
which you do not specify.

C.W.P. (Southampton) sends diagram and
description of his cryatal receiver ‘and aaks for eriti-
ciam and suggestions for improvement.

It is & two-circuit receiver. The serial induc-
tances should be wound with coarser wire than
No. 28 and 28, say No. 22.or 24. With windings
&5 you suggest, your maximum wavelen will be
about 1,200 ms. We cannot say anything about
the capacity of the condensers without knowing
the thickness of the dielectric and its nature,
You had better compare your condensers with
othera, of which we have given o ities recently.
You ahow telephones and ecrystal in ol, and
blocking condenser in series with the pair. This is
Eitn wrong, 88 we have pointed out in almost every

ue. For proper connections see any crystal
circuit diagram.

A.E.8, (Lee) encloses apecification of his crystal
réceiving sel and asks (1) For faullts and remedies,
(2) For inductance values of A.T.1. and loose.coupler,
mary and secondary. (3) For marimum wave-

A (4) If condenser ;:‘: 0006 mfds. in the
aerial-oircudd would enoble number of lappings
of coupler primary fo be reduced, if s0 fo what extent.

{1) Circuit ia di tically correct, but a
condenser of 003 mfds. maximum capecity is
ample for the sscondary. Further, your 'h'lnuiing

condenser is too small for best results, it should
be -003 mfda.

{2) ATI ia 14,500 mhys. L.C.P. i= 80870
mhys. L.C.S. is 20,300 mhys.

(3) About 4,000 metrea,

(4) No, too small. Better to use & series con-
Einﬂur {I:EI ‘01 mfds. in the ﬂﬂtlil;llhffﬂﬂt-. This

enable you to dispense with the tappi for
L.C. primary, alt ther, provided you hﬂn?ihar
means for vlryinguﬁ:a osoupling between the primary
and sscondary.

R.H.T. (Spalding) eskes (1) For an adaptation
of @ eryatal receiver circust with valve-magnifier,
Jor wae with bheo valves. (2) With reference lo a
German traniformer which he har recently acguired,
what do we think it /o for. He atates that the appapatus
ia similar in design fo an indervalve transformer of
a L.F. amplifier, but that the primary i= wound
with about Ne. 14 or 18 8.W.G, collon-covered wire
and the secondary with abewt No. 38 BW.G. #ilk.
coversd wire.

3“{;‘] Bee reply to E.J. (Sutton) in issue of Oetober
th.

{2) Possibly a transformer for lighting filamenta
from A.C. for transmission work

F.E.C. (Eton College) encloses specification
of a crystal receiver and aske (1) If his diagram of
connechiona ia right, and {f nol, why not. (2) If
he will be able fo fune fo 4000 me. (3) If a 20 Ji
earth-lead in foo fong.

(1} Your diagram is all right, though we prefer
the arrangement in which one end of the closed
circuit is earthed. The wire used (No. 28) is rather
fine for good reception, and your blocking condenser
ia too amall ; it ahould be -003 mfda.

(2} Yea,

(3) Mo.

R.5. (Bexhill} s (1) His present cerial 1o
70 fi. long of Ha.}ll' -::ppﬂr h:!'n.en'ru. e by

3 ft. spreaders, and 1= 30 fi. high ; a ningle
10} fi. apan of T/22 wire be beller. (2) Would there
be any advaniage in joining up the bein-wire aeriol
al the far end. (3) He har a pair of 4,000 ohm
Brown tele phones ;—ia o advisable o allow the reed
to drop againal the magnet fo acl as a keeper. (4) I's
4,000 ohma a suitable resisfance for use with a

eryafal repeiver.

(1) If your & era are only 3 ft. long you will
probably get ter reaults with a full length
single wire,

{2) No: probably & slight disadvantage.

{3) This ia unnm?'u.lr;h:nd ia not luuﬂ.ﬁy done,
but it can do no harm,

{4) Yes.

G.W. (Preston).—(1) Try the Radio Communi-
cation Co., Ltd., Norfolk Street, London, W.C.2

{2) You do not say how high your aerial ia to
be. If it is below the level of the houses, screening
will probably be too bad for useful results. If,
however, it ia several feet above the tops of the
roofa it will probably be O.K.

GlnlEiCI {?M I"EIM a dl.-w d [
circuil and ocaks (1) For eriticiem of fhe circuidl,
{2) If a transformer iz necessary for amplification.
(3) What ia gorrect value for grid-leak.

{1) Your arrangement of a crystal in the grid-
oirouit ia useless. If you connect direct to the
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grid you will probably get good rectification for
50 volta H.T.

(2) No; not for single stage amplifioation.

{3) It depends upon the wvalue of the grid-
condenser. 0003 mifds. and 3 megohms have
been recommended, but other widely differing com-
binations are also suitable. our @ walve
should rectify and amplify with a grid-condenser
and leak at 230 volta H.T.

BIGLI (5t. Austell) aaks (1) If he can use &
coupler consisting of a apherical coil inside a cylindri-
cal one as reaclance, in o valve circuil of which he
gives a diagram. (2) If a grid-condenser and leak
is necessary 'n the above circuil.

{1) Reaction-coil will probably be all right,
though your information 18 insufficient.

(2) Not necessarily ; it depends on the valve
used and the point on the charscteristic at which
it functiona. best resulta can be obtained by
using a grid-condenser and leak.

J.L. (Harrowgate) wishes lo make o coupling-
coil and secondary unit as described in ** The Wireless
World " for April 17th, bul wanis il lo récéive up
to 7,000 metres. He asks (1) For details of formers
and amount of wire required. (2) For capacity of
variable condensers ired.

{1} The following formers ahould be aatisfac
ATI 187x% 10" wound with No. 24. Cl .
circuit coil B7x 87, No. 28, say six tappings
incressing in size from beginning up to the end.
Coupling-coil 5 x -'I.;ra!' No. 24, say three equally
spaced tappings. ire required. about I} lba.
of No. 24 and about § Ib. of No. 28,

(2) Condensers should be as in original cireuit.

E.S. (East Kirby) asks wha! are capacities
of three condensers (a), (b), and (c), apecifications
of which are given.

{a) 00014 mids. (b) 0011 mifds.
mida.

A.G.E, ( Coventry) asks (1) If a tuning-coil of
6" diameter wound with B0 turna of No. 18 wire
would give good results. (2) Would an iron.- pi pe
25 fi. high make a suitable earth. (3) Up to what
distance would he be able to receive.

This covil would be of too low inductanee ; to

ive you satisfactory results use & coil about 8"

and 8" diameter wound with about No. 24.

(2) Yee, fairly, if it is a water-pipe and goes to
oarth without mny jointa packed with, more or
less, insulating material.

(3) We are afraid this is impoesible to say.

1.L.D.H. (Hove) sends diagrama of twe receiving
sets and asks (1) For criticiam of both, and which is
the better. (2) Will they tune wavpelengths beiwecn
800 ond 4,000 ms. or more. (3} Are the condenser
capaciiies correct. E:t} What ought io be the resistance
of H.R., R,, R,, and should telephones be 4,000 or
8000 ohms. (5) For a suggestion for an indoor
aerial to pick up 600 fo 4,000 ms. or more,

(1) Theee sets are & vanation of the audion
type, which would probably work fairly well,
but be less simple and convenient in operstion
thaen the mors usual typea. Bet (1) should be
fairly satisfsctory as it stands. Bet (2) will work
only if the grid-condenser is arranged aa in set (1).
Bet (1) wi bably be somewhat insensitive.

(2) With suitable loading coils, yes.

(c) 003
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(3) Yes, except that grid-condensers might
profitably be somewhat smaller.

i4) HR. (grid-leak), 3 megohms. R, (grid-
leak), 3 megohms. R, (filament-resistance), 3
ohma. ; mlai;hunu preferably 8,000 chma.

{6} 6 ft. frame with 70 turna, spaced }7. A
much smaller frame could be used if you use a
loading eoil.

Four yuestions, please,

L.H.L. (Smethwick) wishes lo increase wave-
length of a Mark 3 tuner up fo about 5,000 melrea,
and asks (1) If he could do this by adding an A.T.I
8w 5" wound with No. 22 wire. (2) Whelher a
sketched valve-circuit could be used. (3) If a twin-
aerval 2‘:“th high and 30 fi. long, wires separated
2 fi., should give ships and lele phony with a Mark 3
funer.

(1) This size A.T.I. would tune aarial-circuit to
about 2,000 me, but your tuned-circuit would
also have to be altered before you could get stations
on this wavelength. Bee various replies in the
lagt two or three months, 5.000 ms. 18 rather too
high for a set of this type.

{2) Circuit is inefficient, as it uses 2 L.T. and 2
H.T. batteries. It would not give very good results.
See various valve.circuita given recently.

{3} Aerial ia very poor—much too short— and
two wires only 2 ft. apart are little better than a
single wire. s doubt if you would get shipa.
and most telephony concerts are on & wavelength
considerably above your present maximum.

H.E.R. (London, N.W.) finds thai he can
adjust for most sensilive receplion point on a wingle

ve C.W. receiver, either on [ilament brightness or
on reaction coupling He prefera the Jormer on the
ground that this leads to econom in gear and con-
penience in arranging, the re being similar in
either case, he asks Jor an opinion of the relative
advanlages of these methods.

Within limits either method is guite good. As
you say, the filament brightneas method is sim
and in some ways handier, but it ia not so flaxible
as the reaction coupling method. The latter is
more useful, and gives better adjustment, under
wider variations recriving conditions. Unless
the batterica are gquite reliable, fAlament cootrol
is somewhat liable to give unsteady operation
with variations in the battery voltage.

Dr. E. J. P. Stuer, 28, Rue Jourdan, Port
Louise, Brussels, is unable to obtain No. 48 8.W.G.
copper wire and No. 47 Eureka resislance wire.
He would be glad to hear where these may be
ohtained.

SHARE MARKET REPORT.

The market is looking distinctly better. Prices
a8 we go to press (December 3rd) are :—

Marconi Ordinary .. £2-13-9
e Preference £ .12.8
= Inter. Marine .. £1-18-8
o Canadian pr ok 7-9
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HIGH-FREQUENCY CURRENTS—

THEIR DETECTION AND MEASUREMENTS
By Paiuie R. Coursey, B.5c, A.M.LE.E

HE study
application

and the pracucal
of high-frequency

currents both introduce difh-

culties and problems not

encountered In  experiments
using only direct current  sources. In
general laboratory work the standard instru-
ment for all bridge measurements and other
similar tests, involving either the detection or
quantitative measurements of very small
currents, is the * moving-coil " galvanometer
in one of its many varieties, or, in special
cases, a modernised development of the earhier
patterns of * moving-needle” instruments,
Although considering the dificulues truly
remarkable results have already been achieved,
it cannot be said that the instruments for
effecting the corresponding measurements of
alternating currents have been developed
to the same extent as the ubiquitous mirror
galvanometer, The lack of appropriate
measuring  instruments has  undoubtedly
retarded the progress of some researches in
connection with radio apparatus, so that it
may be of interest to discuss briefly the most
important methods of measurement that
have been devised in this connection,

The ordinary type of galvanometric instru-
ment cannot be used for work on low-
frequency alternating current -.:lrul:ml:s1r
much less in high-frequency ones, owing
to the complete inability of the mechanical
system to follow changes of force occurring
with such extreme rapidity. It is possible to

design instruments—vibration galvanometers
they are usually termed—which are capable
of responding to regular changes of current
having a frequency of a few hundreds per
second, but beyond this value the difficulties
seem 1n5upemhle for this type of construction.
With such instruments the indicating means,
which is generally a spot of light reflected -
from a small mirror, vibrates in synchronism
with the current variations, so that the instru-
mental readings must be gauged, not b}r a
steady deflection from the zero position,
but by the amplitude of the vibration on
either side of =zero. These instruments
require to be mechanically tuned to the
frequency of the alternating current, and this
zenerally precludes their use with accuracy in
circuits in  which the currents are much
divergent from the uniform sinoidal form.

The chief reason for the sensitiveness of
d.c. irr51:ru1'rnmlz='.._|I as compared with a.c.
ones, 15 to be found in the fact that uqually
their indications result from a force arising
from the proaduct of the current to be measured
and some other constant factor (such as the
magnetic field of the magnét in a moving-
coil instrument), which may be made
large

Since with alternating currents it s
necessary to measure the sguare of the currents,
in order to obtain a steady deflection (since
the squares of negative currents are positive
quantities like those of currents in the positive
direction), this mode of procedure cannot
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usually be adopted.® 'The result is an
instrument whose indications are proportional
to the squares of the currents passing through
it, which means that small currents give rise
to still smaller indications—the square of
s small quantity being less than that quantity.

Speaking generally, there are three main
effects ing upon the second power
of the intensity of the current which may
be employed in building measuring instru-
ments. | hese are :—

(1) Thermal effects, since the heat liberated

by & current I fowing through R ohmes.

ia proportional to 'R ;
{2) Electroatatic eflecta, =minee the forea
betwesn two conductors between which
there is & potential difference of ¥ volta is

roportional to ¥*; and
tic effecta ariaing from the inter-
action of two tic fialda both of

which are set up by the eurrent to be
measured

This last class includes the electro-
dynamometer type of instrument, in which the
force producing the indication arises from
. the interaction of the fields of two coils, both
of which carry the current to be measured;
and also the * moving-iron " type of instru-
ment, in which one magnetic field is that
due to a coil through which the current
circulates, while the other is an induced
magnetic field in an iron needle or plunger
under the influence of the field due to the
coil. In some varieties of these instruments
both fields are induced in iron parts under
the influence of the main coil,

For high-frequency work practically only
thermal and electrostatic instruments are
employed, the latter being customarily
arranged as voltmeters and the former as
ammeters. Provided proper precautions are
taken in their construction these instruments
may be used for the measurement of large
currents and ‘high voltages, but greater
difficulty is experienced in adapting them for
low ranges. For the accurate measurement
of large H.F. currents the actual ammeter
should either be coupled inductively to the

(3)

* It may be of intereet to note here that & very
similar principle is made use of in heterodyne
receivers—a fact which indicates at least a partial
reason for the great sensitiveneas of such apparatus,

THE WIRELESS WORLD

main circuit, or, if shunted, it should be so
arranged that the proportion between instru-
ment current and shunt current remains
constant at different frequencies. If the
shunt and the instrument wires are made of
the same form and material, and are arranged
symmetrically with respect to the terminals
and connecting leads, this condition will be
satisfied, as has been pointed out by Dr. J. A.
Fleming. This last form of instrument
is most conveniently adapted for pgiving
indications, not directly by reason of the
expansion of the wires, but by means of a
thermo-junction (connected to an indicating
galvanometer) mounted upon one of the
wires so as to indicate its rise of temperature
when the current is flowing

Fig. 1.

T'his same principle may be applied ro
instruments for measuring H.F. currents
of the order of a fraction of an ampere,
using a single fine heater wire with a thermo-
Junction attached to it. For simplicity in
construction only two wires may be employed,
forming what is often called a * thermo-
cross,” Fig. 1. In this diagram A and B
are two rigid metal supports connected to the
terminals 1 and 2; C and D are brass
springs fitted with tension adjusting screws
as indicated. These are joined to rerminals
3 and 4 respectively. wo fine wires W,
and W, are each soldered to a supportand toa
spring, so as to loop round one another in the
centre as indicated. These wires are made of
materials having the greatest difference in
thermo-electric power, so that a given rise
of temperature produced by the passage of
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the high-frequency current through the wires
will yield the largest possible indication on the
g;llvmnmerer to which the thermo-junction
1s connected. [nstruments of this type cannot
easily be calibrated with direct currents,
but must be compared with a standard
instrument using alternating current. Apart,
however, from this disadvantage, this type of
instrument (Fig. 2) has the advantage of
being easily constructed, and being very
r‘v&adﬂ}r suitable for a current mdicator—
as, for example; to indicate resonance In a
wavemeter circuit.

The sensiniveness of these thermo-
ammeters may be increased by enclosing the
heater wires in an exhausted glass  bulb.
Fig. 3 illustrates one of this type, as manu-
factured by the Cambridge and Paul Instru-
ment Co. A holder for the bulb 1s also
shown in the photograph.

Mg 2. Cambridge and Paul! Ther mo- A mmeéler

Attachment,

An enormous advance in the measurement of
small H.F. currents was made by the
invention of the thermo-galvanometer by W,
Duddell. In this instrument the current to
be measured 15 passed through a fine heater
wire near which is suspended a small thermo-
junction, forming part of a moving coil
galvanometer.,  The general arrangement
of the instrument has already been described
and illustrated in these columns.®*  Although
by the use of very fine wire heaters these
instruments can be made very sensitive,
they do not apprnach the :.em.lmeness of
some direct current instruments, since the
energy expendlture in the high resistance
hEﬂtEJ’ wire is relatively hrge In the

*The Wircleas World, 8 pp. 181-183, June 12th, 1920,

(I"hote =Cambrades and Pavl [osirment :_Z-u_l
Vacuum and The mo- Ammeter with holder.

Fig 8.

measurement of small currents, too, the
presence of the high resistance instrument in
the oscillating circuit is  generally very
detrimental to the tuning qualities of that
CIrCuiIr,

The measurement of small H.F. currents
is of importance, not only for laboratory
rescarch work, but has a valuable practical
application in the measurement of received
signal .btrcngth over long distance:-,, the
accurate mv:.'itlgltmn of this quantity being
of great importance in the design of high-
power stations for working over long ranges.
In connection with this problem, however,
there are other methods available. For
instance, any well-known form of rectifying
detector may be employed in conjunction with
a sensitive direct current galvanometer for
measuring any H.F. currents that are
ordinarily perceptible to that detector. If
the intensity of the H.F. currents does not
vary rapidly, any sensitive form of moving
coil g:-l.]x:-llmmeter may be used as the indicator
in such an arrangement, but for measuring
the strength of received signals cut up into
Morse characters, a much more rapidly
acting galvanometer must be employed. An
Einthoven galvanometer, which consists of a
single very fine conducting thread (through
which the current to be measured is passed)
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stretched in a powerful magnetic field, is very
frequently used in such cases, |

For still greater sensitivity a two or three
electrode valve arranged for rectification may
be used to replace the crystal rectifier, bt
with these it is essential to provide a means
for balancing out the normal Aow of valve-
plate current through the galvanometer—
such as by an appropriate potentiometer—sn
that the galvanometer may normally indicate
zero, and only give a reading when a high-
frequency P.D. is impressed upon the de-
tecting valve. As a further step in sensitivity,
one or more stages of amplification may be
used before the rectifying valve,

The greatest difhculty experienced with
all these arrangements lies in their accurate
calibration, so that their readings may be
truly quantitative. For the more sensitive
ones, it becomes essential to employ some
indirect means, such as by coupling them to a
circuit in which larger currents may Aow
through a less sensitive standardised instru-
ment. The ratio of the currents in the two
circuits. must then be determined by an
independent experiment.

Amongst the class of instruments suited
for measuring H.F. currents of the order of
milliamperes must be mentioned the Bolo-
meter, which, if suitably arranged, provides a
reasonably sensitive current-measuring instru-
ment suitable for radio frequency bridge
measurements, resonance curve plotting and
the like, while, at the same time, it s com-
paratively easily constructed. The principle
of the Bolometer bridge is shown in Fig. 4.
It consists essentially of a Wheatstone bridge
arrangement fed from a battery B, of a few
volts, and provided with a sensitive. galvano-
meter (G to indicate balance. Two of the
bridge arms are made up of the loops of fine
wire A B C D, and A" B’ C' D arranged
as shown, with the bridge wires connccted to
opposite corners. The length and resistance
of each of these wires A, B, C, D, etc,, are
made equal, so that in effect each of these
closed loops is a little balanced wheatstone
bridge. The remaining arms of the main
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Fig. 4. Bolometer Bridge,

bridge are made up of the balancing resistances
R, Ry by means of which the bridge can be
balanced and the normal galvanometer de-
fection brought to zero,

Suppose now that the terminals marked
X and Y are connected up to a source of
high-frequency current. This current will
Aow through the four wires A B C D,and since
this loop is balanced no H.F. current will
Aow through the remainder of the main
bridge. This high-frequency current will,
however, warm up the fine wires and so
increase their resistance, throwing the bridge
out of balance and giving an indication on
the galvanometer GG

In place of the closed loop arrangement of
the two bridge arms; a similar separation of
the D.C. and H.F. currents can be
effected by inserting low resistance choking
coils in series with the main bridge arms, thus
confining the high-frequency current to them,
while not impeding the flow of the steady
bridge current. Short single lengths of fine
wire, either exposed to the air or enclosed
in a bulb in the form of small lamps, may
then be used to form the bridge.

An entirely different class of instrument—
the cathode ray oscillograph, by means of
which the wave forms of high or low-
frequency currents or voltages may be
delineated—may also be employed to obtain
the effective values of these currents or
voltages, but it does not lend itself to giving
direct readings as do those described

above.
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AN AMATEUR WIRELESS STATION

By F. FouvLcer.

HE receiving station described

herein consists of two distinct

units, one whose range is from

200 to 900 metres, and the

other whose range is from 600
to 30,000 metres. The long-range set will
be dealt with first, every portion of which is
home-made.

The set is composed of two loose-couplers
connected in series, and an aerial loading coil,
a short circuit stud being provided to each
switch, so that any portion of the inductance
can be shorted. Fig. 1 shows the main tuning
unit of the long-range set. The primary is
wound with 2 lbs. of No. 24 enamelled wire
on a tube 6” in diameter and 14” long : the
secondary is wound with }1b. of No. 32
enamelled wire brought out to 10 studs.

*Fig. 1

It wil' be seen that two D.P. throw-over
switches are mounted on the tuner ; these
are switches C and D in the diagram of
connections, Fig. 2, and perform the follow-
ing functions : C puts the detector circuit
across either the primary or the secondary of
the tuner, while D puts a 3-valve amplifier
in the place of the telephones in the detector
circuit for simple audio-magnification, or
across the secondary when it is required to

The second unit of the long-range set is
seen in Fig. 3, the A.T.l. being made to
slide inside the C.C.I. The aerial tuning
inductance 18 wound with | lb. of No. 26
enamelled wire, while the secondary 1s wound
with §1b. of No. 32. The loading-coil is
seen in Fig. 4, and 15 wound with 1 Ib of
No. 26. When the three units are in series
it i1s possible to reach the 15,000-metre
stations with a 70" double-wire aerial 25
above the ground, without using any addi-
tional capacity. ‘Thhe set is used with perikon
or carborundum detectors, and it s quite
possible to tune to ships by shorting the two
big units and rﬂ:fwmg on the main unit,
with the secondary circuit open and fairly
loosely coupled. Quite accurate tuning can
be obtained in this manner, which is, after
all, the same as using the secondary and
primary windings as a small capacity variable
condenser,

Across the secondary of this set is a Tele-
funken condenser of 2,300 cms. maximum
capacity, with air dielectric  This latter is
a piece of German apparatus from the Dis-
posals Board, and was purchased for the sum
of £2 5s. It gives excellent results and with
oil as a dielectric gives a maximum capacity
of about -0056 mfds. With the primary 1s
used a home-made variable condenser, which
can be put either in series or in parallel : it
consists of seven fixed and six movable plates,
separated by paraffin-waxed paper, its maxi-
mum capacity being about <006 mfds.

For a short-wave set a Marcom 50-wartt
trench set is used, which set is of a most
interesting design. The aerial tuning in-
ductance serves the dual purpose of A.T.IL.
for both reception and transmission ; the
coils being basket-wound, are not only com-
pact, but accurate tuning for transmission can
be obtained by means of varying the A.T.1.

use No. | valve as a rectifier. This unit will and the coupling between the transmitting
iust reach 5,000 metres. coils.
671
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Fig. 8,

The secondary of the receiving circuit has
a small variable condenser across it, which
enables the wavelength to be changed from
300 to 00 metres. In the set being de-
scribed the aerial and secondary circuits have
been broken and brought out to terminals,
thus permirting extra inductance to be nserted
if required. It will be seen that there is a
tuned buzzer in the aerial circuit ; this can
be used to emit oscillations, and it is found
that by depressing the buzzer it will hetero-
dvne the louder C.W, stations, thus enabling
their reception without a valve,

The transmitting portion consists of a
21" spark coil, to take 5 amps. at 10 volts,
and gives a very fine musical note,

For amplifying an A Mark 1V 3-valve
ampliher i1s used, and for the beneht of the
several correspondents of The Wireless

Werld, who have enquired for such, Fig. 5
15 a diagram of connections.
The peculiarity of this instrument is that
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a condenser of <002 mfds. capacity is shunted
across the primary of the first transformer.
With this amplifier I find that the selection
of valves makes a great deal of difference in the
strength of signals. To use the first valve
as a rectifier the terminals C D are left open,
thus connecting the grid-leak and condenser.
In my own amplifier I have broken the
sheath circuit of the first valve and brought
out the ends to terminals mounted near the
first valve ; a reaction coil is connected to
these two terminals and a large variable con-
denser across the transformer and H.T.
lmter_}'. Loud C.W. stations are received
in this way, but the difficulty is to get the
first valve to oscillate on wavelengths of more
than 5,000 metres. [ have now abandoned
this method of C.W. reception and substituted

T |

e '- Ty .l_.-'_'\-\. |
; -.-| i| i s
jadlihadINe
1 ' 11 1
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L ]
bad !
I_ |
3
B
it
Fig. 5.

AN AMATEUR WIRELESS STATION

a 1-valve H.F. magnitier, which will oscillate
at almost any wavelength between 300 to
25,000 metres. The connections used are
as shown in Fig. 6 : they can be adapted to
any loose coupler, and the circuit gives very
good results, The advantage of this circuit
is that spark signals can be received on crystal
by merely switching oft the filament current
of the valve. When the coupling is loosened
the valve operates as an H.F. magnifier.

I have recently been carrying out experi-
ments in wircless telephony, as far as my
licence will allow me, and the circuit which
has given the preatest success is that of Elmer
Bucher. The circuit (Fig. 7) is made up
with a loose-coupler, A B ; B is the exciting
coil, and placed outside the aerial inductance,
A, B consists of No. 26 enamelled wire,

=1

Fig. 6.

wound on a 3} diameter former, 31" long,
while the aerial coil is wound with No. 24
D.C.C, on a 3" former, 3}" long. The
position of the slider is found by experiment.
The plate and gnd circuits are thus auto-
coupled and are tuned by means of a variable
condenser, C,.

It is quite a simple” circuit to work, and
when properly designed will give a range of
approximately 1 mile for each § of a wartt
absorbed from the H.T. battery, this, of
course, when using one valve as an H.F.
magnifier. The circuit must be carefully
adjusted, as the least touch of the variable
condenser is enough to throw the whole
apparatus out of resonance. The size of the
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condenser, C,, must be found by experiment,
as it varies for valves of different charac-
teristics, and also depends on the microphone
transformer. [ find that by using an ordinary
B type French valve and a 3" induction coil
as a microphone transformer, a telephone
blocking condenser will serve the

Valves for transmission of speudi should he
carefully selected, as one is apt to get
* gurgling ™ effects when talking. Using
5 vols on the filament and 120 volts on the
plate, the current taken from the H.T.
battery is 2} milliamps, and gives audible
signals at 400 yards without a valve receiver.

et

.
|
-
Fig. 7

A very interesting experiment [or amateurs
is to obtain magnification of signals by means
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of a microphone. The signals are first
brought to maximum strength by means of
one valve used as an H.F. magnifier, as
described in the circuit (Fig. 7), and the
telephones then placed against a microphone,
whose circuit is completed through the
primary of an :ndu-:tmn coil (without the
contact breaker) ; another pair of telephones
is then connected across the secondary of the
coil. I have received Paris in this manner
quite as loud as with a 3-valve L.F. imp"ﬁtr,
but only the loudest of ngnzls can be magnified
in this wa

The tcl:phnnm used in the set described
are of the Brown reed-type, and are wound
to 4,000 ohms. It is found that they work
quite well with the 3-valve amplifier, and
show all-round resuls. The aerial
70" long, and has an average height of 25.

In conclusion, I must explain the reason
for my using single layer-coils for the recep-
tion of long wavelengths. [ am of opinion
that they are decidedly more efficient than
multilayer coils, and 1 think it advantageous
for the purpose of calibration to keep capacity
effects out of receiving inductances as far as

space will permit.

This description is of necessity brief, but
I hope in a future article to enlarge upon the
construction of some of my apparatus, such
as variable condensers and inductances.

AIRCRAFT IN PEACE, AND THE LAW?®

By J. M. SeratcaTt, O.B.E,,

This book, though not of the type usually
treated in these pages, 15 one that may be
read with a considerable amount of enjoyment
by those whose interest is excited by the
relationship of air and law. The book
opens with a quotation taken from a Report
of the Sub-Committee of the Civil Aeral
Transport Committee, dated January 2nd,
1918. The quotation implies that one country
may dispute the principle of air sovereignty

% ondon :
Macmillan Co. FPp. 233

Macmillan & Co., Ltd, New York: The
(8a. Bd.)

LI.D.

in spite of the fact that the rest of the world
may recognise that right.

The part played by Germany in point of
disregarding the neutrality of the air frontiers
of certain countries during the war is both
interesting and clearly written. The book 5
one of law from an aircraft point of view, and
though perhaps our readers are little con-
cerned with such martters, Aircraft m Peare
and the Law will do much to pass away a
quiet evening by the fireside, both enjoyably
and instructively.
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NOTES AND NEWS

Mr. H. J. Nierstrasz.—We t to have to
sonounce the death, on December 5th, of Mr.
H. J. Niarstraaz, Inspectoor b.d. dionst der Kustan

-radiote , Knight of the Oranje-
Namau Order. deceaspd was one of the

i who set in order the wireless system of

olland, and in recognition of his effortsa was, in
1906, appointed to the ition of Chief of the
Technical SBervice of the Wireless Bervice in Holland.
In his official capacity Mr. Nierstrasz was a delegate
at the International Rndimlngﬁ{u;;ic Conferences of
London and Berlin, and waa also present at the
Conference for the Bafety of Life at Sea which
wad held in London in 1813. He waa bom at
Roermmond on April 11th, 1884,

The Naval Exhibitdon.—One of the most
interesting exhibits at the Naval Exhibition held
at Bradford from November 20th to December 11th
was the wireless receiving station installed by the
North Eaatern School of Wireleas Telegraphy,
Leads.

The installation consistsa of a B-valve receiver
with a frame aerial, together with several other
wireless inatruments of intoreat.

i the opening ceremony by H.R.H. the
Dul:‘.nDung? York, F:mmunlgu nddresssd o H.R.H.
from Admiral the Hon. Bir E. E. Fremantle was
sont from the Marconi demonstration station at
Crewe by means of wireless telephony, and after-
wards news itema were read, being rendered audible
to the large crowds of people present by means of
& loud speaking trumpet.

Longitude by Wireless.—With reference to
our paragraph in the October 30th issue the follow-
ing extract from Nature is of intersat :— The scheme
for linking up the observatories of the world by
utiliging wi time-signals waa referred to in
Nature for May 20 last (vol. cv., p. 370). It must
be understood that no npprminbf; increass of ac-
euracy over the older method by cable signalling
if claimed ; indeed, whers the observers are not
interchanged the precision is less. But the gain
in convenience, expense, and wide distribution of
wignala is considerable, and it is known that where
the travelling-wire method of observing transita
ia adopted, personality is tly reduced ; what
rmnuimilufthﬂul}urﬂurgdr::lnthum‘nﬂl local
deflections of vity, which can be eliminated

onl extanmve tical o Lo,

Hr.hgudwau, the director of ﬁ:iuﬂa-idn Obasrvatory,
has communicated the longitude which he deduces
by the reception of the Lyons and Annapolis
ignals at Adelaide and Greenwich. It is Bh.
l4m. 1985e. using Lyonsa aigﬁnla. and 18:78a
using Annapolis onea. The Nautical Almanac
value in 20-30e. Allowance has bean made for
time of transmission, assuming a speed equal to that
of light.

Hhﬂy of the Australian boundarice are defined
as meridiana east of Greenwich by a specified
number of degrees. They were determined by
lunar observationa and are known to be in error
by some miles. It is not, however, expected that
any change will now be made in them.

M. H. A. Madge, Principal Toechnical Adviser
on the Wireless Telegraph- staff at H.M. Signal
School, has been appointed to the rank of Com-
mander of the British Empire (C.B.E.) to be dated
June Sth, 1920,

Wireless Telephony Demonstration.—The
following report upon a demonstration of wireless
telephony recently held in Australia is indicative
of ita popularity and possibilities in that continent :

A demonatration of the value and possibilities
of wirelesa communication was given in the
Queen's Hall at Federal Parliament House,
Melbourne, on October 13th. With the aid of
an asnal erected on the roof of the building and
a8 set of instrumenta, songs which were being
sung in & house at Hrighton were heard
clearly by & very interested audience of Federal
mem

During the rendering of a wviolin solo the
Melbourne wireless station in the Domain waa.
tranemitting s weather forecast, ., tha wviolin
solo was relatively undisturbed, Nothing could
have demonstrated more effectively the efficiency
of modern wireleas sapparatus and the degree
of perfection which has now been reached in
salectivity.

Reference to the demonstration wos made
subsequently in the House of Re tatives
by Mr. Gregory (W.A.) during the budget debate.
He said they had had a marvellous exhibition
of wireless telephony, and he could see enormous
possibilities in connection with the provision of
facilities in the back country. It would be a
magnificent thing if the men in the remote
districts could get into touch with the centres
of civiliration in this way.

An Electric Photometer, recently described by
Mr. A. H. Compton in the Transactions of the
Muminating Engineering Society, containg »
deviee whi:‘z is known as a * photo-electric cell.”
This piece of apparatus contains an electrode, which
when subjected to illumination, emita & stream of
electrons, and thereby enables a current to pass
noross the Letween it and another electrode,
mounted inside the sams containing vessal. An
ordinary type of three-electrode valve is nsed to
magnify the feeble currenta which can pass through
such & photo-electric cell. When light fall= on
the mensitive surface of the cell a galvanometsr
causes & reading which is dependent upon the
illumination of the cell, and in this manner com-
parisons can be made between the lamp under
test and & standard comparison lamp. Fhoto-
electric cella are more mensitive to blue and ultra.
violet light than to red light, but this ineyuality,
i3 iz claimed, can be allowed for by means of
suitable colour sereens permanently interposed
between the sensitive cell and the source of light.

Wireless on Motors,—A wireless telephone set

tod with current from the batteries of a motor-

car and transmitting and receiving with an aenal
wire stretched from the top of the wind screen
to the radiator cap, is described by Reuter's New
York correspondent as the latest equipment pro-
vided for the modern motor-car or truc
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A FOUR-ELECTRODE THERMIONIC DETECTOR
FOR DAMPED OR UNDAMPED ELECTRIC
OSCILLATIONS OF HIGH OR LOW FREQUENCY

By J. A. Freming, M.A,, D.5c, F.RS

N Ordinary General Meeting of the
Society was held at the Institution
of Civil Engineers, on Friday,
December 10th, Mr. A, A
Campbell Swinton (President) in
the chair.

After the minutes of the previous meeting
had been read and confirmed, Dr. J. A.
Fleming, delivered his Paper.

Dr. J. A. FLEMING, M. A., D.5c,, F.R.5,,

The thermionic valve, which was devised
and first suggested by me in 1904 as a
detector of high-frequency electric oscilla-
tions, comprises a hot and a cold electrode in
a highly-exhausted glass bulb. These electrodes
are connected by a circuit external to the
bulb, which contains a sourceof high-frequency
oscillations and some form of current-reading
or detecting instrument. *

If this latter instrument is a galvano-
meter or other device for detecting a feeble
unidirectional current, as shown in my patent
specification, the arrangement can detect the
presence of either damped or ‘undamped
electromotive forces in the external circuit.

If the current-detecting appliance is a
telephone receiver, as pgenerally used, then
the receptivity becomes limited to damped
oscillations, with train frequencies lying within
the limits of audition. Since the magneto-
telephone plus a normal human ear is a
highly-sensitive detector for feeble unidirec-
tional intermittent currents, this thermionic
rectifier so used was found to be a very sensi-

%8s J. A. Fleming " On the Conversion of
Electric Ouscillations into Continuous Currents by
Means of & Vacuum Valve," Proe. Roy. Sec., Lond,,

1805, Vol. 74, p. 476 ; or British Patent Specifica.-
tion, No. 24,850, Nov. lith, 1804, of J. A. Fleming.

tive detector of damped oscillations, the train
frequency of which lies within the limits of
audition by the ear, as these are converted
by the thermionic valve into intermittent
gu hes of electricity in one direction. |
originally mentioned a galvanometer as the
current-detecting instrument, because we are
not then limited to detecting damped oscillations.

The combination of the two-electrode
valve with an Einthoven galvanometer gives
us a possible arrangement for detecting radio-
telegraphic signals by undamped waves when
the movements of the image of the silvered
quartz fibre of the galvanometer are recorded
by photography.

The Einthoven galvanometer and photo-
graphic recorder is, however, an appliance
not suitable for use on board ship, or indeed
for any except large radio-telegraphic stations,
on account of the complexity of the apparatus.

Although the three-electrode valve in its
many designed circuits provides an arrange-
ment of extraordinary sensitivity for the
detection of undamped waves, yet the scheme
of ¢'rcuits employed is not in general adapted
for the reception of both damped and un-
damped waves without some alteration.

The various forms of wave generator now
in use, viz., (1) high-frequency alternators,
(2) Poulsen arcs, (3) valve generators, (4}
timed-spark, and (5) ordinary intermittent
high-frequency and low-frequency spark gene-
rators give us three types of wave radiation
with a great range of wavelength, which are
cut up as required into periods to make the
signals.

It seemed to me, therefore, some time ago
that it would be interesting to endeavour to
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design a simple thermionic detector and
recelv ng arrangement which should be quite
independent of the nature of the transmitter,
and detect without change of apparatus or
circuits, undamped as well as damped waves
of any wavelength, and also be heterodyne in
the sense that the energy absorbed in making
the signal is not derived solely from the energy
of the incident waves,

The following is a description of a con-
struction [ have found efficient for this pur-
pose, which although as yet not approaching
the cascaded three-electrode amplifier in
sensitivity, has yet some special advantages
of its own.

It is a four-electrode thermionic detector,
made as follows :—

In a glass bulb 3 inches in diameter there
i1s a rather wide inset tube, with broad ** pinch ™
at the inner end, through
five wires. Five copper wire leads pass down
the inset tube and terminate in five pins
set in the insulating base of a nickel collar.

A,
'l_" F-.
-G
i F W
[ 1

Fig. 1. Four Electrode Thermionic Valve. 1 Inset
Tube, P,, P, Potential Plates, C,, C, Collecting Plates,
F Filament, 8 Spring.

One pair of these wires form the lead and
return of a straight vertical tungsten filament
about 1} inches long. This filament is kept
tight and straight by a small spiral spring 5,
attached to its upper end and to the vertical
lead wire (see Fig. 1). The object of this
spring is to take up the slack of the tungsten
wire as it expands when rendered incan-
descent, and keep it quite straight at all
temperatures. [his hlament 15 rendered
incandescent by about B volts, and takes
about 0-B3 ampere to bring it to bright

which are sealed -

incandescence, Around rthis filament are
arranged four narrow curved nickel plates
about 1} inches long and }-inch wide,,
slightly curved about their long axis and set
with convex faces towards the filament and
2 or 3 millimetres from it (see Fig. 2). One
pair of these plates on opposite sides of the
hlament are carried on separate wires, sealed
through the * pinch.”

N’

P

WP B
i ——

Fig. 2. Four Elecirode Valee /0 plan, F End.on

view of filament, B Fuameni-healing batlery, C,

Collecting plate, P,. Py, Potential plates, G Galvano-
meler or relay,

These I call the potential plates. They
are connected to one pair of pins on the
collar base. ‘The other pair of plates are
connected together, and both connected to
the fifth inset wire. These plates are called
the collecting plates. The bulb s exhausted.
and the electrodes freed from gases in the
usual manner employed in making * hard "
valves,

If then the filament is incandesced by the
proper voltage using, say, 6 storage cells and
a sliding rheostat in series, and if the terminal
of the collecting plates is connected by an
external circuit with the positive terminal of
the filament, we find the ordinary ther-
mionic current flowing through this circuit
as in the " Edison Effect™ experiment. In
the samples of this detector I have had made
by various makers, this current will vary
from 150 to 400 micro-amperes or more,
depending upon the exact position of the
collecting plates.

I may here say that in making these
detectors, great care must be taken to place
the four metal plates symmetnically round
the filament, and at equal distances and with

677

LUINIVERSITY OF MICHIGAN



DECEMBER 2§, 1920

the convex surface not more than 2 or 3
millimetres from the filament at their nearest
'PDII'IL

Also it is convenient to mount each
detector on a base-board, with five terminal
screws marked +F, —F, P,, P, and C for
the filament, potential plates and collecting
plates respectively (see Fig. 3).

g, 3. Perapective View of Four-Electrode Valve,

Let us assume, then, that the hlament 15
incandescent, and that a galvanometer 1s
placed in the external circuit connecting C
with +F, and that we hnd a thermionic
current, say, of 150-200 micro-amperes.
The 'pecul:ar property of this thermionic
detector is, that if a small difference of poten-
tial, whether high frequency, low frequency,
or srud}', is created between the plates Py
and Pg, the thermionic current at once falls
to an extent determined by this potential
difference (see Fig. 4).

We can, therefore, describe a characteristic
curve by measuring the thermionic current
corresponding to a measured P.D. of the
potential plates,

Such a curve is shown in Fig. 4, raken
for one valve in my stock.
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Fig. 4. Characleristic Curve of Four Electrode
Valve.

If the potential difference of the plates
P, and Py is direct, and is about equal to that
of the filament terminals, the thermionic
current falls to somewhere near half its value
when the potential plates are at zero potential.

If P, is at the positive potential, and P,
is negative, the characteristic curve will
slightly differ from that taken with P, nega-
tive and P, positive, because the plam; can
never be set at exactly equal distances from
the filament.

If a low-frequency alternating potential
is employed the characteristic curves takes
a midway position,

The explanation of this effect seems fairly
obvious. When one of the potental plates
is made positive it attracts some of the electrons
in the electron stream proceeding to the
collecting plates, and as the total electronic
emission per second is determined the
temperature of the filament and by the voltage
of the collecting plate, this displacement of
part of the electron stream means a reduction
of the thermionic current moving to the
collecting plates. When the potential plates
are subjected to a high-frequency electro-
motive force, the electrons moving from the
filament are deflected first to one potennal
plate and then to the other, and as a conse-
quence the thermionic current to the collect-
ing plate is reduced to an extent which
depends upon the ratio of the alternating
potential difference to the potential drop down
the filament,

To use this device as a detector in wireles
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telegraphy we need only connect the potential
plates to the terminals of the tuning condenser
in the closed receiving circuit, and insert in
the external plate-filament circuit of the
valve some current-detecting instrument which
will indicate a drop in the thermionic current
(see Fig. 5).

Fig. 5. Fouwr Electrode Volve used as a delector in
Wereless Telegraphy. A derial, K Tuning Qondenser,
V Valvwe, R Relay, F End.on vicw of filameant.

If we are receiving damped-wave trains,
a magneto telephone can be employed, and
then corresponding to the impact of each
wave train there is a drop in the thermionic
current and a sound in the telephone of the
pitch of the train frequency.

So used the arrangement is about as sensi-
tive as a simple crystal detector,

We can use it with another arrangement,
which makes it equally receptive for damped
or undamped waves as follows :—If we insert
in the plate-filament external circuit an ordi-
nary balanced telegraph relay, the thermionic
current will hold the contacts of this relay
closed. [If the potential plates are connected
to the tuning condenser terminals of the
receiving aerial circuit, then at the impact
of each signal, whether dot or dash, damped
or undamped, the potential plates are impressed
with an alternating high-frequency potential
difference. The thermionic current, there-
fore, drups and the relay contacts open, and
remain open whilst the signal lasts and close
again when it finishes.

We can make the opening of these relay
contacts close another circuit, in which 1s
placed a battery and telegraph instrument,
whether sounder, inker, syphon recorder,

chemical recorder, or buzzer. The second
relay is made as follows :—On a board is
mounted an electro-magnet, M, which attracts
an armature, A, pulled away by an adjustable
spring, S (see Fig. 6). The coils of this
magnet are connected through a few dry
cells with the contacts of the first relay. To
the armature of the second relay is attached
a thin rod of celluloid, tipped with a gold
wire, G, which is connected by a fine wire
spiral with a terminal. This gold wire when
pushed forward by the detachment bof the
armature of the electro-magnet makes contact
with an adjustable gold plate, §,, Hence
the opening of the relay contacts by the drop
in the thermionic current can be made to
close another circuit, which actuates a signal-
making instrument (see Fig. 6),

In connection with metallic contact relays
it may be well to draw attention to some facts
perhaps not so generally known as they ought

Fi,g' B. Hﬂ'enlng Relay. B Eleetro-magnef,
A Armature, G 87 Gold. -Enrh:m Cimtacts, 8 Spring
" Confrol,

The trouble with all such relay contacts
is that they require a certain pressure between
the contact points to give a sufficient electrical
contact to pass a current sufficient to work -
some telegraphic recorder, say, a Morse inker,
syphon recorder, sounder, or other device.
Metals differ very much in the amount of
pressure per square cm., which must be
applied to give this good contact,

If the pressure is too small the required
current does not pass.  If, on the other hand,
we raise the eem.f, or increase the pressure,
the contacts are apt to stick and then refuse
to open.

Instrument makers have continued to
perpetuate old ideas on this subject by making
the contacts generally of platinum, which is
not at all a good metal for this purpose,
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because though non-oxidisable it is a cohering
metal, or perhaps I should say a non-automatic
decohering metal, in a wireless sense of the
words. A far better metal 1s gold, because
it has a less contact resistance than platinum,
and this metal is used in Dr. Muirhead's
cable relays, I believe, for the contacts.

I hnd, however, that an improvement can
be made by using gold and graphitic carbon
as contact surfaces, and connecting across the
contacts a capacity of a fraction of a micro-
farad, say, 0-5 in series; with an inductive
resistance. ['his greatly reduces the contact
resistance.

What happens, then, is this : When the
contacts are open the impressed e.m.f. charges
the condenser. When the contacts close
with very light pressure the condenser dis-
charges with escillations across the contact
and causes them to cohere, so that the e.m.f.
drives the required current through the in-
strument to be actuated. If, however, these
contacts are of self-decohering materials, such
as gold and carbon, then when the relay
current ceases, the contacts open without
sticking. 1

Returning, then, to the description of this
four-electrode valve when used as a wireless
detector in the circuit shown in Fig. 5, it
is to be noticed that the impact of waves
upon the aerial creates a difference of potential
between the potential plates, and operates the
above-mentioned appliances and makes a
signal no matter whether those waves are
damped or undamped.

It will be evident, then, that what is
required to create sensibility in the arrange-
ment is that the potential difference of the
potential plates shall be as large as possible.

We can achieve this to some extent by
arranging the receiving circuit so that its
capacity is small and inductance |Irg¢ con-
ditionally on their produce agreeing with
that required by the wavelength.

We can also amplify to some extent by
the ue of resonance spirals as follows :—

t See British Patent Epﬁclﬂ-clt-!.m No. 112,544,

nl'!la Tth, 1817, to J. A. Fleming "' Improvements
E.Ll‘ﬂ]]hlﬂ Ralays.”

THE WIRELESS WORLD

We connect to the terminals of the receiving
condenser, K, two spirals of wire, 5, 5
consisting of a single layer of closely-wound
turns of silk-covered No. 36 wire on an
ebonite rod about 5 cms. in diameter, and
we adjust the length of these spirals to resonare
to the frequency or wavelength employed
We then connect the potential plates, F,, Py
of the valve to the outer ends of these spirk.
The resonance of the spiral will then exal
the potential difference of the condenser
terminals, and, in fact, amplify it at least in
the ratio of 1, 2, or more (see Fig. 7).

radlel

Two Four Elscirode Volpes used in

ruis By, 8y, 3, 8, on ferminals of
ser K. O Galvanomeler or Relap.

Fig. 7.
with dmpnfpmg-
fhe Receiving Con

It is not quite easy to pre-determine the
length of spiral required, because the small
capacity of the potential plates of the valve
virtually increases the resonance length of
the spiral to an unknown extent.

We can easily determine a maximum
possible length of spiral required for any given
received wavelength as follows :—

The velocity with which a wave of potentil
travels along such a spiral is numerica ly equal
to the reciprocal of the square root of the
product of its capacity and inductance per
unit of length.

Hence, for spirals of the same diameter,
and wound with the same kind of wire in
a single layer of closely adjacent turns, the
fundamental resonance frequency is inversey
proportional to the length of the spinl
employed.

We can determine the resonance frequency

630



THE WIRELESS 50CIETY OF LONDON

of any given spiral in the following manner :—
Set up an oscil ation circuit consisting of a
variable inductance and condenser and spark
gap. Excite oscillations in it in the usual
way by means of an induction coil. Connect
one end of the spiral under test to one terminal
of the condenser and the other terminal of
the condenser to a large sheet of zinc placed
a couple of feet or so away from the spiral.

Then hold a Neon vacuum tube near the
outer end of the spiral and adjust the capacity
and inductance of the oscillation circuit until
the brightest glow is secured in the tube
when held near the outer end of the spiral.
If we take obvious precautions to secure that,
we have excited the fundamental oscillation
on the spiral and not a higher harmonic, we
can determine at once by the observed
capacity of the condenser and inductance
associated with it the frequency we are em-
ploying. Hence, if the measured length of
the spiral is /, and its fundamental resonance
frequency is n, we know that for a different
length, /,, of the same spiral the resonance
frequency will be n,, with the relation,
Il =n,[n.

If we are receiving a wavelength # metres
on the aerial then we know that its frequency
is m,=3x 108/, and hence one might
suppose the required resonance length of the
spira! should be

in
U 3Ix IR

Thus, for instance, I have some spirals
of length 50 c¢ms., and their resonance fre-
quency has been determined to be 860,000.
If, then, I wish to receive a wave of wave-
length 1,000 metres, the proper resonance
length of this spiral might appear to be 143
cms. when emplo as an amplifher with
the above-described four-electrode valve. As
a matter of fact, it would be very much less,
owing to the capacity of the potential plates
to which the ends of the spirals are attached.

The best way to determine 1t is experi-
mentally, and by trial. If a metal curved
saddle is firted to the spiral, and so made that
it can be moved along the spiral, we can
arrange this contact so that it alters the effec-

W

tive length of the spiral in use. We can
then find by trial what length when connected
in between the potential plates and the
receiving condenser is most effective in reduc-
ing the thermionic current.

We can also attach to the terminals of the
receiving condenser two pairs of such spirals
and connect them to the potential plates of
two valves worked off one common filament-
heating hntttr}r, both wvalves sending their
thermionic- currents through the same relay,
We can conveniently add an additional
electromotive force by inserting four or five
dry cells in series with this relay.

We can, of course, also amplify the P.D.
at the terminals of the receiving condenser
by means of a cascaded series of ordinary
three-electrode valves inductively coupled,
but then we require the high-potential plate-
volage battery and another filament-heating
battery, and we make the arrangement much
more complicated.

It is, however, quite easy to employ a
couple of the four-electrode valves, each with
appropriate resonance spirals, to receive ordi-
nary not very feeble undamped waves, and
make them operate an ordinary telegraph
sounder as signal-making instrument (see
Fig. 7).

It may be convenient to give a few hints
as to the construction of these amplifying
spirals.

In the first place, they should be wound on
ebonite tubes of about 1 or 2inches in diameter.
Wood rods cannot be employed on account
of the energy dissipation which then takes
place. Glass is too fragile for practical use.
In the next place, they should be wound with
very fine silk-covered copper wire of not
greater diameter than No. 36 5.W.G., and
preferably No. 40. If a larger size of wire
is used, the resonance seems to become much
less sharp.y The spirals should be supported
on insulating stands, raised above the level
of the table about 2 feet, and the two spirals
should not be w:r],-f near each other. In

t For the reason for this see section 4, chapter
IV. of the author's book, " Principlea of Electric
Wave Telegraphy and Telephony,” dth edition.
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place of sliding saddles it is better to remove
the silk covering off a narrow longitudinal
area, and have a sliding contact which enables
the effective length u% the helix to be varied
quickly. The use of such resonance spirals
for amplification of potential is not altogether
new. [hey were employed by me in 1904
in the construction of a cymometer or wave-
meter, and they have recently been employed
as amplifiers in transmission of high-frequency
oscillations along wires in the so-called * wired
wireless telegraphy.™

This system was described by Major-
General George O. Squier in The Electrician
for June 11th, 1920, under the title * Mulu-
plex Telephony and Telegraphy Over Open-
Circuit Base Wires.”

The adjustable resonating helix shown in
Fig. 3 of this last-named paper closely
resembles the helix cymometer described
the author in a paper to the Britush Associa-
tion in 1904, and figured in the 2nd edition
of the author's book, " Principles of Electric-
Wave Telegraphy,” where also will be found
an illustration of Slaby’s Variable Length
Helix Wavemeter.§

I may say [ have not yet had time to
determine the effect of a slight reduction of
the vacuum upon the performance of this
valve,

E]: 51|ght1}r lowering the wvacuum the
thermionic currents would be increased, and
since the potential of the anode plate is only
a few volts, the force tending to drive back
the positive ions produced by any gaseous
ionisation is not large. There would not,
therefore, be much danger of shortening the
life of the filament by positive ion bombard-
ment.

It is possible that such rather soft valves
might have some advantages, provided that
the potential difference of the potential plates
required to make a given percentage decrease
(say 50 per cent.) of the normal thermionic
current is not thereby increased.

§ Bea ** Principles
ond edition, 1910, pp. 486 and 403, Bee
Maa., October, 1904, p. 435, J. A. Fleming * On
the Propagation of Electric Waves along Spiral
Wires.”

of Electric Wave Tﬁlﬂﬁ P lf
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This, however, must be the subject of
experiment.

In connection with this subject I should
like to exhibit a very simple type of bell-call
I have devised which is free from any com-
plications.

It depends upon the prin-cipli: utilised in
nearly every time-limit relay in power stations
for opening switches and cutting out feeders
in case of short circuirs which are nor
spontaneously removed directly.

Fig. & lell Call Apparatus, K, Irom Core

drawn down info a selenoid when a current § asses,

0 il damyping vessel. W Connler balance weight
p pce Conbacls clostng cireril of electric bell

It comprises a solenoid with a movable
iron core, K, sucked into it. This core i
suspended by a string passing over a pulley,
P, and is balanced by a weight, W, which
just keeps the core elevated with its end in
the entrance to the solenoid. The core also
has a brass wire attached to the bottom, ending
in a disc immersed in a bottle of viscous
oil, . The core is rather heavy and i
about 0+5-inch diameter and 2 or 3 inches
long (see Fig. 8).

Hence, it possesses considerable inertia and
viscous resistance to motion. When the core
is sucked into the solenoid to a cerain extent
it makes a contact (pc), which closes an
electric circuit and rings an electric bell.
This contact, however, cannot be made unless
the current through the solenoid is kepr
going without interruption for a couple of
seconds or so. The intermittent currents
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due to Morse signals will not depress the
core sufficiently to ring the electric bell.

I use this arrangement as follows :—1I
employ a pony sounder to receive the Morse
signals by ear, connected to my four-electrode
valve, as above described. The pony sounder
makes and breaks contacts by the movement
of the magnet armature, and this contact
closes the circuit of the solenoid in the bell-
call apparatus through a few dry cells. Hence,
when the sounder is receiving ordinary Morse
signals, the contact in it is closed inter-
mittently, and the current which passes
through the bell-call solenoid does riot cause
the bell to ring. If, however, the key a
the transmitting end is held down for a couple
of seconds, making, as it were, a very long
dash signal, the bell will ring.

In this manner the receiving operator can
be called up and receive signals sent by C.W,
on. an ordinary pony sounder of G.P.O,
pattern. The bell can be replaced by a
buzzer or an electric flash-up lamp if desired.**

In place of the sounder one can employ
an ordinary Morse inker or a syphon recorder
as the signal-making instrument, and make
continuous waves record on any ordina
telegraph instrument. [t would not be difhi-
cult to make the arrangement work a Hughes
printing telegraph.

ve not attempted as yet, from want
of opportunity, to make comparisons between
this four-electrode valve and other detectors
as regards sensitivity, but from a few tests
which have been made for me by others, it
appears to be about as sensitive as a good
crystal detector. Even if it does not invade
the field at present occupied by the three-
electrode valve, it may prove to be a useful
adjunct, and in connection with the simple
bell-call I have described above, may provide
for the needs in this respect of practical radio-
telegraphy and telephony without introducing
any complicated appliances,

The valve will also have some laboratory

** Another ment of Call-bell is described
in my British Specification, 149,442, of 1810,

uses, Since it is affected by low-frequency
alternating potential, we can use it to construct
an alternating current capacity bridge or
potentiometer in any mode of test in which
we desire to find out when two points are
at the same potential. Thus, for instance,
if we arrahge four condensers C, C,, Gy, C,,
in Wheatstone's bridge fashion, and supply
the system with H.F. oscillations, by a
generator A, we can connect the potential
plates of the valve across one diagonal & 4
of the bridge, either directly or through a
transformer, and use it to find when the ends
of the diagonal are brought to equality
of potential by varying the capacity of one
of the condensers. " For if we connect the
potential plates to these two points, and place
a sensitive galvanometer G in the collecting-
plate filament external circuit, then the ther-
mionic current will be diminished if these
potential plates have any sensible difference
of potential (see Fig. 9).

Fig. 9. Four Elecivode Valve nsed as a potential
defecior in Capacily Hn'ﬂ‘ge meaanrentenis,

Again, we may use this valve to make an
alternating-current ammeter. For if we
connect the secondary terminals of an induc-
tion coil to the potential plates, and then
pass any small alternating current of low or
high frequency through the primary coil,
the thermionic current will be diminished to
an extent which depends upon this alternating
current.

I think, therefore, that this four-electrode
valve will prove to be of use in our laboratory
measurements in addition to any application
in radio-work.
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The Wireless Soclety of London.

A General Mesting of this Society was held on
December 10th, at the Institute of Civil Engineers,
when Prof. J. A. Fleming, F.R.8., delivered a moat
interesting lecture on his new 4-electrode thermionic
valve—thias lecture is reported fully elsewhere. The
President at the close of the meeting voiced the
fealings of thoas t in & few well-chosen
rn:mnrﬁ, and the 'tylmtnhﬂmnﬁtuhtﬂ:l
that Prof. Flaming chose the Wireleas ity of
London to act a8 & medium for making public his
moat recent invention. It was announ that the
Annual General Mesting would take place at 8 p.m.,
on December 21st. at the Royal Society of Arta,
John Street, Adelphi, when the election of Officers
and Committes will be considersd for the forth-
coming year, and a lecture is to delivered by Prof.
R. Whiddington, of Laeds University, on ** Wirelass
Valve Circuitsa Applied to the Measurement of
Physical Quantities,” illusteated by experiments.
Hon, Becretary, Mr. L. McMichael, M.Inst.I.R.E.,
32, Quex Road, West Hampstead, N.W.8,

Manchester Wireleas Soclety.

( A filiated with the Wireless Society of London. )

At the first Annual General Meeting, held one
November 10th, 1920, the Chairman, Mr. J. Grffin
(Vies-President), callsd upon Mr. J. McKemnan to
make & few remarks on the work of the Bociety
during the past twelve months,

Mr. McKeman responded with & briel description
of the way the Society had been builé up and of
the many little difficulties that had bean met with,
explaining that these were unavoidable, and that
wheraver & business of any kind was commenced,
these same obatacles were met with, buot were
easily overcome il only the members stood firm
and llzullad thier.

Following Mr. McKernan, the Hon. Becretary,
Mr. ¥. W. P. Evans, went through the businesa
of the Society, with details as to membership,
etc. Mr. Evans explained that the chief difficulty
had been the cutting of expenses to meet the funda
available, but was very to say, that, owing
to the ever increasing membership and the generous
mfgﬂrt of the members, this little cloud was
gradually being dispalled.

Mr. Evana snnounced the total membership to
date to be 77, comprigsing 88 members and B
amociits moembers

The Chairman, Mr. J. Griffin, then announced
the following vacanciea for Officers and membera
of the Committee, adding that the resigning
members did not seek re-election : —Vice-Presidents
{4). Chairman, Hon. Secretary, Hon. Treasurer,
and Committes (7).

FProposals were then invited and the following
Officers and Commitiee Members were elected :—
Vice-Presidenta: Mr. A. Marr. Mr. E. Blake,
Mr. A. Parkineon, and Mr. M. Proctor-Gregg.
Chairman : Mr. J, Mchermnan, Hon, Secretary :
Mr. ¥. W. P. Evana. Hon. Treasurer: Mr. ﬁ'
Lamb. Committes: Mr. D. J. Daviea, Mr. H A.
Blackburm, Mr. A. Couyoumdjian, Mr. A, E.
Biddons-Wilson, Mr. R. Walton, Mr. E. S8amuels,
and Mr. A. Q. Gregory.

At 8 Special (General Mesting held on November
f&hj Ihe ‘ plul::mur Ifa. Hﬁ:{ i calling
mesting. explaining that the object in i
another general mesting so soon waa to deal with
one or two very important matters which had been

brought forward.

He regretted ta inform the members that owing
to business extensions their present room was

uired., and therefore the Commities were com-

to accept the usual notice which would
ordinarily expire on November 25th, but a further
oxtanson been granted until Decomber 204h,
to enable the Bociety to find other accommodstion,

He had much in announcing that the

of Prosident had been acce by Capt. J.
ollingworth, of the College of Technology, Man-
cheater, and that Vice-Presidency's had been
secepted both by Mr. M. Proctor-Gregg and Mr. E
Blaka,

A very important point which had to bea put
before the meeting was relating to the annual
subscription.

It had been fourd insufficient to cover expenses,
and therefore it had been suggeated that the annual
subscription be doubled as from January lst, 1921,

Beveral views were expressed by the members,
the majority baing in favour of the inoreased
subscription. It waa therefore posed by Mr.
Raid {Vica-Chairman) and mm by Mr Han-
stock that the motion be adopted This was
carried unenimously.

It waa decided by a huge majority to continue
with the t entrance fes.

Hon. Secretary, Mr. Y. W. P. Evana, 7, Clitheros
Road, Longaight, Manchester.

Three Towna Wireleas and Model Englneering
Club.

(A filiated with the Wireless Sociely of London.)

At a8 meeting of the Club held on November 17th.
the business of the evening was a discussion of the

Club-sat. It was eventually decided,
or the bonefit of the leas i Tovern hera,
to begin with & mimpls tal set. The specifica-
tion ving been ]:h'u.ﬁmu , warious members

1 mised to und the manufacture
of the different A definite wintar
was also drawn up, and the Club has now o series
of weakly lectures lasting up to April next.

At the meoting of November 24th, the first hali-
hour was devoted to buzzer practice, after which
the Bocretary demonstrated his home-made 2.valve
portable set. Unfortunately no practical results
were obtainable as the lecturer had the misfortune
to break the filament of one of the valvea on his
journay to the Club. It was decided to extend
the activitiea of the Club to embrace all branches
of model engineering and to hold for that purpose
A# BOOT AR ible two eveni B weok.

Full particulars of the Club may be obtained
from the Hon. Becratary, Mr. G. H. Lock, B, Ryder
Road, 8toke, Devonport.

Plymouth Wireless Soclety.

{ A filiated with the Wireleas Society of London.)

On Friday, November 12th, a most interesting
and instructive lecture was given by Mr. L. Buocchini
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on the French Type Valve. (Mr.J. C. Andrew-
artha in the Chair.)

After introducing the filament, plate, and grid,
and showing their characteristic curves, Mr.
Bucchini thoroughly explained the general working
of the valves ; he then went on to explain its use
as a detector of Bpark and C.W. signals.

Everyone present theroughly appreciated

lecture, and ]I::Ll;md g vote of thanks to Mr.
Bucchini inm ¢ uwaial manner.

On Friday, November 18th, it was with regret
that we learnt of Mr. J. C. Andrewartha's wish to
resign his position as Chairman of the Society.
His resignation was accepted, and the Societ
a8 & whole is extremely inﬁhtm:l to the most excal-
lent services ho has rendered during his period of
office. Mr, R. 8. Menhennet has since been elected
in his stead.

On November 26th Mr. Menhennet in the chair,
we were unfortunately unsble to obtain a lecture
for this date, and as we have in our Society a numbar
of memberas shortly to take the examination for
the P.M.G. Certificate, it was decided that thoese
members should in turn ask other members who
had almady obtained their Certificate any guestions
r:?u'din,q wireleas telegraphy. This proved a
splendid opportunity to clear any guery not alread
gfﬂapn-d.—]fgn. Secretary, Mr. 'i-[ P. Mitchell,
Municipal Technical College, Plymouth.

Birmingham Wireless Association.

( A fliliated with the Wireless Society of London.)

A mesting was held on Thursday, November 18th,
at the Birmingham and Midland Institute, with
Mr. J. B. Tucker in the chair : present, 68 mambera.

Mr. F. Johnson, of the Sheffield Wirsleas Asso.
ciation, deliversd a lecture on Wireless Telephony.

_The lecturer gave various diagrams, and explained
his experiences when trying the different methods
of connecting up, He also very kindly went into
details as to capacitios, inductances, gauges of
wire, ate.,, which thoss present thoroughly ap-
preciated.

A general discussion then took place as to the
best all-round connections o use for a wireloss
telephone receiver and transmitter, and the power
necessary for transmission.

At B p.m. Mr. Johnson gave a practical demonstra-
tion of Wireleas Telephony, the transmitting
station being situated at a member's houss in Har-
bourne,

A gramophone concert was first given, followed
by a spsech from the operator, both of which
were distinetly heard by all present.

A hearty vote of thanks proposed by the Chair-
man and seconded by Mr, J. J. Shaw was accorded.

A meeting was held on Thursday, November 25th,
at the Birmingham and Midland Institute, with
Mr. J. B. Tucker again in the chair; present, 22
e hera,

Mr. Clinker, of Messrs, British Thomeon-Houston
Co., Ltd., Rugby, gave a lecture and demonstra-
tion on the B.T.H. portable set. By means of a
Eurt-u.hln cinematograph, which the lecturer had

rought with him, he demonstrated some of the
fundamental principles of wvalve apparatus and
WHVES,

The lecturer explained that the BT.H. set

the -

contained a small frame aerial, about one foot
square, and the case mounted on a swivel stand,
constituted not only a receiving set complete, but
also a direction finder. Quite loud signals were
heard by all nt without the instruments being
connected to the Club’s asrial.

Mr. Tucker proposed a hearty vote of thanks,
amnd mmptimm?ﬂg Iantumrrnn getting such
sxcollent results in spite of tha obvious difficuliies
presentad by the building.

All thoss interested in wireless subjects are
requestod to write to the Becretary for particulars
of membership, Mr. A. H. Handford, 188, Hamsatead
Road, Handsworth, Birmingham.

A porgion of the apparatus used by the Sheffield and
Dhistrict Wireleas Sociely,

Wireless and Experimental Association.
[_-]_ﬂ:f.l;rﬂd-r.f with the Wioreless .q'ncl'r.ry u_f Lam’lﬁﬂ_i

The Association took possession of its new
quarters at the Central Hall, High Strest, 'ockham,
at 7.30 pom. on December lat. A very attentive
audience listened to Mr. Langley’s description of
the design and construction of alternating current
machinery. Several members showed short wave
receiving apparatus of home construction, that
of Mr. Foord compelling universal admiration
with its micrometer adjustment of the reaction
coil.—Hon. Secretary, Mr. G. Button, A.M.I.E.E.,
18, Melford Hoad, E. Dulwich, 8. E.22,

Preston Sclentific and Wireless Telegraphy
Soclety.

{ A filiated with the Wireless Society of London, )

The reception licence is now to hand, but the
iransmission permit has not vet been sanctioned
by the F.M.0.

Our rooms are open to members thres evoning-
a week, Tuesday, Wednesday and Thurmsday ;
reception on Scciety’'s apparatus by members will
take place on Tuesday and Thursday evenings;

685

UNIVERSITY OF MICHIGAN



DECEMBER 2§, 1920

Wedneaday evening being allotted to buzzer practios
irom 8 p.m, until 10 p.m.

We have also & series of lectures arranged for
every alternate Monday evening (ie., first and
third of every month) at !(ﬂ

Our membership is rapidly growing, but there

are still vacancies for wi amntnurl on ap-
pl.iuntmn to the Hon. Bacretary, Mr. W. J. Bryvee,
118a, Fis ate, Preaton,

Glasgow and District Radio Club.

( A filiated with the Wireleas Society London,)

On November 10th, at a meeting in the Club-
room, Mr. E. Snodgrass gave an interesting lecture
on " The Theory and Care of Acoumulators.™
The lecturer fully described the construction of the
vanocus types of sccaomulators, and e ined with
the aid of symbols shown on the blackboard the
chemical actions which take place during charging
and discharging. The necessary precautions to be
t-l.lmﬂ were smphasised, and many valuable hints

per care of accumulators were given.

Fnr privileged to listen to Mr. Snodgrass,
there should be no excuse for having their accumu-
lators in anything but frst-class -unn.-l:llt.mn..

On the of the Chairman, Mr. W. K. Dewar,

a hoarty vote of thanks waa u.wa.rded Mr. Snodgrasa.

At a meeting held in the Natural Philosophy
Building of Glasgow University, on Movember 24th,
Dr. G. E. Allan deliversd a lecture on ** Sound,™
with special mference to analogies in wireless tele.
graphy. The room was pl at the Club’s dis-
posal by the courtesy of Professor Andrew Oray,
one of the Patrons of the Club, and beotween 50
and 6) persona were present. The Chair was
oocupied t:i:- Mr. Eric S8nodgrass, one of the Club's
Vios. Preasidenta, who, on introducing the lecturer,

logised for the absence of the President, Mr. R.

atson, the latter being confined to his room
through illness,

The lecturer demonstrated how the pitch note
depands upon the frequency, the volume, or degres
of loudness, upon the amplitude of the vibrations,
and the quality or richness of the sound upon the
numbear of harmonics in & single wave, The limits
of audibility were explained, these being between
30 and 25,000 per second, but vary with different
persons and ages,

Reflection and Refraction having been  dealt
with, the lecturer proceaded to explain Interference,
including * Beats,” The beat phenomenon wos
illuatrated by several methods which demonstrastod
clearly how two sounds of different frequencies
produced audible beats. The beat-frequency in
one case was adiusted by a sliding tube which was
analogous to the wvaration of inductance in an
oscillating valve circuit of a wireless receiving set.
This, to many present, was the most interesting
part of an excellent discourse,

Dr. Allan concludeod his lecturs with remarks on
Resonanee, after having spoken for an hour and a
half.

A very enjoyable and instructive evening was
apent, and on the motion of the Chairman, Dr.
Allan and his assistant, Mr. Cochrane, were accorded
a vory hoarty vote of thanks, which was passed by
neclumation,

The Club’s membership is growing steadily, 15
new members having been enrolled recently,

THE WIRELESS WORLD

Intan.ding members can obtain particulars of the
Club from the Hon. Becretary, Mr, Robert Carlisle,
40, Walton Btreet, Bhawlands, Glasgow.

Burton Wireless Club.
(A ffiliated with the Wireleas Society of Lendon, )
The ordinary fortnightly meeting of the Club was
held at the offices of The Burion Daily Mail on
Friday, December 3rd, Mr. A. Chapman presiding.
The guestion was raised as to whether it was not
desira tﬂnrtendthaﬂudiuu[t.haﬂuhtnnt.har
hrn.nchal of science and engineering, instead of
ti: ﬂ“' £ inhthn study of wiraluuud It
ht t if such a suggestion were adoptesd
il-m membership of the Club (at present between
40 and 50) would be greatly increased. The con-
sideration of the matter was ifﬂl‘l‘!ﬂ for the present.
Mr. T. W. Parkin, B.Sc., gave a very interesting
lecture om ™ A Fﬁmeh.ni:::ﬂl Terms used in Wireless
Telography and Telephony,” which was followed
by & discussion.—Hon. Becretary, Mr. R. Ross
214, Belveders Koad, Burton-on-Trent

Members of the Glevnm RHadio and Scientific Sociely.

Glevum Radlo and Scientific Society.

{ A filiated with the Wireless Society of London.)

The lecture arranged for Friday, November 26th.
at the Royal Hotel, was postponed on account of
notice beoing received respocting the Wireles-
Telephony demonstration on that date.

A temporary portable aerial was erected in
conjunction with o G.valve amplifier and lowd
apeaker, and exceptional results were obtained

Signals were so good that many of the goest:
regiding in the hotel were attracted to the meeting.
anid became so enthusiastic that three new applica
tiona for membership were recoived, which brings
our total senior membership well above 50, & mos
gratiiying and encouraging reault for soch & newly-
formed Society.

The meeting terminated by the Chairman.
‘Mr. Courtenay I'rice, proposing a cordial vote of
thanks to the Hon. Secretary, Mr J. Mayall, for
#0 kindly bringing the u.p Measra. Hayv-
ward and Reynolds were ha.nl'.ed for the use
of & very good indu:'t-u.nre

Wea regret to lose the serviees of Mr, O Somuth
who was on our Committes, and who has left us to
take up an important position outside the neigh
bourhood, He leaves us with best wishos for his
future wellare,
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F. H. Corson, Esqg., A.M.I.C.E., General Manager
of the Gloucester Corporation Light Railway and
Electricity Dept , has kindly agreed to accept the
Vice-Presidency of the Society.

A highly interesting programme haa been arranged
for the winter session including demonstrations,

ractical and theorstical, on the following subjects :
irelaas _"I'qlug::aph_-.r, and Telephony, Radiography,
Teala Coils, Microscopy, Photography.

We are fortunate in possessing
X.Ray and high-frequency apparatus, and this,
together with highly sensitive recording instrumenta,
places ua in & very favourable position for the study
of Bcisnce. In addition to the above, interesting
social events have bean arranged.

For particulars of membership and any informa-
t'}m-artaining to wireless subjecta will be
furni gratis to intending members.—Hon.
Secrotary, Mr. J. Mayall, " Burfield,” 8t. Paul's
Road, Glouceator,

Edinburgh Wireleas Club.

(A Rlicted with the Wireless Society of London.)

At s Business Mesting of the Club, held on lst
December, a number of interesting questions were
discussed in regard to our future ¥.

It ia particolarly deaired to raise the memboarship
by & copsiderable number in order to extend the

of the Cluo and to make its use more general
both to the advanced experimentors and to

Emuh a tus ot t available at its
headquartars pwpﬂ-rq ta |u[I:F;l;'-:’..l-;;|I and short wave
valve reception sets, a seven-valve H.F. amplifier,
and o large assortment of instrumenta suitable for
carrying out experiments with both valves and
crystals,

While in every way satiafied with the p
which has been made, the members hope shortly
to carry out further plana for the improvement of
the Club. The Hon. Secretary would be glad to
hear from gentlemen in Edinbu and district
intereated in wirelegs and other relative scientific
subjecta, who would give the Club the benefit of
their knowladge and experience.—Hon, Becretary,
Mr. W. Winkler, 8, Ettrick Road, Edinburgh.

The Greenwlich Wireless Soclety.

A meeting was held on Saturday, Novernber 20Lh,
at the Hoyal Observatory, Greenwich, the Astrono-
Iner Ru;rlr, Bir Frank Dyeon, in the chair, for the
purpose of forming o loeal wireleas society. Owing
to the rapid growth of wirelesa it was felt that
Greenwich should, in company with other districta,
have its wireleas society. The meeting was at-
tended by about 40 gentlemen, and it was
to form a society to be known as The Ureenwich
Wireless Society. It was decided that the annual
aubscription should be £1 la, and the following
officera ware elected :—President, Sir Frank Dyson
{The Astronomer Royal); Vice-Presidents, Prof.
Forteacus and Mr, William Le Queux; Joint
Secrotaries pro  fem., Arthur F. Bartle, 27,
Kidbrooke Park HRoad, Blackheath, B.E.3, and

8 complete

W. W. Bumham, 18, Blackhoath Rims, Black-
heath, S8.E.: Hon. Treasuror, W. Fergusson,
15, Ulundi Road, Blackheath, S.E.3; Acting

Sub-Commitiee, H. Fergusson, Inet. -Commander

CLUB REPORTS

Ainalie, R.N. The meeting closed with a hearty
vote of thanks for the great kindness shown by the
Astronomer Royal in allowing the meeting to be
hoki at the Obwervatory, for i the Chair,
and for consenting to act as President.

The joint Becretaries will be to hear
from gentlemen desirous of joining the Bociety.

Exeter and District Wireless Soclety.

A mesting took place at the Franklin Hotel,
Fora Street, Exeter, on Friday, November 12th,
when the above Society was formed and the officors
elected. The rulee of the constitution of the
Society were drafted subject to ratification at the
next meating.

The co-operation of all members ia earnestly
requested and the benefita of membership cannot
then be overestimated.

Months of hard work have resulted in perfect
sots being made in our distriet, and we trust thess
experiences will be brought forward at some future
mesting enabling experimenters to begin their
work where others have leit off.

After the general work at the next meeting the
Hon. Secretary will exhibit a 7-Valve High and
Low Frequency Amplifier and show the astounding
reailta which may be obtained by coupling-valvea
in cascade.

Applications for membership are invited, and
all intereated should communicate with the Hon.
Secretary, Mr. H. E. Allcock, 11, Richmond Road,
Exater.

Luxembourg Radlo Club.

A meeting of the Club waa held at 3 p.m. on
Novembor 7th. The meeting was opened by the
Preaident, Dr. R. Weckering, in the presence of
40 members,

After various business had besen put before the
moeoting, Dr. Weckering was unanimousaly ro-elected
President.

Mr. Jonn Lagrance then gave a discourse entitled
‘* An Historical Record of Wireloss Telegraphy.'
After the meeting, the membera visited the atation
at the Ecole Industriellse et Commereiale, and also
the private station of Mr. J. Wolfl, the Hon.

Secrelary.
York Y.M.C.A. Wirelesa Club.

A very enthusiastic meeting of members of the
York Y.M.C.A. and others interested in wireless
telagraphy and telophony was held at the Y.M.C.A
Headguarters, Clifford Street, York, on Wednesday,
November 17th. The occasion was the opening of
the ** Polaris ' apparatus which has recently been
installed,. An addreas was given by Mr. Alfred
Cooper, one of the keensst of loeal amateura, and
the livelisat intorest waa taken in the procesdings,
particularly in the receipt of messages which came
through sith great clearmess. It was unanimously
decided to form a wireless club and to organise
clasmes for tuition. Offers of help were received
from a number of wircloss men with considerable
experience, and the club promises to be one of the
moat successful in the country.

Tynemouth Y.M.C.A. Amateur Wireless
Soclety.
An auspicious gathering was beld sn November
Ith, at the Y.M.C.A., in connection with the
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uﬂ’lnml. nmg of this newly-formed Amateur

Amnmg t-hnua resent were the President, Ed.
Burnett, . Vice-President, Wilired Hall,
Eeq., J. B y Todd, li.‘-q n.ud:lﬂgunu.mhur

of membars and foends.
In his remarks, the Chairman drew attention
tnthuvﬂmufmch Eﬂuat}-mfmtuﬁngthu

rit, quite apart from the
[l.m'hnn of :ii:i

sciance. Before calling upon

Mr. Burmnett to declare the Bociety ; the follow-
ing messages of congratulationd whic m recaived
by wireless from Poldhu, immediately before
the opening, weré read by the Chairman :—
“ Her Highness Princess Helena Victoria sends
her cordial congratulations to the Borough of
th Y.M.C.A. on their newest development,

and trusts that the after-war work will increasingly
represent the full programme of the Y.M.C.A. in

mr.'hmg the largeat number of boys and young

e ﬂmnt.mg! and tulationa to the men
of Tynemouth th h the new Wirelesa Society
of the Y.M.C.A. May this ssction strengthen the
unseen fellowship of the movement. —Kinnaird."

The Hon. Becretary, Mr. Leslie Bims, gave in a
few words a brief outline of the proposed programme
for the coming months, whltliz"lrnincludu lectyres,
demonatrations, ete.

All communications to the Hon. BSeocretary,
Mr, 15; L. 8ima, Y.M.C.A.., Bedford Strest, North
Shields

Loughbordugh T-ecsh.nlcll College 'il"iﬂelﬂn
oclety.

The Bociety will shortly be organised for evening
classea 1In and laumrm,

A wireless house ia being built on the roof of
tha Collage.

It im to spand £100 on the first installa-
tion of apparatus ; all firma are therefore invited
to send catalogues, etc., to the Hon. Secretary,
Capt. F. Pamment, addressing him at the College.

Croydon Wireleas and Physical Soclety.

The Bociety proposss a resumption of ite setivi-
tios, suspended during the War. All communiea-
tions to Acting Hon. Secretary, Mr. C, Harrison,
11, Carlyle Road, East Croydon (please enclose
stamped addressed envelops ).

The Bociety invites offers of demonstrations from
manufacturers, ete., to include in their 1921
gramme which is8 now being arranged. Mestinga
first Saturday evening each month.

Chiswlck, Acton and District Amateur
Wireless Assoclation.
The above Society which unfortunately has been

held back owing to lack of a convenient, meeting

room, has at last obtained accommodation in the
diatrict.

On and after Thursday, December 2nd, the Club
will meet at 7 p.m. svery Thursday evening at Bel-
mont Schools, Chiswick (closs to Chisrwick Park
Station, District Railway).

During the first two meetings a proper mhﬁ{luh
of Club proceedings and arrangements will be
drawn up, a new Committee formed, and the Club
put on & proper working basia.

THE- WIRELESS WORLD

Beveral of the members now posssss P.M.G.

ita, and the jority of othera are lookoing

orward to the time whan they will also have similer
poSBoasi ONE.

The Club caters for the budding enthusiast s
much as for the i amatear, and short
instructive lectures are to be held to initiste
beginners.

tive members, whether beogioners or
otherwise, are cordially invited to sttend any one
of our meetings. Full particulars of mambarship
may be obtained on postal application to the Hon.
Becretary, Mr. C. W, Hirst, 58, Agnes Road, Acton
Valn, W.3.
Birmingham Experimental Wireless Club.

On Wednesday, December lat, the Club held
ita fimt mesting l-t the new Club.room so kindly
lent by Mr. Bri E;lnu! the City School
of Wireleas, |ﬂ'| Mr. E. don in the chair,
& moat interesting lecture waa delivered by Mr. L.
Dove on the subject of * Teat, Life and Behaviour
of Dry and Wet Cella."” The lecture waa fully
illustrated with wvoltage and internal resistance
curves, snd esctual resulta of BIF-nnmantl with
Aamsh- l-u.mp batteriea for H.T. worlong with wvalves
wore given for the benefit of members.

The Hon. Secretary, Mr. A. T. Headley, of 255,
Galton Road, Warley, near Birmingham, will be
pleased to furnish all puhnulm of the Club,
upon application.

The Walthamstow Amateur Radio Club.

At the mooting of the Walthamstow Amateor
Radic Club on December lst, Mr. Hardie,
the Club's Becretary, read out an estimate from s
local builder for the srection of tha Club's sarial
masta, After some discussion the eatimate was
accepted, and it is hoped that the asrial will be
completed in & week or two.

Hon. Becretary will be to anrol new

lﬂ-ﬂl‘l!.hﬂl'l. and all particulars of membership wll
suppliad on hmhnn to Mr. K. H &, &l
ﬁﬁ Ulverston » Upper Walthamstow, E.17.

Mll.'l'l:hl‘l‘l‘l Wireleas Club.

A meeting of wiroless oxperimenters will shortly
be held for the pu of forming an amateur
Wirelesa Club in the district of Merstham. Wil
any reader whose wiroless interset is contred about
thia neighbourhood kindly communicate with Mr.
G R Wigg, Rockshaw, Merstham, Surrey, who will
be glad of both co-operation and suggestion.

Loughborough Technlcal College.

Under the auspices of the Loughborough College
Engineering Bociety a lecturs on wireloss Haﬁrq:!;
was given on Wednesday, November 24th, L
Cole, of Messra. The Marconi Wireless Talegraph
Co., Ltd,

The students attended in force, and for an hour
and a hall gave an attentive hearing.

Mr. Cole demonstrated the history of wireles
telegraphy from the early stages to ::;l]rmt
time, and at the close, by means of & frame
perial and a G-valve receiver, mgnala were hean
through a loud speaker from Camarvon, Cleethorpes
and Nauen.

Mr. Driver, manager of the works department
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of the College, gave welcome assistance in illus.
trating the lecture by means of lantern slides.

A wvote of thanks to the lecturer was warmly
accorded on the motion of Dr. Bramley, seconded
by Captain Pamment, the organiser of the wireless
soaction of the

A]Iﬂnqmm-hbnaﬁdmadtnthaﬁm Becretary
Capt. F. Pamment, at the College.

Blackpool and Fylde Wireless Soclety.

A mesting of the Society was held on Thursday,
December 2Znd, at the Cald Waldorf, Mr. Thomas
8 beimg in the chair. A lecture was given
by Mr. C. A. Goldwin on * The Elementary Prinei-
mﬂ' Wireless Telegraphy.” Although the Boiety

only beaen inexistence fora few weeks, the seating
accommodation of the room was taxed to ite utmost.
The obj of the lecture was Lo create an intereat
in wire telegraphy, and to encourage beginners
to take up this interesting study. Arrangements
are now being made to secure permanent quarters
where an aerial can be erected, and instruments
installed. The Society hope at an early date to
be able to settle down to serious experimental and
resparch worlk. A vote of thanks was to
Mr. Goldwin for his instructive lecture the
Hon. Becretary, and seconded Mr. F. Fish.
Eighteen new members wers sn at the close
of the meeting. —Hon, SBecretary, Mr. Lowis Pollard,
200, Cunliffe Road, Blackpool.

Stoke-of-Trent Wireless Club.

At & mesting of the Club on November 30th, an
axhibition of members’ ap us was held, The
N.5. Railway Flectrical pt. Wircless Society
paid & visit to the Club, and an interssting evening
was spent,

The Btoke-on-Trent Wireless Club has room for

AN

HE accompanying photograph

shows a simply constructed

amateur receiving set belonging

to Mr. G. W. Hale, of Malden.

The set consists of two arrange-
ments for tuning, one for short-wave reception
and the other for long-wave.

For short-wave, tuning is made with a |

primary and secondary especially efficient on
wavelengths between 120 and 1,100 metres ;
finer adjustments are obtained with a small
condenser, of a type similar to that described
in The Wireless World of February, 1920,
Three valves in all are used, two being for
amplification. For long-wave reception, i.e.,
wavelengths between 1,000 and 20,000
metres, two inductances of the pancake type
are introduced into the circuit.

Mr. Hale asserts that good results are

mor members, and anyone in the distrct who is
interested should apply for further particulars to
the Hon. 3 y Mr. G. H. Adams, 23, Park
Terrace, Tunstall, Stoke-on-Trent.

Luton Wireless Soclety.

At an ordinary fortnightly meeting bheld on
Wednesday, November 24th, Mr. L. Bird lectured
on Static Electncity, giving interesting demonstra
tions and showing applications in wirelesa,

The licence applying to the Hitchin Road Boys'
Behool has been extended to the Bociety, and several
members have received licences for the erection
of receiving apparatus.—Hon. Secretary, Mr. W. F.'
Neal, Hitchin Hoad Boys' School, Luton.

Ross-on-Wye Wireless Club.

A movement to form a wireleas club at Ross-on-
Wye ia being conducted by Mr. R. 8. Bates, cfo C.
Elver, Eag., Yat Holme, S8ymond's Yat, who is
moat anxions to hear from amateurs in the district.

City and Guilds Wireless Soclety.

At & recent moeting of some thirty students it
was decided to form a wireless society at the City
and Guilds | Engineering) College, and the following
officers were elected : President : Prof. G. W. 0.

Howe, I).Be.,, M.LE.E.; Hon. Secretary: Mr. H.
W. Baker ; Hu:m, Trmurar: Mr. H Andrewes;
Committes : Mesars. Warren, Wost, Giles and
Bwan.

It is proposed that meeti
I:nuhl& once & lortmight, an
rted as soon as poasible.
Arrangements for affiliation with the Wireless
Society of London are being made.  All enquiries
to be addressed to the on. Secretary at the
College.

ba held, as far as
buzzer classes will

AMATEUR RECEIVING STATION

obtained with the set. Annapolis and New
Brunswick being audible both day and night,
when using one valve only. Reception is
also good on the amateur wavelength of
180 metres

Mr. i,

W. Hale's meat sel.
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BEGINNERS

DIRECTION FINDING

HOUGH we are apt to con-

sider the invention of Direction

Finders as the outcome of the

war, the question of directive

wireless telegraphy is one that
has engaged the attention of wireless engineers
since the earliest days. In 1905 Marconi
found that an L-shaped aerial gave a maximum
stren of signal when the transmitter was
placed in a hine with the horizontal wire, and
in an opposite direction to that of the free
end. The practical application of this dis-
covery was limited in the case of an L-shaped
aerial, in that it was impossible to manceuvre
the aerial into the best position for each set
of signals received,

The action of the Marconi directive aerial
is somewhart difficult to understand and hence
the principles underlying directive reception
can be better understood by referring to later
types of aerials. Let us consider the case of
two vertical aerials placed a short distance
apart, with the receiver connected between
them. This type of dlrectl'.re receiver was
introduced h G Brown in 1899, and is
skerched | m

.F'i_,r- 1.

Imagine a wave travelling towards the
aerial in the direction indicated by the arrow.
If the distance between the aerials is egual
we can understand that the first al:rial will
have a maximum effect induced in it, while
the eff.ct in the other will be * out of phase.”

It would be as well here to define the
exact meaning of phase for th: benefit of
those who are not conversant with alternating
current th ory,

Two current or e.m.f. waves are said to

be in phase when the maximum value of one
coincides ‘exactly, in point of time, with the
maximum of the other. Fig. 2 (a) will illus-
trate the point l:learl_-,r, while () shows the
mmmng of the words * out of phase.”

e el o e o

Fig. 2.

It will be seen that the maximum walue
of one curve occurs at the same ume as the
zero value of the other. In the case of the
two aerials spaced half a wavelength apart,
a point at the maximum value of the wave
will, at a given instant and time, strike aerial |,
while aerial 2 is acted on by a portion of the
wave near the minimum value (Fig. 3).

. Current will, therefore, low through the
receiver from No. | to No. 2.

Now consider a wave travelling in a direc-
tion perpendicular to the plane of the aerials.
There will be no phase difference between
the current in the aenals in this case because
the wave will reach both aerials simult@-
neously. The currents in the receiver due
to both aerials will * wipe out,” so to speak,
and no signals will be heard.

f-'--- -"l‘-"‘
__..-l" ..,“
J"- H"'-
. . : )
-h_\\“ !',
* ' -
-

Fig. 8.

Suppose now we mounted the aerials on

a rotating frame, so as to gradually swing it
round while signals were being received
‘T'he sound in the telephones would increase
as the plane of the aerials coincided with the
direction of the transmitter and would then

690



PAGES FOR BEGINNERS

die away gradually as the plane finally became
at right angles to the direction of transmission.
By this means we could determine approxi-
mately from which direction the signals were
coming, but with this reservation :(—

If we stood in line with the aerials and
transmitting station, it would be impossible to
tell whether the station was situated in front
or behind us. The effect of the incoming
waves on the aerials would be the same, whether
the wave was travellingas in Fig. 1, or in the
opposite direction.

A method of overcoming this difficulty is
to erect a third plain aerial at the receiving
station and connect it to the receiving circuit.
The effect induced in this aerial will be quite
independent of the direction of transmission,
but to the receiving circuit, the waves due
to this aenal will either have an additive or

subtractive effect on the waves due to the

: WAL X TD
TSELL ATEAL g
T .
: KD
[ T ’ i
L % F] TOTAL EFFICT WAL
% .‘.."
i - (h)
Fig. 4.

- directional aerials. The phase of the two
waves will either differ completely or not at
all (Fig. 4). WNow there will only be one
maximum reading, and that when the first
of the directional aerials is pointing to the
side nearest the transmitter.

In practice, however, the third aerial is
usually dispensed with, as the cases where
confusion of place arises are somewhat rare.
For ships at sea, ambiguity of place is seldom
likely to arise.

'l%u: twin-aerial system of direction finding
was further improved by Messrs. Bellini and
Tosi in their * radiogoniometer.”

This consists of two coils placed at right
angles to one another, each coil being con-
nected to a directive aerial. In the middle
of the two oils is pivoted a third coil, capable
of being rotated through an angle of 3607,
and having a pointer and scale attached. This

coil is connected ro the receiving circuit
(Fig. 5).

The directional aerials are in the form
of two triangles (Fig. 6), about forty feet
high.

The action of the " wireless compass,’
as it is termed, is easily understood from the
preceding paragraphs. When the direction
of the transmitter is in the same plane as
one of the aerials, the coil connected to that
aerial will have an oscillatory current induced
in it, and if the moving coil is turned in a

AV

VLA

-

Fig. 5.

rallel direction, the strength of received
signals will be a maximum. If the direction
of incoming signals changes to a plane at
right angles to the previous one (in the case
of a ship, if she turned at right angles to her
previous course), the other directional aerial
would be affected, and the moving coil would
have to be rotated through 90° to obtain the
maximum signal strength.

Finally, let us take a case where the in-
coming waves are at 45° to each aerial
(r.e., they bisect the angle between them), as
in Fig. 7. The effect on both aerials will
be the same, and if the moving coil is turned
to a position midway between them, the
strength of signal will be a maximum. At
first sight it appears that we shall get another
maximum value if the coil is at right angles
to the incoming wave, as shown by the dotted
coil in Fig. 7. This will not be the case,
however, because the current induced in the
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““ back " part of aerial A will be out of phase
with the curren: induced in the front part of
aerial B. The two currents will be annulled
in th* moving coil when it is placed between
them, and thus zero sound will result.

Fig. 6.
An mtere-:tlng 'Flﬂll'lt which mlght be noted

here is that in prncnl:e It is sometimes custo-
mary to note the minimum strength of signal,

THE WIRELESS WORLD

and take the direction of the transmitter as
being at right angles to this position of the
coil. It is usually found that a difference”of
two or three degrees make an inappreciable

Flig. 7.

difference when listening to maximum signals,
while the zero value is fairly sharply defined.
Alternatively, two positions could be found
at which the signal strength was the same,
and the maximum taken as lying midway
between these points.

The CONSTRUCTION of AMATEUR

WIRELESS

APPARATUS

A FRAME AERIAL RECEIVING SET-V,
The H.F. Amplifier Panel—{contd.)

ONTINUING from our last
1ssue the next item to receive
attention 15 the potentiometer ;
this should have a resistance of
appmmmattfv 250 ohms, and
may be made in circular form after the style
of the flament-resistance. The necessary
resistance will be obtained by winding with
No. 36 bare Eureka wire, which has a resist-
ance of approximately 1 ohm per 3" length.
A neat former can be made by using a strip
of Bristol-board ;" thick, 8" long, and 1}~
wide. The resistance wire should be tightly
wound on to the former, together with an

ordinary stout cotton thread, slightly smaller
in diameter than the wire. This method of
insulating the turns from one another, is much
better than using covered or enamelled wire
and rubbing off the insulation for the slider.
A space should be left at each end of the
former, and brass paper-clips fitted, to which
the ends of the wire can be soldered. The
average number of turns of wire per inch
will be about 40, and if we use about 6}
to 7" of the former, the resistan.e will be
approximately 250 ohms. When the former
is finished it should be securely mounted
to the periphery of a wood block 2§ diameter
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and 1" diameter, by means of wood screws
through the ends of the former.

This block should be mounted to the panel
by means of two wood pillars, 2§" high,
1 §* wide, and }* thick. The block may be
secured to the pillars either by means of wood
screws passing right through the block, or
by screwing a wood disc, 2} diameter and
4" thick, to the plll:rs, and then screwing
the disc to the back of the block. The block
should have a }" clearance hole through it

NN

Fig. 11,

centre, and should also have a large brass
washer screwed to its top to act as a bearing
surface. Secure the pillars to the base through
the four holes in the centre of the bottom
half of the panel. Fit a spindle and slider
arm, as shown in Fig. 1. The first-named
should be of }* brass rod, 4}" long, to one
end of which is fitted a small ebonite or wood
knob; the other end being screwed } thread
for about § an inch. After placing the
spindle in position, first fit a spring washer
to.rub against the brass bearing surface on
the potentiometer block, next fit' a }°
hexagon nut, then the slider arm and another
nut. Lock the nuts so that there is just
sufficient tension on the spring washer to
give a smooth movement when turning. The
slider arm should be made of flexible strip
brass, and its tension adjusted so that while
good contact is assured the wire is not likely
to be cut.

It should be noted that the centres of the
spindle holes should be 1§" and not 1§, as
given in Fig. 7, November 27th issue.

‘The last item is the telephone transformer.
This is mounted on the bottom right-hand
corner of the panel, and is outlined in Fig. 11.

The following material will be required

for its construction :—6 ozs. No. 30 5.5.C.
copper wire, 3 ozs No. 44 5.5.C. wire, 4 ozs.
No. 24 bare soft-iron wire, and two hard-
wood end I:heeks., 2}" square and {[- thick.
A small quantity of parafin wax, }" rubber
tube, and insulated ape, will also be required.

Drill a §* hole in the centre of each cheek
and cut the iron wire into 24" lengths. Make
up the core (with the iron wire) to a diameter
of §", and fit the end cheeks. Keep adding
iron wire until the cheeks are firmly secured,
after which insulating tape should be bound
round the core,

The No. 30 winding which we will call
the secondary, is wound directly over the
insulated core. A small hole should be drilled
through one of the cheeks, just above the
core, and the wire covered with a
short piece of }" rubber tubing should be
passed through the hole. The first two or three
turns should be bound with cotton to take
the pull on the wire, after which carry on
winding, going from one side to the other
and back, in even layers, until the 6 ozs.
are used up. Windings should be made in
the same direction, and an even pull on the
wire maintained.

It will be found easier to wind over the
bobbin, ie., turn the transformer bobbin
clockwise, feeding the wire through the finger
and thumb — the reel of wire being
mounted on a screw-driver held in a vice.
The last turn should be fnished with
a cotton tie (to keep the winding tight),
and the end tmken through a hole in the
cheek (the same side as the start) just above
the winding. Wrap two or three layers of
waxed paper round the secondary as this
insulates one winding from the other and
gives an even surface upon which to com-
mence winding the fine wire,

The primary winding should be wound
in the same manner as the secondary, and the
ends taken through the cheek opposite to
that through which come the secondary ends.
More care must be exercised with this winding
than with the secondary as the wire being
much finer is more easily broken, and the
insulation rubbed off. Watch for bad places
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in the insulation, where it will be necessary
to cover the wire with a _mall piece of cotton
wool,

When both windings are finished, the
continuity of the circuits should be tested
with a pair of telephones and dr}r cell, before
waxing. The secondary winding will give
amuch louder click, owing to its resistance being
lower than that of the primary. Both windings
should give a click when the circuit is made,
and a similar click when it is broken. [If there is
a break in one of the windings a faint click
will be heard when making, and nothing when
breaking the circuit.  This is due to a small
charging current, caused by the capacity effect
of the broken circuit. A similar click is
given if the cell and telephones are connected
to on= side of the secondary and one side of
primary.  If this test gives satisfactory results
the transformer may be placed in a bath of
melted parafin wax, to impregnate the wind-
ings, where it should remain for half-an-hour
and then allowed to drain ; finish off with
two or three layers of waxed paper. When
finished mount it on to the panel, taking care
that it does not foul the potentiometer.

When all parts are made and mounted, the
panel may be wired up.

For all H.F. amplifiers the connecting
wires should be as short and direct as possible,
a very good plan being to use stiff bare wire,

Procure some No. 18 bare copper wire
and make the connections as shown in Fig. 12.

THE WIRELESS WORLD

All the joints should be soldered—first of all
tinning the screw heads and also the ends of
the wire. Do not hold the solderinz-iron
on the screw heads too long, otherwise the
ebonite will soften and loosen the clips. Do
not use any acid soldering paste, but use

RTITIACT.

Fig, 12,

instead a flux of resin dissolved in methylared
'SPIrIIS.. Acid Aux will in time eat away the
wire connection. When all joints are made
test the continuity with the cell and tele-
phones. Good joints will give sharp clicks—
bad ones a continuous rumble in the phones.
Where wires cross, place a piece of Cistoflex
tubing over one of the wires to avoid short-
EH"E'LII‘EE.

Note.—In the November 2Tth issue the
thickness of the ebonite panel was given in
error as §7 ; it should have been }".

&= mEm T

TRADE CATALOGUES

H. D. Sullivan.—The catalogue “* W.2'" ro.
farred to in our iasue of October 30th, is now
available.

Economic Electric Co.—This firm of electrical
engineors has recently published a new catalogue
of wireleas apparatua.

The Edlson Swan Electric Co. have recently
sont us iculara of the " Ediswan Acma Accumu-
lator.,” These storage batteries are of apecial
and would-ba buyers of accumulators
would do well to consult List No. BB178.

Messrs. Radio Supplles, 12 to 14, Red Lion
Court, Fleot Street, E.C., wish to bring to the notice

of all wirelasa experimentera and amateurs that
the liat issued by the Firm is reprinted at loast
onee & month, thereby insuring customers of buying
at the correct prices,

Messrs, Burnham & Co. have recently
published a sectional catalogue of wirelesa apparatos
suitable for amateur purposes,

Waterman Pens. The makers of thess pens have
recently sent us an illuatrated catal ogue, which would
seem to be full of suggestiona for overcoming that
petrplnrmg question.—What shall the Christmas
gift be ?
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine i placed al the disposal of all readers who wish lo receive advice and
informalion on mallers perlaining to bolk the lechnical and non-technical sides of wireless work. Readeras
should comply with the following rules.—(1) Questiona should be numbered and wrilten on one side of the
paper only, and showld not exceed four in number, (2) Queries should be elear and concise. (3) Before sending
n their fona readers are ndvised to seareh recent numbers o see whether the same ries have nod been
dealt with before. (4) The Editor cannot undertake to reply to querles by post. (5) Al queries musi
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries
will be answered under the initials and town of the correapondent, or, if so desired, under a * nom de plume.”
{6) Readers desirous of knowing the conditlons of service, etc., for wireless operators will

save time by writing direct to the various flrms employing operators.

ZINCITE (Portsmouth) asls (1) What is rhe
wapelength sn metres of a eoil, 107 long, 14" wide,
wownd with No. 28 sdk.copered wire. [(2) Would
the coil in guestion (1) be capable of receiving from
the Kiffel Tower and other large atations in a circuil
of which ke gives the diagram. (3} For crilicism
af an arrial of which sketch is enclosed. (4) If the
lead-in wires of an aerial ueed for erystal work st
be of a kigh tension.

il) The wavelength of & coil depends on the
circuit in which it 18 included (except of course
where the natural period of the coil itself is meant ;
this information ie of no value fromn your point
of view)., Ses answer to (2).

{2) The coil in & standard P.M.G. aerial would
tune to |, 70 metres, which s too short for Eiffel
Tower., Apart from this your circuit is wrong ;
aee article in ismue of September, 1918, regarding
tvpical crystal cireuita,

(3) Quile satisfactory.

(4] They must be well insulated,
what you mean,

D.D. (Haarlem) aska for a dingram of a wireless
coilrol @pparalus similar fo that on page 387 of the
prresent wolwme, bl aimplified, only starting  and
miopping of the molor heing neceasirey.

T T

ITCH

if that 1=

Fig., 1.

We sugwest an arrangement on the lines of
Fig. 1. The arrangement of aerial, coherer and
decolisrer is aa before, but the relay terminals
are connected only to the coil actuating the ratchet
wheel E. Thia and the commutator F are as before
on a common axis [}, The commutator consista
of a copper cylinder, into the circumference of
which are inserted insulating stripa, thus dividing
it into squal segmenta of conducting and insulating
material. The total number of segments s the
same af the number of teeth in E, this being sup i
even. The commutator is provided with » Ennh
3, and a circuit is8 made or beoken through the
switch which controls the starting and stopping
of the motor, A smingle dot will in this case start
the motor if stopped, and stop it if rming.

ABC. (Essex) sendy sheich of a  poroposed
valve Imnsmitter, and aaka (1) If circwit fa suiafde.
(2} What gouge wire fo use, awd whal size Jormers.

{1} The set is not guite suitable as shown, a
rondenssr should be adided as shown dotted in
Fig. 2. The earth should aleo e sz shown.

Fig. 2.

{2) About No. 10 wire would Lo suitable, W
are afraid we cannot give the mize of forers
without knowledge of the reguired wavelength,
which you do not state

G.D.D. (Bishop's Stortford) crcloses diogram
"f i .ﬁugﬂr-mhu" receier il o rl’!ﬂfﬂf I T j,.l.iu!‘i'.-
eircwil for rectification  purposes ond osbs (1) Tf
the corcuil 4 correcl for receicieg aperh amd VW
(2) What in the inductonee of his AT.L which i«
12 - 3L swmired wwith No, 28 cwenseclleed coper
neire, #” hring frﬂ werrieestiieed el eoed esecl, ) Vith
reference to hin fieence, which is fo wse a reeeieing
ant withou! ralees, how weany cireuils 2 il neccasary
tir furniah (o obiain autherity to uwse valees, (4) 1f
a 20 fe Teenl to oo waterspipe will be fow lung for an
carth,

(1) It isaverydoubtful policyto connect & erystal
in the plitecircuit of yvour valve.  You should
inelude & tuned cirewit wnd place yvour detecfor-
cireuit in parallel with the condenser.  See issoo
of September 18th for diagram of sueh a circuit
(Crystal Receiver with Valve Magnifier).

(2) About 118HH mhys,

[4) Only one cirouit 8 NECERHATY.

{4) It should not spoil reception rompletely,
bnit may weaken signals,

E.C.5. (Thornton Heath) rnclowes a diagram
fer criticismn. He asks further—i1) With reference to
hin tele phone travaforwer which has o lerminoals
wiedetfered el twwo norked 18 noed 008, whould the
wplettered  terminals e compected  te bele phones.
(2) What ranges he wight excpect fo get without any
piductaner,. (3) To whot woorlenglh could he logd
i to reccive efficiently. (4) If 50 e T mdts H.T.
will be all rivkd with V24 valves, .
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You give no indication of the nature of your
intervalve transformers, but as far a8 we can
underatand them your circuits are diagrammatically
correct. The capacity of vour t cirruit con-
denser (-001 mfda. ) is too large ; better. -0003 mids.
Your last valve should be o Q or your present one
provided with & grid condenser and leak. A
potentiometer for the two amplifying valves =
advisable, ;

(1} We do not know, The resistance winding
should be in the valve ciccuit,

(2) With 001 mids. up to 3,600 ms
=3 mids, up to 1B ms,

{(3) You cannot receive efficiently on s much
higher wavelength than those given. More turms
are required on the loop.  Ree dingram on page 185
of the June 12th issue.

(4) Yea, with negative potential on the grida of
the valves.

CARBORUNDUM (Monkseaton) asks (1) In
a PMLG. aerial 8 it necessary for the length of the
enarth lead and the length of the down-lead (o be deducted
Srom the 100 fi. allowed. (2) In purchasing apparafus
Jrom friends, 1o @ necrasary o have a permit frow
che BPMG.  (3) Ta of necemmary fo produce a foener
before or after erecling n receiving stalion.

{1} The down-lead should be deducted. hut
we believe not the length of the earth lead,

(2) Yea.

(3) Before erecting the station.

ARDENT (Llantwit Vardes) encloses cireit
Jor eriticiem, awid asks (1) I the circuit suitable for
use with honeycomb type coils, and {f so, condd C.W,
be dispensed with without affecting the efficiency
af aef,  (2) Should fired capacities be placed across
the primary windings of the intervalie tranaformers.
() When wsing 1| Q and 2 V24 pvalvea or 1| R in place
af Q. theae tranaformers ahonuld be air or fron cored,
(4) Showld resisfances he placed in series belween
H.T. battery amd primary of the tranafermers, also
betiween H T. and plaite of Srd valee, and if a0 what
ralues,

The Q wvalve is unsuitable for rectification -with
grid condenser and leak., except with wvery high
H.T. which woulil not be suitable for V24 valves,
Better omit condenrer and leak, or use an B valve
in place of the ), as you suggest. The telephone
teansformer shoulil bo situated on the positive
mide of the H.T. battery, and not in the common
circuit of the thres valves, A by-pass condenser
(- mide. ) is wired from the common point
of the reaction coll amd the first transformer to
earth, [(N.B.—0rid condenser and leak method
applies to both spark and C.W,)

NONYMOUS (Preston) asks (1) Who are
SXG and RAF. (2) When will the new Year- Bool:
comre oul with the wp-to-date 4-letter calls, (3) For
a descr{ption of the peewliarities of Q, K. B, and V24
melees, or for a reference lo pasi ariicles deacribing

With

{1) These stations are unknown to us,

{2} Probably in February of next year.

(%) We regret we cannot refer you to past
articles, and it is elearly impossible to treat such
a subject adequately in thess columns. Q wvalve:
Used for rectification with 50 volts H.T. on lower
bend of characteristic. (ritl connected to negative

THE WIRELESs WORLD

of fAlameni. Amplifies with 200 volta™ H.T.:
can alro be used as grid.condenser rectifier ar
this wvoltage. H. valves—Used as amplifier, as
grid condenser rectifier with 75 volta H.T. : will
glso rectify on top bend of characteristic. Faor
amplification, slight negative potential on id
drull::lahlr, or IE'HH.EH.T. E:Itl.ga can be Implu_'g:]d.
Cood oscillator. B. valve:— Similar to B. valve
but harder. Can be used as generator of morr
powerful oscillation for wireless telephomy by
emploving about 400 volta H'T. V24 valve:—Can
b used with 24 volts H.T. Particularly useful
for high resiatance transformer amplifiers. Regquires
more reaction than previous valves to generate
oscillations,

F.J.M. (W. Hampstead) asks (1) How il
nn ordinagry buzzer fransmil of base line 12 23 fi
(2} Whal is the lowes! resistanice fele phone-receirer
thal can be wsed,

(1) Impossible ta give a definite fgure, a0 much
depending wpon  loeal conditions, the burzer,
and the amplification at the receiving end.  With
considerable amplification voun might poasably
cover some hundreda of vards but without amplifics-
tion we doubt if vou would eover a hundred vards
with sueh a short base line.

(2) For use in this way, telephones with a re-
pistanece not leas than 10 chma will be suitable.

B.K.E. (Seacombe) asks (1) If an acrial as
i Fig. 3 will be efficient.  (2) If the effectioe
height of the aerial (« 75 ft. or (3) Is the prorimdy
af the roaf deteimental.

A SIS Ars
Fig. 8.

i1} An aerial of this type is certainly not very
efficient for vanous reasons, as the bend back st
B -, and the screening due to the house. We
cannot say how bad it is, however, without know-
ing the dimensions of the various paris which you

do not give,

(2) 'Ig:a mean effective height would certainly
e less than 75 ft., the height of the highest point.
It would probably be somewhere round hall this
figure, s
gi_ﬂ} The detrimental effect of the roof will be
considerable if there are only & few feet between
it and the aerial.

EW.A. (London) encloses apecification of his
receiver and aske (1) For the beat connection of a
rlre detector lo his sel. (2} The necessary alteralions
ar additions for increasing the wovelength to, say.
2 000 metrea. (3) The approrimale ranges using a
atendard PM.GL aeriad 300 ft, high, (a) Wik
erywlal only.  (b) With vefee,
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QUESTIONS AND ANSWERS

(1) 8ee Fig. 4. The part of the skedteh on the
left of the dotted line constitutes vour original

ratus,

{2) Add inductance to both open and closed
circuits. This may be done by inserting separate
coils in seriea with your exiating primary and
secondary inductances. You do not state sizea or
valoes of the latter B0 we cannot give any exact

hd

Juje-{%

)

information. Your best course is to go on adding
induetance until you get the required amount.

{3) It is impossible to say, as so much Iiﬂpﬂ'“—'ll
ufm the workmanship of the set, the proficiency

the operator, and many other things.

F.B. (Bradford) asks (1) If we can recommend
a good instruction book on the making and use of
a wireless telegraph set. (2) For the conneclions of
the rotary studded disc in the Marconi syslem of
high frequency  production, and if it is true thal
frequencies from | te 100,000,000 can be oblained
3 this method, (3) For any properiies (electrical or

emical) of the substance Pitch Blende (usedd  in
raodium extroction ). .

{1) Follow the constructional articles in The
Wireless World,

{2} Connections are as given in Fig. 5.

—

Fig. B.

The irequency of the H.F. produced, depends on
the v:.lﬂ:l'ﬂ l}frtha capacity and inductance of the
circuit. The efficient limits of H.F. are about
50,000 to 2,000,000, The discharge-frequency
depends on the number of studs and spead of dise,
and is of the order of M)

{3) Pitch-blende in & mineral of rather :!umu}:vlux
nature, the greater part of which consista of an
oxide of uranium of constitution probably U,
2({U0,). It contains alse minute traces of radio-
metive substances, In view of the latter constitu-
ents the mineral possesses very slight radio-active
propetties, but we are not aware of any other special
eleetrical propertiers associnted with i,

FED UFP (Sydenham) describes hiz recejver
with iohich he siales he has heard nothing ; he asks
(1} For our views on the above.: (2) If in the evrouil
ahown (Fig. 8) il ix correct fo tune :—(a) So that the
product of the asrial ca pacity, and the sum of the aerial
irtluctance, amd the snductance of AB & egual o
the product of the inductance BC and the capacily
DE ahuniled arross i, bath pﬂ}ﬂﬂiﬂﬁ mﬁ'ﬂ'ﬂdiw
to the reguired wavelength @ or (b)) so that the indue.
tarce B and the sum of the arrial caparity and the

eapacity DE,
D
E

B
-

Fig. 6.

i1) We have read your description clossly and
cun s no reason for your getting no signala,
Your gauge of wire is emall, and, a8 you suggeat.
the insulation may be faulty. Have you tested
various parta of your apparatus

(2) Your ion (@) is more nearly correct
than (b). It is clear that aa the inductance AC
ia included in the cireuit BACDE, and not in the
anral cirouit, thess two must be regarded as distinet
circuita, being in fact a pair of oscillating circuits
coupled together by an auto-jigger. In this case
the wave h of the two circuits together is not
the same as t of either by itself, only approaching
it when the coupling is very weak, i.e.,, when AB
ia vary amall in comparron with BC,

G.;’: {5t. Annes-on-Sea) asks (1) What will
be the capacily of o home-made pockel accumulalor,
4volis, oo plales in ench call, rach plale having an aclive
surface of 15 aquare inches.  (2) If it ig possible
fo make an oil condenser wsing zinc plales, and if
20 what sire and number of plotes for a capacidy of
0003 mfds. (3) What is the best oid for the above.
HLU{:{;M ko converi 240 volts D.C. down fo
a lower vollage, say 20 to 50 volts, for general lesting
pur

(1) We cannot say exactly ; il 15 sguare inches
ia the area of each side of each plate, probably
about 8 amp. hours ; if 15 square inches re ta
UHIMﬂEDihﬁﬂmuflphh,ﬂbﬂuthﬂ thia,

{2) Yea, but we do not recommend it. The
dimensiona will depend on the use for which it is
required —if for reception, the plates may be as
close as they can be arranged without touching.
1f for transmission, space about 1/l0th inch for
each 1,000 volts.

{3) Any good mineral oil, dry, and of fairly
high flash point will be suitable.

i{4) Unless you use an expensive motor gensrator
set you can either drop some of the voltage by
means of & resistance, (e.g., lamps), which 18 most
convenient if you want currents of | amp, upwardas,
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or else use o potentiometer (of resistance about
1,000 ohma), if small currents, say lesa than
i unj are required,

C.A. erpml}mmmulhhmbunmﬂmd
by the PM.G. not o use a radiating receiving
circuil on ascount of his prozimiy to GLV, and asks
(1) For a diagram of a good combination for a crystal
delector, (2) For a diagram of a good non-radialive
cirouit with 2 valves and crystal rectification for apark,
C.W. and telephony. (3) With reference to A
rihrmqumid.wﬁﬂmhfhmchdhiphl
af the chimney end.

. {1) Bes article in issue of Beptember 18th.

{2) You should use a separate heterodyne.
This will ensure that there s no radiation, and
will very much improve your set in point of selec.
tivity, though you have to employ an extra valve.
Fig, 7 shows one possible arrangement.

Fig. 7.

1) Broadly speaking, the higher the better.
k.ﬂ.,ﬂ. ottingham) asks (1) If a tele phone
lmndmnﬂ*mhuﬂduﬁthcmdﬂlu& g!:_j'_f

an ordinary telephone induction coil could be canily
altered to make nml-sphmumnn‘mrfurkkphm
of 1,000 ohma; if so0, how. (3) What range hot
wire ammeler he need for his aerial-circuil,
using a 1 apark coil. (4) Which of theo sketched
aerinls is the beticr.

(1) Certainly. ;

(2) No; primary would have too low a resistance.
In any case & telephone transformer, however well

TR AL
Fig. B.
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proportioned, is of doubtiul utility with telephones
of as high resistance as 1,000 ohma.

{3) We cannot say exactly without more data
with utrd to the set, but a range of 0-1 amps.
will probably be suitable.

{4) Meither is at all 1f at all possible we
should prefer as in Fig. B, raising the height of
mast a8 much aa you can.

BOTHERED (Bayswater) sends a skelch of a
receiver and asks (1) For criticiem. (2]} If we can
recommend other gauges of wire for ‘the coils. (3)
If we can recommend a coil fo receive FL withowt any
fappings or condensers, good funing nol eamenihial,
(4) If there are any amatenrs with transmiliing
licences near him.

(1) and (2) The type of receiver—a two tuned
cireuit type—ehould be satisfactory. We regret the
samples of wire sent have got mislaid, (all samplea
should be very firmly fixed to covering letters).
We should have thought that you were hardly using
large encugh coils in either circuit, but as your
tunin,F appears all right we should recommend
not altering the windings unless you wish to receive
longer wavelengths. The set should be efficient
up td about 3,000 ms. with suitable coila.

(3} A coil 8 x 8" wound with Ne. 24 ghould be
satisfactory with a P.M.G. aerial.

(4) Bes hs headed Amateur Call Signs
as from Oetober 16th issue.

** DOT "' (Dorchester) scnds o aketeh of a
proposed fransmitler, using on ignition coid and
auto-coupled circwits. She asks (1) How far ahe
could transmit. (2) If connections are right.  (3) If
nol, could we publish connecliona.

{1) The connections are quite correct, but you
will not get satisfactory tuning or range with a
tranamitting condenser na AR you suggest ;
the capacity is about ‘0005 mfds. For a set of this
t you should try capacity at leash 8 times am
l'llf. Preferably immerse your condenser iz 'n-
sulating oil.

SHARE MARKET REPORT.
Business has been wery quiet in the Wireless

Group during the last fortnight. Prices as we go to
press {December 18th) are :—
Marconi Ordinary £2.8-9
" Preference .. £2-7-8
e Inter. Marine £1-56-0
” Canadian 7-0




