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MULTI-LAYER WINDINGS FOR
RADIO RECEIVING

By Puiuie R. Coursey, B.5c.,

HE tendency of the modern

high-power transmitting station

lies in the direction of the use

of longer and longer wave-

lengths, and the problem there-

fore arises of the construction of the most
suitable forms of coils that may be used at the
receiving station for picking up these very long
wavelengths. Anyone who has attempted
the reception of signals of say 15,000 metres
wavelength using single layer ::uuplmg coils
of the conventional pattern, will appreciate
the difficulties inherent to this form of
receiving apparatus. Unless the size of wire
emploved for winding these coils is very much
reduced the coils themselves become exceed-
ingly bulky and very unwieldy to handle,
while difficulties also arise in adjusting the
coupling between one or more of such coils. -
The limited size of the receiving aerial
customarily allocated to amateurs by the
Post Office at the present time, renders this
problem still more acute, since such small
aerials have very small capacity—usually of
the order of 0-0003 mfds—and therefore
require very large values of inductance to
tune them up to the very long wavelengths.
Apart altogether from the unwieldy nature
of such large coils, there are additional factors
which must be taken into account when
considering their use for wireless receiving
purposes.  Firstly, the coil itself having such

AM.LE.E.

a large size and area, possesses considerable
capacity—both self-capacity and capacity to
other objects. The effect of this capacity
is not only to increase the effective resistance
of the winding,yand therefore the loss taking
place in it, but it may also act as a shunt of no
inconsiderable magnitude to the aerial circuit
itself, since when the aerial capacity is small
it does not require a very large additional
capacity in shunt with it to pass off to earth a
serious proportion of the incoming energy that
should by rights be transferred to the detector,
The stray capacity from such coils may also
give rise to undesired coupling effects between
the coils themselves. There is, however,
another point which should be borne in mind,
which is somewhat in favour of these large
coils, and that is that they themselves may act
to some extent as receiving aerials, somewhat
atter the manner pointed out in an earlier
article in this mapazine.* "This antenna
effect of the coil irself may not necessarily
assist the suznal pll.:ked up by the main aerial,
and is a pmnr which should be borne in mmd
when arr.ang:lng the recemng apparatus.
When receiving continuous wave signals
it will often be found that the large area
and consequent extensive magnetic field of
such single Ja],'er coils in addition to their
large strav ::apal:tt-,r, may render it difficule

* Wireleas World, 8, pp. 409 and 441, Se ptember 4th
and [8th, 1920,
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to obtain the best coupling between the various
circuits of the receiver unless the aerial and
tuned secondary circuits are separated by at
least several feet. This again renders the
apparatus somewhat difficult to adjust.

As an example of the order of magnitude of
the sizes of coil involved, let us take a coil
required to tune up an ordinary receiving
aerial as licenced by the Post Office, to a
wavelength of 15,000 metres. Assuming
that the aerial capacity is 0-0003 mfd., the
inductance required to tune to 15,000 metres
will be about 2 x 10° centimetres, or a fifth of
a henry. Assuming, for example, that such
a coil were wound as a single layer on a
former 12 inches diameter with No. 22
S.W.G, d.ec.c. copper wire, the coil would
have to be somewhere about 8 feet in length.
This would involve a wire resistance of at
least 8 or 9 ohms, which, in conjunction with
the resistance of other parts of the circuirt,
would probably be quite high enough for
good working, and would therefore prohibit
the use of much finer wire than that quoted.

This example merely serves to emphasise
the need for the construction of a somewhat
more compact form of inductance than
that given by the single layer winding.
Several possibilities are open to consideration
in this respect, the simplest of all being the
use of an ordinary multi-layer winding, in
which the successive layers are wound on one
after the other as is d{mc in the case of an
ordinary magnet bobbin. Although this
method is practicable, and in fact a perfectly
good one for windings which are only
traversed by direct currents or by low
frequency alternating  currents, the con-
struction 15 not at all pood for high
frequency work. The chief reason for this
i5 to be found in the very larg: capacity which
occurs between the successive layers. To
illustrate this point let us suppose that the long
coil prn‘iuusll;f mentioned was reconstructed
in the form of a two-layer winding, the second
layer being wound on directly on top of the
first one. For this case we can work ouf,
approximately, the capacity that exists h!.twl:l:n
the two layers, assuming for the moment that
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the successive turns of wire are replaced by
two continuous bands of metal separated by
the wire insulation—an assumption that
will be sufficiently accurate for the purpose
in view, although not giving the true capacity
of the coil between layers. Making this
assumption we find that for a coil 2 ft. long
(which would have approximately the same
inductance as the 8 ft. single layer coil
considered above), the capacity between the
layers would be of the order of 0-01 mfd.
This, of course, is a very larg-: capacity, and
for the case considered, if it were entirely
concentrated between thc ends of the coil
the fundamental wavelen of the whole
coil would be of the order of 85,000 metres.
It would, therefore, be practically impossible
to pass through such a coil currents of any
shorter wavelengths, Although several as-
sumptions, which are not fully justifiable in
practice, have been made in arriving at this
figure, it will, nevertheless, serve to indicate
that such a coil would be quite unworkable
for reception purposes. As a matter of
fact one would not expect that the effective
5=lf-:::1pa-:it';.r of the whole coil would be
quite as high as 0-01 mfd., but even if it
were considerably less th:n this hgure h.‘
fundamental waveie:ngl.h of the whele cc!!
would still be far too large to enable it to te
used for receiving signals of the 15,000 metre
wavelength that we have assumed above.
Some other construction for the coil must
therefore be devised that will enable its self-
capacity to be reduced to a more workable
value,

One method of reducing the self-capacity
of a mu]ulaver coil is by adopting what 1s
known as a “ banked winding™ of two or
more layers. In this case each layer is not
wound complete before passing on to the next
one, but the wires are arranged to pass from
one layer to the other and back again, with
the result that the voltage set up between
adjacent wircs will not be that of a whole
laver, but will merely be the voltage across
a few turns, and hence the effective capacity
and the losses will both be reduced.

Typical methods of winding such coils are
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MULTI-LAYER WINDINGS

indicated in Figs. 1 and 2, which show a two
and a four-layer banked winding respectively.
The successive turns in these windings are
numbered so that their order of winding can
easily be seen and the diagrams are thus almost
self-explanatory. Slight variations may easily
be devised in a winding of this kind by winding
two or three turns on each layer before passing
to the next one, but this would give rise to a
somewhat increased self-capacity as compared
with the more correct banked winding
illustrated in Figs. 1 and 2. A slight variation
on the four layer banked winding of Fig. 2
;qy be found illustrated on p. 464 of the
treless Werld, September 18th, 1920.

Fig]

Two-layer Banked Fl"tn.d‘inp

The self-capacity of a multilayer winding
may also be reduced by dividing it up into
small sections, each of which is wound
separately after the manner indicated in Fig, 3

Fig. 2. Four-layer Banked Winding.

FOR RADIO RECEIVING

Fig. 3. Four-layer Sechionalized Winding.

All the sections are, of course, connected in
series. Incidentally, it may be remarked
that such a construction provides an easy means
of dividing the coil up into parts for tapping
purposes, as, owing to the slight spacing
between adjacent sections the dead end
capacities are to some extent reduced.

While referring to the effects of the self-
r:apal:iw of the coil it may be worth while
to point out its effect upon the effective
resistance of any given coil. The resistance
of a coil, and in fact of any wire whatsoever,
when carrving high frequency currents is
greater than the resistance of the same coil
or wire when carrying direct current, the
increased resistance arising from what s
usually known as the “skin effect "—u.e.,
the current is carried by the outside layers of
the wire, and not by the whole cross section,
Further, the effective resistance of a coil to
high frequency currents is greater than the
effective high-frequency resistance of the
same wire stretched out straight owing to the
proximity of the several turns of the coil to
one another, which causes a further increase
in the skin effect. Over and above this
rise of resistance when carrying high frequency
currents, there is a further increase of effective
resistance brought about by reason of the
self-capacity of the coil. The self-capacity
of the coil may be looked upon for the purpose
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of illustration as a condenser connected
across the terminals of an ideal coil possessing
pure inductance and resistance only as in-

dicated in Fig. 4.
‘;ﬂ

Fig. 4.
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It is well known that such a circuit between
the points A and B in that Figure can form
what is often termed a rejector circuit,
—that is to say that at a certain frequency,
in this case the natural frequency of the circuit
Cy L, the whole circuit behaves as a very
large resistance connected between A and B.
In the ideal case considered when the coil has
no resistance at all, such a circuit at its natural
frequency would behave as an infinitely large
resistance between the points A and B,
and would, therefore, be equivalent to a
complete break in the circuit. Under these
conditions, therefore, no current from an
external source such as the receiving antenna
could pass through the coil. When the coil

has some resistance R, the effective resistance -

of the whole circuit even at its natural
frequency is less than infinity but is still very
large, w{li!e for other frequencies than the
natural frequency uf the circuit it still presents
an augmented effective resistance between the
points A and B. Expressed mathematically,
this augmented resistance is given by the
following relation :
R'=Ry/[1—e®C, LR

where R' is the effective resistance presented
by the coil and R, is rhe high frequency
resistance that it would have if it has no self-
capacity. w is 2w X the frequency of the
oscillations, L, is the inductance of the coil,
and C, is its self-capacity. In terms of the
natural wavelength A of the coil, the above
formula may be expressed as follows :

o B A,
Ry (1—wtugft (1—A%/ A%
where A is the wavelength at which the coil

THE WIRELESS WORLD

is used. The way in which this function
varies with the wavelength at which the
coil is_ used is indicated in Fig. 5, which
gives a curve showing the percentage increase
in the effective resistance of a coil due to its
self-capacity. The coil chosen had a natural
oscillation wavelength of 500 metres, and it
may be seen from the curve that even at
5,000 metres the self-capacity still caused a
2 per cent. increase in effective resistance,

2
3 §i8

§
:

g
[

"
v

ouf T8 BECF CAeRdiTro'd

;

o w0 W
WAVELEMNGTH

Fig, 5.

If we space apart the two layers in the coil
considered above we shall evidently reduce the
capacity between these layers. For instance,
if the two layers were } of an inch
apart we could reduce the figure for the
capacity to from 1 /10th to 1/15th of the above
value, but even this value would still be rather
large. In addition to reducing the self-
capacity increasing the spacing between the
layers would also somewhat reduce the high
frequency resistance of the wire itself, as
the current would be more uniformly distri-
buted over the cross section of the wire.
This effect, however, would not be very large
if the successive turns of each layer were
closely adjacent as before. .

( To be continued.)

476

UL ERL
AR N



A SHORT WAVE RECEIVER

By F. O. Reap, M.LR.E.

HERE are a number of wireless

men who possess first—class re-

ceiving sets which give excellent

results on wavelengths of from

1,000 metres upwards, but
when an attempt is made to go lower than
this, great difficulty is experienced, espccmlljr
with tuners which are capable of receiving
fmrlj,r long wave stations. The usual method
15 to insert a variable condenser in the earth
lead. This is all right in its way, but is
far from efficient. The whole trouble is, that
so few turns are required on the aerial tuning
inductance compared with the number of
turns used when receiving such a station as
Paris. It will be seen that the dead-end
trouble is very real indeed, and it is an
indisputable fact that good results cannot be
obtained unless a special inductance is used for
very short wavc!:ngrhs This applies par-
ticularly when usrng the wavelength allowed
for transmitting, viz., 180 metres,

The tuner about to be described has been
designed for very short wavelengths and will
be found most efficient, especially when
using a single valve as a rectifier and amplifier
by means of the regenerative method. When
working with valves it will be found quite
UNnecessary to use a iecundarv coil, as an
ﬂrdmarf plain aerial tuning mductance will
give excellent results and will be found most
selective, providing a fairly good class of
variable condenser is used. For crystals it is
advisable to use a
inductance which, if carefully adjusted, will
give better results than a plain tuner.

The following directions will be found to
give the wavelengths stated, on the 100-foot
single wire aerial allowed h1,-' the Postmaster-
General, but should the aerial length be a
little more or less than the 100 feet, adjust-
ment ¢an be made with the vanable cundcnsl::r.

First obrain a cardboard or vulcanite
former, 2} inches in diameter and | inch
long. WVulcanite is preﬁ:rahle to cardboard in
every way, but if difficulty is found in obtaining
it the cardboard will serve, provided it is well

loose-coupled tuning

shellac-varnished inside and out at least three
times, and allowed to dry between each coat.

Now start winding with No. 28 double-
silk-covered wire about }-inch from the
edge of the former; wind EvEnI}r until the
twelfth turn is reached, then twist a small
loop sufficiently long to enable a flexible
lead to be soldered on later; see P (Fig. 1).
Then continue until Ave more complete
turns are made, and tap off as before ; then
five more turns, a tapping, and again five
turns. This will complete the coil, and will
be found more than sufficient for 200 metres ;
but it is advisable to have slightly more turns
than are actually needed in order to locate the
exact point of resonance.

6 l|l|--l|ltli—|

)

5.5
i

Fig., L.

The coil can now be mounted on some form
of base board, or in any manner that appeals
to the constructor. No attempt 15 made to
supgest any particular form of mounting so
long as the leads are taken to some form of
switch (S in Fig. 1), and provision be made
for sliding the reactance coil, about to be
described, over the aerial tuning inductance.
It is doubtful whether it is advisable to varnish
the hnished coil, and perhaps on the whole
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it is better not to do so, as it undoubtedly
alters the wavelength cnnbidemh'fy

The reactance coil R is made in precisely
the same manner, but has no tappings, and
consists of 40 turns of No. 30 double-silk-
covered wire, and should be large enough to
slide over the aerial tuning inductance, and
some provision should be made when mounting
for the reactance to slide well away from the
primary, thereby obtaining a wvery loose

coupling.  If the coupling is too tight the
signals will be distorted or heterodyned.

Figure 1 shows the best method of using
this coil and is self-explanatory.

The experimenter will observe that a
tuning inductance for operating on a 200-
metre wave has very small coils, and it will be
quite obvious that it is impossible to do
justice to this wavelength with a tuner
designed for 2,000 metres. "The amount of
dead wire can be imagined.

Should the above tuner be required to

OCTOBER 2, 1920
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receive H00 metres from ships, about 60 turns
will be required, tapped off at every five turns,
the corresponding reactance coil having 80
turns.

This tuner will receive both spark and
continuous wave signals,

Should the amateur wish to use crystals, a
f.-ecnnd:r}r coll should be used In pllcc of the
reactance coil, and should be tappcl:] off In
exactly the same manner, but should have an
additional 25 per cent. of wire.

A vanable condenser should be used In
every case across the prEmar}r from aenal to
earth, and where a secondary is used a con-
denser is also necessary, but not across the
reactance unless very fine tuning is rﬂ:"l.lll'fd

If this tuner is wired for receiving from
ships, etc., at 600 metres, it can still be used
quite effectively for short wavelengths, as
the amount of dead wire is negligible and will
not affect it sufficiently to decrease its effi-
citnc}r to any material extent.

Mr. J. G. F., Harris, of Gloucester, and his wireless set, all home made exce pt valve, tele phones and
prrer waks,
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THE ANNAPOLIS STATION

NS5 is the call sign of the great radio-
telegraph station of Annapolis, United States,
“T'his station is situated at about 40 kilometres
to the morth-east of Washington, in Chesa-
peake Bay (76° 29" 12" W. ; 38°59°00" N.).

Its powerful arc enables it to be heard
easily, in spite of the great difference separating
it from Europe (about 5,500 kilometres from
Paris) ; furthermore, its very long wave-
length (16,300 metres) distinguishes it from
the numerous stations which work up to
15,000 metres.

NS5 exchanges telegrams almost throughout
the day with Lyons, YN ; Nauen, POZ,
and Stavanger, LCM ; but it is between
3.0a.m.and 9.0a.m., G.M.T.,ata time when
night prevails over the station and the greater
part of the course of the waves, that the
station is received with a very clear maximum
of intensity. -

Its wavelength places it very high in the
adjustments of oscillatory receiving circuits.
It is necessary, in increasing progressively the
length of wave, to exceed the exact " tune™
of Lyons. The Lyons station is at first very
sharply heard, after which the note becomes
more and more flat, until the point of extinc-
tion (which corresponds with a wavelength of
15,500 metres) is reached ; the flat note
then reappears and becomes sharper and
sharper in proportion as the wavelength of
the tuning circuit (autodyne) becomes more
and more different from the Lyons wave-
length. One thus rapidly attains the 1,000
note (sharp sound of German transmissions)
on the Lyons station ; one should then
perceive, but much more weakly, the trans-
mission of NSS. By increasing the wave-
length a little it will L heard properly.

It is, of course, understood that the
continuous waves of this station cannot be
received merely on galena. One must have
either a good aerial and a heterodyne, or a
frame and amplifier with heterodyne or
autodyne. We have spoken of adjustment by
autodyne, because this is the simplest ; but

for long wavelengths, heterodyne gives much
stronger reception, since this method of
reception does not require, like the autodyne,
a certain discord of the oscillatory receiving
circuit.

The transmission of time signals performed
by Annapolis at 02.55 and 16.55, G.M.T.,
especially the first, at a very favourable hour,
enables the station easily to be located. An
examination of Fig. 1 will show that the
time signal is sent by the aid of pendular

o hec

‘W O
Fig. 1.

beats for five minutes, suppressing, first, the
20th beat of each minute ; secondly, the
last five beats of the first four minutes ;
thirdly, the last ten beats of the fifth minute.
The beginning of a stroke indicates 03.17,
G.M.T. The beats are spaced by exactly one
second, different from those of the Eilfe]
Tower, which, as is known, are spaced by
less than a second.

The transmission of N55 much resembles
that of Lyons, and may be further recognised
by the fact that it often sends a continuous
dash of long duration.—{Extracted from

“La T. 8. F. Moderne,” Tuly, 1920.).
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NOTES AND NEWS

Norwegian Wireless Amateurs.—With

reference to & paragraph which appeared under
this heading, in Notes and News, of the 24th July
issue of the Wireless World, correspondence has
reached us from Norway seeking our further co-
oparation. The ecommunicator, Mr., Gunnar

rsen, JID., Industrigaten, Kristiania, is anxious
to communicats with wirelesa amateurs in his
country, with a view to approaching the Norwegian
Government upon the qnnul:u:m of concession and
rovision in the amateaur ition a8 & whole. Will
intereated readers of lﬂ aragraph, who are
reaident in Norway, kindly Iand their aid to adjust-
ing what would seem to us an unfortunate mis-
understanding between the Government and the
arnalaurs,

The Bureau of BStandards has recently
Euhlinhad i papar entitled " An Elesctron Tube

ranamitter of Completely Modulated Wawves ™
{No. 381). In order to utilise a radio-lrequency
wave train of given power most effectively in a
non-oacillating receiving aystem, it must be com-
pletely modulated at some auitable audio-frequeney.
A convenient way of accomplishing this modulation
when an clectron tube generator is used, is by
supplying the plate ciremit of the tube, or tubes,
with an audio-frequency alternating e.m.f. An
slternator may be used with suitable transformers
to supply both the filament and plate circuits. A
salf.contained transmitting set of this type has been
designed and built at the Bureau of Standards.
A deacription of the sei, with photographs and
diagrams, is given. Copies of this paper may be
obtained upon addressing a request to the Bureau
of Stan Department of Commerce,
Washington, D.C.

Mew Telegraph Pay.—The OGovernment of
India have been in correspondence with the
Socrotary of State, regarding the improvement of
the position of officers of the Buperior blishment
of the Telegraph IMepartment. As 8 measurs of
inderim relief, the Secrotary of State, on the 27th
January, 1920, sanctioned with effect from. the
J0th August, 1819, a revissd seale of pay similar
to that sanctioned for the Public Works Depart
ment, and this sacale was brought into effect under
orders communicated to the Director General of
FPoats and Telegraphs by the Government of India
on the 10th February, 1820. A further and
final revision of pay and allowances for the executive
grades was sanctioned by the Secretary of State
with effect from the 1st Japuary, under his telegram
dated 17th February, 1920.—(The Pioneer Mail.)

Relativity.— Professor Einstein is so disguated
by the attack made upon him by his scientifie
eolleagues that he proposes, sayas the Tageblatt, to
leave Beorlin altogether. The newspapoer atrongly
protests against the annoyance to which Professor
Finatein has boen subjected, which it describes aa
diagraceful.  Einstoin  himself replied in the
Tageblalt to his sssailants. He endes by saying
that it will make s singularly bad impression on
his confréres to sse how the theory of relativity and
ita originator are being traduced in Germany.

Wireless Weather Bulleting.— The following
alterations to call letters should be made in the

list of stations t.l'ﬂ.l!.i.l:nltl:ln% weather reports. given
in the Wireless World of J Pidlﬂth, HIE'IJ' Bombay
Radio, VWB. Capetown

A 1918 Aﬂ:lufmmt—ﬂn A 2lat, Mr
Daniels, tha Bacretary of the U.S. i vy, received
the following measage from the Lafayette station,
near Bordeaux : °' This first wireless message to
be heard arcund the world marks 8 milestone on
the road of scientific achievement.” There is Little
doubt that this m could have been heard
" around the world," in that the Lafayette station
is equipped with a 1,000 k.w. are, the most powerful
arc yvot installed. That the message was the first
to be heard round the globe is gquestionable, in
view of the fact that so long ago as September, 1918,
Mr. Hughes, Premier of Australia, sent 8 wireless
measage through the Camarvon Btalion (o Sydney,
a distance of some 12,000 miles, full details of which
will be found in the Wireless World of November,
1918, Vol. 6, No. 88,

Mr. A. E. Shrimpton, Chief Telegraph Engineer,
New Zealand, ia to wvisit America and Europe to
make & series of enguiries embracing wireless
telegraphy, automatic telephone systems, multiplex
telegraphy and telephony, recent developmentes in
submarine telophone cables and telephonic trans-
missions over long land lines, and telephonic

eaters for long linos,

r. George Clarke Simpson has suceeeded
8ir Napier Shaw as Director of the Meteorological
Office. Dr. Simpson is & great beliover in the
future of wircless, and is firmly convineed that the
business of woeather forecasting ia still in its infancy.
He looks forward to the not distant future when,
with the aid of wirelesa and the reports ol airmen,
it will be poasible to forecast a weck's weather with
great accuracy.

Lizard Wireless D.F. Statlon.—An Admiralty
notice to mariners states that it is intended to
reopen the Lizard Wireless D.F. Btation, as from
midnight of September Dth-10th. A notification
of the closing down of this station was given in the
Wireless World of tember 18th.

Wireless on Lightships.—At the beginning of
the war, & wireleas telsgraphic installation on the
Marsey Bar Lightship, Liverpool had to be dis-
mantled, otherwise the craft, ns a matter of inter-
national law, would heve been linble to be torpedoed
by an enemy submarine. The inatallation has been
out of operation sinee, but negotiations are now in
progress for the re-installation of wireles: on the
lightahip.

The Experimental Station on Signal Hill,
St. John's, N.F., picked up and heard without
interruption the tranamission of wireleas telephone
apeach, as given by Chelmsford on the ocrasion of
a wireless telephone demonstration to Denmark
at § p.m., on August 3rd. The distance between
Chelmaford and 5t. John's is approximately 2,673
miles.

The DMscovery of Electro-magnetism.—0On
August 31t and September 1st, the centenary of
the discovery of eclectro-magmetism by Dersted
was colebrated at Copenhagen by meetings of
Scandinavian scientista,

A Military Wireless Statlon has been erected
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NOTES AND NEWS

on the roof of the Town Hall, Chester. The War
Office has agreed to indemnify the Corporation
should any damage be incurred.

Wireless Telegraphy in Colombia.—On ac-
count of the deficient public telegraph serviee, o
merchant of Barranquilla haa entered into a
contract to introduce a wireless telegraph service,
He has given a bond of 1,000 Pesos, which will be
forfeited if work on the installation is not commenced
within six months of the signing of the contract.
The bond will also be forfeited unless the servica
is established and working within & period of one
year from the date of signing the contract,

U.5. Wireless Stations.—There are 88 shore
wireless stations belonging to the Federal Govern-
ment not including 20 in Alaska, 19 in the
Philippines, 3 in the Canal Zone, 2 in Hawaii, and
1 each in Porto Rieca, Guam and Samoa, or o total
of 135 The Government ship stations number
470,

A New Wireless Telephony Set.—The Do
Forest Radio and Telephone ['nrn|m:1:,' have
developed a wireless telephony set which operateas
without *“ B " Battery or external source of high
potential. The entire output may be easily
transported. The transmitter, including two 6.volt

Why Amateur Wireless is popular. Photograph submitted by Mr. A. B. Day, of Finchley

Wireless Telephony and Farming.— By means
of six wireless telephony transmitting stations the
Michigan Agricultural College is inaugurating a
systern of wireless telephony whereby the farmers
of the Btate may be kept informed of the market
prices of their products, receive weather forecasts,
and even " listen in" to music, or lectures on
practical and scientific topics such as are delivered
at the College. Some 50 instruments are installed
at the present time sround Lansing. A system
is being worked out whereby all farmers of the State
may eventually obtain instruments from the
College to reeeive these transmissions.

storage battories, weighe 60 lhe., According to the
manufacturers this set operates with any suitable
type of receiver and audion detector, with or without
an audion amplifier, The set is designed to operate
an antenns whoss rq.p.m;il:r to earth varies from
=02 grafcd. o O-000075F ol ﬂ]l]‘u‘rllgll it Yy e wsed
on even smaller nerials,

Wireless Communication with Sweden.—
According to Rewter's Service (Stockholm), direct
regular wireless telegraphic communication has
been established beiween the Karlsborg station in
Bweden and the San Paolo station at Rome.

Wireless Station for Mexico.—The Mexican
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Capt. Paul Brenot, Technical Manager of the S_F.R. and Consulling Engincer lo the Cie (fénérale de T'.S.F.
Photo taken whilst Capl. Brenot was in charge of FL.

Department of Commerce officially confirms the
announcement that the Mexican Government
intends to install immedistely 30 new  wircless
stations st an approximate cost of one mullion
dollars,

Admiralty Wireless Stations.—A revision
has beon made of the regulations governing appoint-
ments on the wireless stations in the Royal Navy.
The periods of service were recently fxed for 18
stations abroad. The :\tll’rli!‘ﬂlt:.-' has directed that
the commanding officers of such stations, together
with the chief petty officer telegraphists, and petty
oificer telegraphists, are to undergo a special
course in the type of u.p}a:rntun fitted at their over-
aea wireless stations, fore proceeding abroad.
This courss will be at the Bignal School, Portsmouth.
In order that they may be able efficiently to super-
intend the works at the station all commissioned
officers who are appointed to command wireloss
stations abroad are to undergo a special course of
instruction in oil engines. Warrant telegraphists
are not 0o undergo this course.

Marine Wireless.—The sister ships Columbia
and Venezuela of the Pacific Mail Steam Ship Com.

ny have recently established rather remarkable
ong-distance wireless records. Each ship was
equipped with a2 k.w. CW. apparatus. When the
Columbia waa 4,100 milea from the coast she

established communication with the Inglewood
Station. The Inglewood Station is lH.I!ILIl]J with
n 12 k.w. double are apparatus. The Vencruela
when about 70 miles from Yokohama and 5200
milea from the Inglewood Station, also established
communication with the last-named and exchanged
a number of messages. It is believed that these
distances establish a record for low power stations,

France and Germany.— The recent claim of
the French Compagnie General de Telegraphie
gans Fil, to the Eilvese wireloss station in Hanowver,
has been rescinded. As & resolt of nopotistions
the French company has ceded its rights in retumn
for some 3,000,000 marks compensation. The
Filvess station, which will remain in  German
possession, will be worked by a company bearing
the name of * Eilvese, Limited."” A further
arrangement relates to patents. The Germans
will b entitled to use certain French inventions in
Germany, and the French in return will use cortain
German inventions in France.

South African Wireless.—At the meeting at
Bulawayo of the South African Association for the
Advancement of Science, & ?mprmilim was carried
to the effect that the Union Government be
requested to erect a wireless station of sufficient
power to communicate with both Europe and North
America,
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THERMIONIC

By H

InTRODUCTORY.

URING the past few years
remarkable strides have been
made in the development and
practical application of the three-
electrode vacuum tube. Already
extensive literature exists con-
cerning this device, so that a description of
its structural details or an explanation of the
physics of its operation would be superfluous.

Mr. Smith-Rose has recently contributed a
valuable paper' on the subject, and of the
early investigators, Lee de Forest, Fleming
and Langmuir represent the chief authorities,

The author does not propose to enter into
a detailed account of the action and working
principles of thermionic valves, but merely
for the purpose of elucidation to review those
phases of the subject which have a direct
bearing on the theory of operation of the
thermionic amplifier,

For several decades, physicists have been
attempting to solve the problem of the
magnification of rapidly-recurring current
variations, and yet, until the introduction of
the three-electrode vacuum tube, or, briefly,
the * Valve,” all their efforts were futile,

Devices involving mechanical movement
naturally failed because the inertia of the
moving masses prevented them from
simultaneously following the current impulses.
The valve, however, involves none but ionic
movement, and for all practical purposes an
jon can scarcely be said to be possessed of
inertia. It is obvious, therefore, that with
such a device the problem 15 immediately
simplified. The valve is still in its transition
stage, and Improvements and medifications
are constantly being made, but it can safely
be said that in principle its use as an amplifier
must remain unaltered,

* Paper read before the Students’ Section of
the ILE.E., December 5th, 1919,

L % Proe, Inat. Elec. Eng., 1918."
253.

Vol. 50, p.

MAGNIFIERS

. MoxtERAGLE BarRLOW.®

OPERATION OF THE VALVE A5 AN AMPLIFIER.

When the filament of a valve is brought to
incandescence it emits negatively-charged
particles 2 called electrons. If a positively-
charged plate, 7., an anode, is introduced
into the tube it attracts the electrons and
produces a current between the filament and
the anode. If the anode were insulated
its charge would be neutralised after a certain
time and the current would stop. But if
the charge be maintained, that is to say, if
the anode be maintained at a positive potential
in relation to the filament (Fig. 1), the
current will flow continuously. If the
difference of potential is sufficiently great, all

Fig. 1

the electrons emitted by the filament will
reach the anode, and any rise in this potential
difference will not increase the current (Fig. 2).
Under these conditions the valve is said to be
saturated 3. This limitation of the anode
current is due to the “ space charge ™ effect. 4
The electrons carrying the current berween

=1

1t Wehnelt, ** Phil. Mag., 1805." Vol. 10, p. 80,
5. 8. Thompson, ** Conduction of Electricity through
Gases," 1903, ﬂhﬂp. EF.

¥ Lo e Forest, ** Electrician, 1906,
p. 218, & 8 Tl'mmFs.nn

Vol. 58,
“ Conduction of

- Eleetricity through Gases.

 Irving Langmuir, ** Phys. Rev., 1813."" Vol. 2,
p. 450, C. D. Child, * Phys. Rev., 1811," Veal. 32,
p. 402; and 1. Langmuir, ** Gon. Elect. Review,
1015, Vol. 18, p. 327.
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ANODE CURREMT

(0] ANODE VOLTS
Fig. 2,
the two electrodes constitute an electric

charge in the space which repels and prevents
any additional emission from reaching the
anode. But if saturation is not reached,
any variation in the difference of pntcntiai
between the filament and the anode produces
a corresponding variation in the current.

The employment of an auxiliary electrode ®
called the grid, placed between hlament and
anode, provides a means of setting up these
current variations, although to a very small
extent they always exist, chiefly as a result of
irregular  filament emission. [f the gnid
has a positive potential in relation to the

AMNODE CURRENT2
FHLLE = AFFA

= =i -E ":I

H:I'I'EI'-I'I'IA.I. OF CRID 'hl"ITH RESPECT TO FILAMENT -vOLT3

Fig. 3.

 Lee de Forest, U.8. Pats. Nos, 8413871807, and
BT0532 1008,

THE WIRELESS WORLD

filament the electric field produced will be
superposed on the existing field, and help
to attract the electrons in the direction of the
anode. The current between the flament
and anode will then be greater than if the
grid were neutral, that is at zero potential.
If, on the contrary, the grid is negative in
relation to the filament, its field will o

the existing field and the anode current will be
less than if the grid were neutral.

With suitable values of the anode and grid
potential and filament current, small vanations
in the grid volaage, re., across X,Y, will
produce comparatively large variations in the
anode current, i.e., between X and Y,

This amplifying action is dependent
primarily on the relation between anode
current and the corresponding grid potential
which Haseltine has termed the ** mutual
conductance ™ 8, Fig. 3 represents a typical

Anode Current Grid Faltage characteristic,

The steady voltage maintained between
grid and filament is adjusted to the point
K on curve, so that a given change in the
grid potential causes the largest change in the
anode current, and therefore gives the greatest
amplification. If a curve is plotted betwreen
gnd-ml:age and mutual conductance for
various applied anode potentials, Fig. 4 is
obtained. It will be observed that th:: mutual
conductance reaches a maximum about the
point M, and this value is pracucally in-
dependent of the volts applied to the anode for
a given valve. Butthereare other factors which
tend to reduce the figure of merit of the device,
and of these the magnitude of the current
taken by the grid is most important.  In the
average valve the loss entailed reduces the
amplification by about 30 per cent. to 40 per
cent. of that which would otherwise have been
expected.

Considering a typical grid-current, grid-
veltage characteristic (Fig. 3). any increase
of voltage applied to the grid leads to an in-
crease of current fowing into the grid.
Thus at the moment when the current change

*L. A. Haweltine, " I'roc. Inst. Radio Engs,
1918, Vol I:"r.I LB i3,
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Fig. 4.

to be amplified is positive, an additional current
is taken by the grid with the result that the
consequent increment of grid voltage is less
than would have been the case if there had
been no increase of current at the grid. With
a very soft valve the state of affairs is somewhat
different (Fig. 6). Gas ionisation begins to

GRID CURRENT FICRO-AHPS
g n

-
;
I

L&} - fi =5
GRID VOLTS
Fig. &.

have a very marked neutralising effect”
on the “space charge,” but the apparent
advantages provoke instability, and therefore
are of little use under working conditions.

Several attempts have been made to elimin-
ate ionisation and produce a pure electron
emission, and a certain degree of success®
has been attained, but with it all disturbances
still prevail in the most carefully designed
valves, and they are undoubtedly primarily
the result of ionic bombardment.?

Generally, it is desirable to use a moderately
hard valve for amplifying, and to make the
slope of its grid characteristic as small as
possible.

As regards the anode circuit, the best
results are obtained when the external re-
sistance is about equal to or slightly greater
than the impedance of the valve.

20

P Q
: E 5
i
e = :
'w |: 0 +5 +|
P Q
GRID YOLTS.
Fig. ®.

It has been shown that the effect of in-
serting resistance ¥ in the output circuit is
to straighten out the characteristic, and so
reduce distortion, which then becomes
practically negligible.

¥ Irvi Langmuir, * Proe. Inst. Rad. Eng,
1916," Vol. 3, p. 261.

! Irving Langmuir, “* Gen. Elec. Rev,, 1815"
vu]é-ilﬂﬂl p- 327 ; and " Electrician, 1015, Vol. 75,
P ;

*H. J. Van de Bijl, * Proc. Inst. Radio. Eng.,
1818, Val. 7, p. 87.

wH, J. Van der Bijl, * Proc. Inat. Radio. Eng.
1919," Yol. 7, p. 87. -
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DisTiNGuUIsSHED,

Having reviewed the means whereby a
valve may be made to operate as a multiplier
of small current variations, we will pass on to
consider the circuits particularly adapted to
this purpose.

There are two obvious possibilities.  Either
the radio-frequency oscillations in the aenal
are impressed directly on the amplifier and
afterwards translated Into audiﬂ-frequenc}r
variations by means of a detector ; or rectifica-
tion 1s carried out in the first instance and the
resulting low frequency variations magnified.

The systems :liffer in one material feature

THE WIRELESS WORLD

only ; that is to say, the operation is either
carried out at high frequency or low frequency.
It is quite possible and sometimes advan-
tageous to combine the two,l! but for most
purposes they remain distinct.

In order to prevent any misconception it
has been found convenient to distinguish
radio-frequency apparatus from audio-fre-
quency apparatus by referring to them as
* Amplifier ” and * Magnifier ' respectively.
It is with the latter only that this paper is
concerned.

11 This is sometimes done in the cass of very high
power amplifiers,

(To be continued.)

A NEW USE FOR VALVES

ANY attempts have been
made to devise some satis-
factory electrical apparatus
that would enable accurate
photometric comparisons to

be made of differcnt lamps, illuminants or
light sources. ‘The advantage of such an
apparatus would be that the reading of the
candle power of the lamp under test could be
made from an instrument scale, with the resul:
that the * personal equation™ involved in
the usual visual methods of comparison would
thereby be eliminated.  Selenium cells, which,
as is known, are sensitive to lizhet, have on
many occasions been used for this purpose,
but their employment is not altogether satis-
factory, partly on account of their instability
and partly on account of their varying
sensitiveness to light of different colours,
Quite recently a new electric photometer
has been devised in which the sensitive
apparatus vomprises what s known as a
photoelectric cell. The term photoelectric
cell is applied to an apparatus containing an
electrode which, when subjected to illumina-
tion, emits a stream of electrons and thereby
enables a current to pass across the space
between it and another electrode mounted
inside the same containing vessel. "The whole
apparatus is usually cuntained in a glass bulp

which is highly exhausted. When the light
falls on the sensitive surface electrons are
emitted, thus enabling a current o flow
through a galvanometer connected in series
with the cell and a battery. The par-
ticular novelty of the arrangement recently
described by A. H Compton.* consists in the
usc of an ordinary type of three-electrode vaive
amplifier to magnify up the feeble currents
which can pass through such a photoelectric
cell A galvanometer may be connected
in series with the plate circuit of the valve,
and its normal deflection reduced to zero by
means of a simple form of potentiometer
connected across |t

When light falls on the sensitive surface
of the photoelectric vell the galvanometer
gives a reading which is dependent upon the
illumination on the «cell, and in this
manner reliable comparisons can be made
Fetween the lamp under test and a standard
comparison lamp. Photoelectric cells are
almost always much more sensitive to blue
and ultraviolet light than to red light, but
this inequality in sensitiveness can be com-
pensated for by means of suitably coloured
screens permanently interposed between the
sensitive cell and the light source. P.R.C.

* < Transactions of the Illuminsting }irngine;armg
Society,” Feb. 10th, 1820.
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MNorth Middlesex Wireless Club.
{ A filiated with the Wireless Society of London. )

The usual fortnightly meeting of the Club was
held on Beptember 8th, the President, Mr. A. G.
Arthur, being in the chair. An opportunity
having oceurred for the Club to purchase a Mark
ITT (Converted) Army receiving set, the mesting
considered its suitability as regards price, effective
receiving range, and general utility, The Chainnan
pointed out that while there were more suitable
seta to be had, many of thess were so expensive
as o be beyond the Club’s means. On the other
hand, the particular set under consideration had
heen tested by one of the Club’s experts, and had
been found to be a very good specimen of its type.
Further, it was of a type that would give very good
reaults on the Club’s aerial, and was capable of a
certain amount of alteration which would make it
capable of receiving long waves, i

At this point Mr. . W. Beckman very kindly |

offered to give a donation of £3 towards its purchase,

rovided that the balance was at onee subaeriboed

y the members present. The Chairman thanked
Mr. Beckman, and in accepting his offer, said that
he felt sure that the required amount would be
collected without difficulty. It waa further decided
to purchass the necessary accessories out of the
Club funds. Those assembled then contributed
2a. each towards the sum required.

It is felt that the acquisition of this instroment
will be a great help towards making the meetings
interesting.

On August 20th, the Chairman, Hon. Secretary,
and & member of the Committes were invited by
Mr. Wm. Le Queux, the Vice-President of the Club,
to wvisit his wireless station at Guildford. The
journey from North London was enjoyably ac-

complished by motor eycle, and a very interesting
afternoon  was t examining the wonderful
collection of wireless gear belonging to Mr. Le
Queux. This gentleman is at present engaged in
wireless telephony experiments, and his apparatus is
of the latest and most up-to-date type,

Full particulars of the Club may be had on applica-
tion to the Hon. Secretary, Mr. E. M. Savage,
Nithadale, Eversley Park Road, Winchmore Hill,
N.21.

Bristol and District Wireless Association.
(A filicted with the Wireless Society of London.)

A meeting of this Association was held at 11, Leigh
Road, Clifton, Bristol, on Friday, September 10th,
8 p.om., Mr. Davis being in the chair owing to the
absence of the Chairman, Mr. W, P. Rigby.

Professor Arthur Tyndall, I).Be., of the Physics
Department of the University of Bristol, was
electad President of the Association. Major A.
Cousing of the Signals Department, Woolwich,
was elected an hon, member.

The Association has lost two valuable members
in Mr. Hodgeson, who has been appointed to a post
under H.M. Board of Admiralty at Portsmouth,
for research in * valves,” and Mr. J. Carpenter,
who has besen appointed to a post at Marconi
House. The Association passed resolutions con-
gratulating these members and wishing them every
puceess in their new

The apparatus of Mr. A. W. Fawcett was viewed,
and the meeting ended at §.45 p.m.

The Secretary would like to call the attention
of the large numbers of amateurs, now in Bristo!
and district, to the existence of the Association, and
invites npr!iu.linn for membership. Communica-
tions should be addressed to Mr. A. W. Fawcett, 11,
Leigh Road, Chifton.

Some Members of the Wireleas and Experimenial A ssocialion of Peckham,
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The Cardiff and South Wales Wireleas Soclety.
{ Affiliated with the Wireleas Sociely of London.)

A general meeting and exhibition of members
apparatus was held at Headquarters (the Wireleas

partment of the Cardiff Technical College),
on Beptember 8th, 1920, at 6.30 p.m., the President,
Mr. W. A. Andrews, B.8c., in the chair.

The minutes of the last eral meeting were
read for confirmation and lﬁ?lnphd. and guestions
arising therefrom were discusssd at length. Mr.
A. E. Hay l]m.n'.nﬂ,r tenderad his resignation of the
Hon. Becre hip on July 22Znd (to take affect
s from mbar 30th), posed that Mr. W.
. J. Howe be his successor, but Mr. Howe regretted
having insufficient time at his disposal to justify
taking up the office, whereon the mtiringml':lnn.
Secretary proposed that Mr. G. C. Hughes, of
1, Wood BStreat, Cardiff, be l.pﬁm'ntﬂd.. {This
last-named gentleman ia the South Wales -
sentative of the Association of Wi
Telegraphista, )

The proposal being carried and Mr. Hughes
nccepting, he was formally appointed Hon. Secretary
aa from Octobar Lat,

Resignation of office was read from Mr. A, T.
Dudley (the Hon. Treasurbr), wherein he stated he
felt it nocessary for the afficient working of the
Hociety, that the Becretary and Treasurer should
ba, as hitherto, resident in the same town. The

resignation was accepted with regret. It was
proposed by Mr. A. E. Hay that Mr. H. F.
Abell be elected Hon. , and the

roposil being earried and the office being accepted,
Ee wias appointed. All subseriptions d now
be sent direct to him at 23, Palace Road, Llandaff,

We take this medium of publicly acknowledging,
with thanks the rutmpt of corres dence {which
wisa read at the meoting) from Messrs. M. Bmith-
Petersen, T. B. Humphries, T. J. Callaghan,
H. Powell Rees, Bir Josoph Davies, M.P., Sir
John Cory, J. C. Gould, M.P., the Hon. John H.
Bruce, Mr. E. Blake, Wirelrag World, and the
Marconi Company.

The Ht. Hon. Lord Aberdare has been elected a
patron of the Society.

Arising out of correrpondence received by the
retiring Hon. Secretary from ex-colleagues afloat,
he proposed that sea-going operators be admitted
to membership. Proposition carried. Twelve
new membora weres then introduced. It was
decided to held over till the next general moeting,
the appointment of & member to be our delegate
to the Wirelesa Society of London. It waa decided
to put the Membership List, Rules Book, and List
of Patrona into print immediately. (We take this
opportunity of stating that it is neceasary for those
eandidates for membership, who desire to appear
in the supplement to same, to confirm membership
to the rretiring Hon. Secretary immediately on
appearance of thia notice, end at the same time,
aubacriptions should be forwarded to the Tressurer, )

Routine businesa over, the assembly disporsed
for buzzer and workshop practice, Morse inker
teata, and *° listening-in " with a 9-valve amplifier,
et

A nmplendid show of apparatus constructad by
membera of the Society was on view. A portabla
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valve receiver and pancake coils of very delicate
but efficient construction were exhibited by Mr.
H. Ruasell Jonea. A highly ingenious and complete

ket set by the brothers F. L. W. Dean and

. L. B. Dean caused considerable enthusiasm.

Among the other exhibita were & valve set by
Mr. D. D. Richardas; celluloid-encased honey-
comb coils of hlgﬂ inductance and robuast con-
atroction, by Mr. H. 8. Lloyd ; a loose coupler of
guite new design by Mr. Jas. J. Btephenson :
variable condensers and light-weight inductances,
by Mr. H. E !ﬁhu]l.l:ul IE.EI;E‘TIM coupler of
magnificent finish, by Mr. W. Teague.

Mr. B. Morgan showed a compact valve.panel,
and Mr. A. E. Hay a complete valve sat for C.W.
and spark (400 to 15,000 metres), also wired for
use as L.F. amplifier. Smaller piecea of apparatus
were shown by Messrs, W. G. J. Howe, P. 0'Sullivan,
A.W. M Dyvke, W. E. Groves, and others.

The telephony from PCGG was listened to, later
in the svening.

The Bociety ia in a thriving condition ; there have
been owver & hundred in attendance, of whom
filfty are full members, and it is anticipated that
by 1921 the membership will be at least 250.

It is proposed by some of the members, when
transmitting conditions become a little easier,
to carry out important research work in telephony.
duplex working and particularly in directional
tranamission, &8 appli thereto. While it s
recognised that the Post Office must, of neceasity,
preserve the efficiency of public communications
by preventing interference, it is also felt that much
J the caution is superfluous. No interference
would be caused if every applicant for a trane-
mitting liconse were compelled to comply with
the following conditions :—That the applicant, be s
member of & recognised Bociety ; have a minimum
speed of 15 w.p.m., in order to cause no delay should
a commercial station give instructions to wait;
and have a knowledge of the more important
P.M.G. Regulations governing actual transmission.

Very rarely would interference be caused by
amatéura or experimentera working on wavelengtha
of 200 metres or leas—(plain serial working should,
of eourse, be forbidden }—and on the rare occcasions
whan experimenters would be in default in thia
respect, both the G.P.0. and their Bociety would
deal with them. This, alone, should be sufficient
deterrent to breaking of regulations. Cor-
respondence from other Clubs on this and allied
gubjects will be welcomed.

From October lst all correspondence should be
forwarded to Mr. (3. C. Hughes (address aa above).
In the case of additions to the List of Members
Supplement only, addresa to Mr. A. E. Hay,
Oxford Stroet, Mountain Ash, Glam.

Edinburgh Wireless Club.

i A filiated with the Wireless Society of London.)

The general meeting of this Club was held on
Beptember 5th, when arrangementa for the winter
seasion wore discussed. Judging from the amount
of apparatus now available, our ordinary meelings

romise to be thoroughly interesting. The Club
18 willing to enrol new members, and full particulars
will be supplied by the Hon. Secretary, Mr. W
Winkler, 8, Ettrick Road, Edinburgh.
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Sheffield and District Wireless Society.
{ A filiated with the Wircless Society of London, )

Owing to the temporary nature of the Club-reom
it was not possible to continue the demonstrations
and lectures during the summer months, hence
there have been few opportunities for members to
come together. The enforced vacation, however,
has not been wasted, as it has afforded members
ample time to perfect their own stations ; much
good work has been done both in the reception and
transmiasion of Morse signuls and speech. The
various tests earried out by the Marconi Wireless
Telephony Station at Chelmsford have been listened
to by moat of the members, (thanks to the kindness
of the Editor of the Wireless Werld ), and stimulated,
no doubt, by the success of thess experiments, two
members have carried out much useful work in this
direction ; speech being clearly transmitted over a
distance of several miles on a 200 metre wavelength
with the expenditure of very little energy.

Two outings to the beautiful moors surrounding
Bheffield were made during the summer vacation,
for experimontal purposes, and the results obtained
with portable apparatus were wvery successful,
The second of these outings took place on S8eptember
4th, when Ringinglowe, some 5 miles out of Sheffield,
wias visited, and despite a terrific hurricans which
was blowing at the time, transmission and reception
of wireless speech waos maintained with one of the
members in Sheffield. A wvery primitive aerial,

consisting of an insulated cable, was slung between
two trees, and in a short time the ordinary wireless
telegraphic signals from  Seaforth, Cullercoats
and other const stations were heard quite distinotly.
The most interesting results, however, ware obiained
later, when a voice from Sheffield was clearly heard
in a message of welcome and pood wishes for the
future success of the Wireless Society. A wireless
conversation was then carried on, E::I]uwud by a
concert consisting of songs and gramophone
recitala i la Chelmsford at his best.

The Society, which now boasta 100 members,
commences ita pecond session on the 7th October,
when the Annual General Meeting will be held.
By the kindnesa of the University authorities, a
lecture room in the Electrical Department at
8t. George's Bguare, has been secured, and the
weekly meetings will be held there on Friday
evenings commencing Oetober 15th.

A comprehensive ayllabus of lectures and
demonstrations has heen prepared, and a very suc-

‘cossful sossion is anticipated.

Prospective mombers should write to the Hon.
Secretary, Mr. Leonard H. Crowther, 150, Meadow
Head, Woodseats, Sheffield,

Liverpool Wireless Association.
{ A filiated with the Wireleas Society of London. )
A wvery successful out-door demonstration was
held at Bidston Hill, on SBaturday, Beptember 4th,
when excellent results were obtained.

Members of Hh!ﬁ.!fd and Dhistrict Wireless Society. President, 4th from right. Hon. Sec., on extreme left.
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The usual fortnightly meeting was held at 56,
Whitechapel, on S8eptember 8th, when the subject
of " Indoor Aerials ™' was discussed.

It was announced that arrangements had been
completed whereby the Association had secured a
Club-room &t the Royal Institution, Colguitt
Street, Liverpool.

A cordial invitation is extended to all persons
intereated in wireless telegraphy, to be present at
the Club meetings, held fortnightly at the Royal
Institution, Colguitt Street, Liverpool.

The Li Wireless Association caters par.
ticularly for inners, every asistance and advice
is given in the designing ?'a!panmantnl wireleas
stations, and no more fascinating study can be
found. All communications should be addressed
to the Hon. Becretary, Mr. 8. Frith, 8, Cambridge
Road, Croshy, who will be also pleased to interview
applicants by appointment.

Porlalde Short Wave Receiver, Sheffield and IDMstrict
Wireleas Sociely.

Manchester Wireless Soclety.
{ A flilicted with the Wireleas Society of London. )

The Society held its first meeting for the winter
session at the Club-rooms, on September 1st,
the attendance being much larger than was
antici pated,

The Chairman, Mr. J. MceKeman, delivering his
address in fine style, outlined the progress of
wireless telegraphy and telephony, together with
the aims of the Bociety, in such a clear and non-
technical manner, that even those of his audience
just commencing the fascinating study of wireless,
were able to follow the discourse without difficulty,

Mr. McKernan was ably supported by Viee-
Presidents J. Griffin, C. V. Morris, W, G, Phillips,
and the Hon. Treasurer, Mr. J, C. A, Reid, each of
whom expressed their desire for eloser co-operation,
with a view to securing more direct benefit from the
researches of the Society.

. Wireleas

THE WIRELESS WORLD

Various seta were exhibited during the evening,
including three portable receiving sets, a small
transmitting set and a telephony set. Four new
members were elected, making the total member-
ghip 52. Several applications have yvet to be dealt
with, including one from Ireland and ome from
Newfoundland. Hon. Secretary, Mr. Y. W. P.
Evans, 7, Clitheroe Road, Longsight, Manchester.

Stockport Wireless Society.

The above Society commenced its winter seasions
on September Jrd. The Chairman, Mr. H. C
Woodhall, presiding over a good attendance,
opened the meeting with a few general remarks.
T’?';:n Becretary then stated that the desired room of
our old quarters had now been obtained, and
asked that members would discuss the situation.
The members t examined the possibilities
of installing transmitting and receiving sets, also
the erection of & permanent aerial ; the results
were  found satisfactory. The Bociety
already holding the necessary licences, it wes
docided to carry out the above immediately, which
it is hoped will be completed in time for the Society’s
next meeting.

The Becretary then put the proposed programme
for September before the members ; lha beginners
to form an elementary class, and the remainder
who are expert wireless enthusiasts to form an
advanced class,

Major Bwart was found to be an excellent
lecturer by the elementary section, keeping everyvone
gy interested that time passed all too guickly.

Mr. Faure was in charge of the advanced elass
which embraced some very interesting discussions
on the efficiency of varous types of wireless gear ;
later, buzzer practice was indulged in, and it is
pleasing to note that everyone is becoming more
proficient in telegraphy.

Thanks were conveyed to the Editor of the
World for informing the Secretary re
Chelmaford telephony on August 28th, 28th and
A0th.

Arrangementa have been made for members to
vigit the wireless installation at the Aerodrome,
Alexandra Park, during the next weslk.

The Society nurdmﬁy invites all prospective
members to its meetings held every Friday, at

7.45 pm., at the Foresters' Hall, Churchgate,
Stockport, and iculars of membership may
be had from the Hon. Sscretary, Mr. Z. A. Faure,

3, Bank's Lane, Stockport.

Walsall Amateur Radio Club,

With & view to instructing junior members in the
olementary principles of wireless telegraphy, a
Jjunior branch has recently been formed permitting
bove between the ages of 11 and 16 to membarabip.
Mectings are held on Mondays and Fridays at
7.0 p.m., at the Brotherhood Institute, and all
boyvs between the ages given are cordially invited
to attend. Meetings for adult members will con-
tinue to take place on Mondays and Fridays at
8 p.m., ns hitherto, All particulars of both sections
of the Club, together with all other information,
may be obtained upon request, from the Hon.
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WIRELESS CLUB REPORTS

Bocre » Mr. Edgar W. lir:[:lguu.tnr, 48, Caldmore
Rn.d:l;i'rnluﬂ.

Oxford Amateur Wireless Society.

Owing to unforeseen difficulties the spparatus
hﬂmg‘iﬁtﬂ the above Bociety has been installad
at T, lemas Road, instead of at S8hotover Hill.

Thers have been no meetings of the Club during
August oo account of the holidaya.

Communications should be addressed to the Assis-
tant Becretary, Mr. P. R. Bunce, 7, Bartlemas
BRoad, Oxford.

Wireleas Club for Exeter.

With a view to di ing &nd drawing up details
for the formation of & Club at Exeter, a number of
amateurs held & mesting during the latter part of
Heptember. It is proposed to introduce into the
Club such effects as & wireleas set, & library, & work-
shop and lathe. Will interested readers and those
desirous of joining, ase communicats with
E‘.r. H. E. Alcock, 1, Prospeot Villas, Heavitree,

xetar,

Wireleas Club for Mewark-on-Trent.

Mr. Geo. T. Sindall, of 44, Hatton Gardena,
Newark-on-Trent, i anxious to form in or about
hia district, an amateur wireleas club. Will those
readers whose interest in wireless is centred about
Newark-on-Trent, kindly write to the above-
named,

The Three Towns Wirelesaa Club,
{ A filsated with the Wireless Society of London.)
The first winter session meeting of the above
Club was held on Wednesday, September 15th. As

no programme had been ; B neral
discussion was held. Each of the members gerenunt
had something to re on the of his
by o o Ry gl inaeyll iy gt S
Our former Becretary (Mr. W. Ross) exhibited a
Mediwaver set, and with it good signals were
obtained from Pembroke, Cleethorpes, Poldhu C.W.
gnd several unlmown spark stations, Three pairs
of tals wears in use and the signals were all
that could be desired.

Thae Club is hoping to arrange a very attractive
and instroctive series of lectures and demonstrations
for the coming winter. There must atill be many
amateurs in and about Pl who are not yet
attached to the Club, therefore should this report
meet their attention. a letter to the Aoting Becretary,
Mr. C. H. Lock, 9, Ryder Road, Stoke, Devonpaort,
would elicit further information.

Rugby and District Wireless Club.

Intereat in wirelesa mattcrm is taking practical
shape in Rughby. The newly formed Club is making
hoadway ; ite membership is8 increasing and
gentlemen prominently connected with electrical
development are coming forward as supporters,
Preparationa are being made for the winter pession.
A apecial committee has in hand the drawing
up of the programme, with A view to promoting
lactures, discussions, experiments, demonstrations,
ete. ; several promises have been made to help

in this direction. It is also hoped to inaugurate
a cless for giving buzzer instruction in order that
members not familiar with telegraphy may become
proficient in that practice.

Considerable satisfaction is expressed by the
membera that R. C. Clinker, Eaq., haa consented
to become President, and among the Viee-
Prosidents are :—8ir John Baird, M.P., D.5.0.,
R. Dumaa, « (Works B.T.H. Co.),
A. R. Everest, Esq., Dr. C. R. Hoskyn, ete.

An endeavour is being made to the
rooms of the Rugby Engineering Bociety for the

of the Club, and it is believed that the
ty will sympathetically consider the '

It has bean decided to affilinte with the Wireleas
Society of London as soon as possible, and the
SBecretary of that Bociety has promised to send the
noceasary forma.—Hon, Seeretary, Mr. Arthur T,
Cave, 3, Charlotte Street, Rughy.

Portasmouth and District Wireless Assoclation.

The first meeting of the above Society has taken
place, eight members being present. It was
decided to obtain a room for the use of the Society,
and to keep there instruments for calibrating any
parts of members' apparatus. A receiving station
will be erocted, and arrangements are being made
to hold buzzer practice for the members.

The Hon. Secretary, Reg. G. H. Cole, 34, Bradford
Road, Bouthsea, Portsmouth, will be pleased to
hear from any wireleas people in the district.

Newcastle and District Amateur Wireless
Asaoclation.

(A fliliated writh the Wircless Sociely of London.)

The Bociety has now received permission to erect
an asrial for reception, and to use valves. An aerial
has therofore been erected, which is giving very
good rosults with seta. Applications for
membership should addressed to the Hon
Secretary, Mr. Colin Bain, 51, Grainger Strest,
Newcastle.

Wireless Society of Hull and District.

At the monthly meeting of members held on
the 9th inst., Mr. C. Dyson, wall known in the city
as & keen pre-war wireleas enthusiast, gave some
instructive advice with regard to the consiruction
of an amateur wireless installation. The speaker

inted out that it was far more interesting and
instruetive to build up a set than to purchase the
completed article. Mr. G. H. Strong (Preaident |,
who waa in the chair, also gave some sound advice
to beginners respecting the building up of their
aeta, and dwelt at some length upon the use of the
valve as a detector and amplifier.

Beveral new members were enrolled, and the
prospects of thia Society are wvery hright. The
meotinge are  being  held at the Metropole
i Marlborough Room), and the dates of Future
meetings are October Tth and 21st, November
4th and 18th, December 2nd, 16th and 30th.
The Hon., Secreinry, Mr. H. Nightscales, 14,
Portobello Street, Hull, will gladly supply full
particulars to intending members.
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BEGINNERS

RESISTANCE AND HIGH FREQUENCY RESISTANCE

O conductor will permit the

passage of an electric current

through it without loss. When-

ever a current flows through a

conductor a certain amount of
the energy is converted into heat, and thereby
probably wasted. This pn:rpertvufa conductor
which nbstrucrs the free passage of the current
threugh it is termed its resistance, and is
expressed in units termed ohms. Thus, if
two conductors were stated to have resistances
of 5 and 10 ohms respectively, we should
understand that the former would conduct
an electric current twice as readily as the
latter. The resistance of a conductor depends
among other things on its length. It is
clear that the longer the path traversed by a
current, the more energy will be lost.  Hence,
the resistance of a wire is directly proportional
to its length. Also, the pgreater the path
offered to the flow of the current the less is
the resistance. [If we increase the cross-
sectional area of a certain conductor by four
times, the resistance will only be one quarter
as great.

In order to find the resistance of a certain
conductor, therefore, it is necessary to find
the volume of metal in the conductor. If
we then multiply this by a factor giving the
resistance of unit volume of the metal we
shall obtain the value of the resistance in
ohms,

‘The resistance of unit volume of a con-
ductor is known as the specific resistamce,
and is usually taken as the resistance in ohms
between the opposite faces of a cube of the
material, one centimetre each way. Fig. |
will help to make the meaning of the term
clear.

The following list gives the specific
resistances in ohms of some of the commaoner
conductors :—Copper [1-5x 107%], silver
[1-4107%], aluminium [2-8> 107%], iron
[12—15x107%), lead [19- x 107%], mercury
[94- =« 107%), carbon [4x1072—-43x10-2],

water [26-5x 1072], dilute sulphuric acid
[1-3=5].

The formula for the resistance of a con-

B0 "OHMS

ductor may be written down as follows :—

R_‘F_:’"E’_
i

Where / is the length of con-
ductor in centimetres, & the cross sectional
area in sq. cms. and 5 the specific resistance.

Let us apply this formula to find the
resistance of 100 yards of No. 30 SWG.
copper wire.

Referring to a wire table we find that the
diameter of WNo. 30 SWG. s 0-0124°
(0:315 mm.), and the cross-section, therefore,
15 0-078 square mm.

100 yards is 300 feet or 9,150 cms., and
the specific resistance, from the above table,
is 1-5 % 107® ohms.

9,150 > 1-5x 102
108 x 0-078

As another example, take the following :—
1,000 yards of aluminium wire have a total
resistance of 65 ohms. What 1s the diameter
of the wire? Here we are given R=63,
/=3,000 x 30-5 cms,, s=2-8x 1078

/s 3,000 % 30-5 = 2-8
Therefore & = ¢ T (0% % 65
=1-00394 square cms.

The diameter, therefore, is 0-07 cms.
which corresponds to No. 22 5.W.G.

If any number of resistances are connected

o R= =176 ohms,
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in series so that the current flows through
each in turn, the total resistance in the circuit
will be equal to the sum of the individual
resistances. [ hus, if three resistances, each
of 2 ohms, are joined in series with one of
4 ohms, the total resistance will be (3 x 2) 44
or 10.

When, however, the resistances are joined
in parallel the effective resistance of the
group is lessened. Thus, if two resistances
of one ohm each were connected in parallel,
the effective resistance of the combination
would be only one-half an ohm.

The formula giving the joint resistance
of any number of resistances in parallel can
be written—

Where R is the total resistance required,
and ry, rg, rg are the individual resistances.
An important application of this rule is
found in the calculation of the resistance of
stranded wires. The resistance of a stranded

. z 4 : 1 .
wire containing » strands, is Tr.ﬁ- the resist-

ance of a single strand.

As an example :—What is the resistance
of 100 yards of cable containing 19 strands
of No. 22 SWG.? 100 yards of single
No. 22 wire have a resistance of 3-9 ohms,
approximately. The cable, therefore, will

+9 0-206 ohms.
19
It is interesting to note that “the laws
governing resistances in series and parallel
are the reverse of those gmermng the capacity
of condensers in series and parallel, as des-
cribed in the previous article.

have a resistance of

Hica Freguency REesisTance,

When dealing with wires carrying alternat-
ing current of wireless frequencies the
calculation of resistance becomes too complex
to be found with accuracy. This is brought
about by the fact that a high frequency current
flowing through a wire does not distribute

BEGINNERS

itself uniformly over the whole cross section
of the wire. In the case of direct current,
the current density in any part of the cross-
section of the wire is the same, but an alternat-
ing current has its maximum density at the
outside layer of the conductor, and decreases
very rapidly in density towards the centre of
the conductor. Nearly the whole of the
high frequency current, therefore, flows
on the outside skin of the conductor ; hence,
this is termed the *skin effect.” As the
frequency of the current is increased, the
depth to which the current will penetrate
becomes less and less. The effective cross
section of the conductor, therefore, becomes
less, and the resistance rapidly increases,

In the absence of definite formulz for
determining the high frequency resistance
of all coils of wire, several methods have been
devised by which the high frequency
resistance of a coil can be measured experi-
mentally. Results obtained from these ex-
periments show that the resistance of a solid
wire to high frequency current is greater than
that of stranded wire of the same cross section.
In order to minimise losses from high frequency,
it is therefore preferable to wind inductance
coils with stranded wire.

The high frequency resistance of a coil
of several layers of wire is higher than that of
a single layer, since the current not only
tnds to confine itself to the outer skin of
the wires, but also crowds toward those wires
on the inside of the coil. When designing
a coil for a given value of inductance, it is
therefore better to increase the length and
avoid too many layers of wire. For certain
frequencies the resistance of the coil will
increase all out of proportion to the in-
ductance if multi-layer coils are employed.

Where 1-..trandE1:| wires are used in winding
the coil, the *“crowding™ of the high
frequenv.:}r current can be minimised by
ewisting the individual conductors forming
the stranded wire. In this way each strand
of the wire occupics, in turn, the lowest
position, and an even distribution of the

current thmughn:l-ut the ::cnrnp{:rs.i'l:e wire s
enforced.
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

THE CONSTRUCTION OF TELEPHONES

ANY readers who have

followed these articles have

made up the receiving sets

described therein, but have

come to a full stop on the
subject of telephones. Some have apparently
procured second-hand telephones, while others
are more ambitious and wish to make their
own. In order to assist the latter, we will
describe the constructional work required to
make either high or low resistance types, and
this will also help those readers who have
second-hand ones. From enquiries made it
seems that it is only minor troubles that are
causing worry.

The essential parts of a telephone receiver
are the outer case, electro-magnet, field coils,
diaphragm, and ebonite cap.

The Outer Case should be made out of
brass tubing 2" inside diameter, having #%"
walls. §” deep One end of the tube must be
closed up by fitting an accurately turned brass
plate just inside the tube, finally soldering it
into position. This plate we shall term the
base. Upon this base will be mounted the
magnet, terminals and fitting for the headgear.
The other end of the tube must be threaded
in order to tke the ebonite cap; about
5 threads will be enough, chased at 25 to the
inch. (8ee Fig. 1).

The Mapnet.—The most suitable type of
magnets are as shown in Fig. 2. These are

T S - (S —" -

Fig. L
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to be cut out of steel. The hole at the top
will be required to fix the magnet to base,
the two lower holes for securing the pole-pieces

to the magnet poles, These holes must be
drilled before hardening the steel. The
latter process must be carried out to
the degree of glass hardness.  Magnetising
must be done after hardening, and is
best carried out by the local electrician. It
can, however, be done at home,providing a
good source of current is available. Wind
40 or 50 turns of No. 16 copper wire round
cach end of the magnet so that about one third
of the magnet in the middle is left uncovered ;
wind the wire uni-directionally as though
winding on a stra:ght bar. If a current of,
say, 20 amperes is passed through the wire
several times, tapping the steel during the
process, the steel should be permanently
magnetised.

Pole-pieces—S8ee Fig. 3. Theseare made ot



THE CONSTRUCTION OF AMATEUR WIRELESS APPARATUS

soft iron. In order to utilise the very limited
space in the outer case we must mount the
field coils in the centre ; therefore, pole-pieces
shaped as in sketch must be used. The thick-
ness need only be 4" and, if bent at right
angles at the dotted line, the section A will
be in position, when mounted, to take the
col. ~Two pole-pieces will be required.
C and D are holes required to fix the pole-
piece to the outer case and magnet respec-
tively.

Field Coils—Two coils are required, and
will be about }" long and 4" wide. The
core must be just large enough to slip over
the pole-pieces. T'o make the bobbin, wrap a
few turns of stiff paper, treated with shellac
varnish, round the pole-piece. When dry

- 1S3 -

Fig. 3.

slip it off and shellac it on to two flanges cut
out of thin ebonite or fibre. The flanges

should also have a centre slot to enable the _

coil to slip over the pole-pieces.

In the case of high resistance headpieces
the bobbins must be fully wound with No. 50
S.WLES,

When finished the coils should each have
a resistance of about 2,000 ohms., making a
total of 8,000 ohms. per pair of telephones.

Low resistance telephones are wound full
with No. 38 or No.»40 wire ; the resistance
of the coils will be about 50 ohms. When
wimling coils with the fine wire it is a good
practice to solder a heavier gauge wire to the

fine wire, winding a few of the heavier turns
on the coil to start with ; this enables the
strain of handling to be taken by the thicker
wire. Finish the coil off in the same way.
Whilst winding, use a galvanometer and dry
battery frequently to detect breakage of wire.
This precaution may save a lot of time and
trouble.

The ﬂrap.‘.lrﬂ is made of thin sheet iron,
circular in shape, and may be cut from an
ordinary Ferrotype plate. Diaphragms are
usually treated with varnish, or are tinned, to
prevent rust. The thickness should not
exceed 0017, The diameter must be such
that the diaphragm rests on the edge of the
outer case and must be perfectly flat. See
Fig. 1.

Ebonite Cap.—The exact shape of this cap
may be left to the individual taste of the
amateur ; two important points, however,
must be noted. The thread cut on the inside
must correspond and screw easily on to the
thread on the outer case. The Ij;:clgu shown
clearly at A in Fig 1 must be left when
turning the inside of the cap, the use of which
is to clamp the diaphragm down to the edge of
the outer case : this ledge should only be
about ¢* wide.

Adjustment—When assembling, connect
the two coils in series, and adjust the height
of the pole-pieces so that the diaphragm is
only a small fraction of an inch clear of them.
Tests can be carried out by connecting a
dry cell in series with the headpieces and a

rystal. If the telephones are operating, a
click will be heard every time the circuit is
made or broken.

Small terminals can be fitted, either on
the base or in the side of the case at the
opening where the magnet is cut away.
These terminals must be bushed with ebonite
or fibre The fixing of bands to hold the
telephones on the head I will not deal with :
some prefer two light steel bands, others thin
leather straps ; but in either case the matter
is easily tackled.
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BOOK REVIEWS

INSTRUMENTS AND
MEASUREMENTS.

Being a Reprint of Circular No. 74 of the
Bureau of Standards, Department of
Commerce, Washington, D.C. New
York : The Wireless Press Inc., pp.
330, fully illustrated.

HIS excellent text-book in
assuming that its readers are
more or less familiar with the
elementary theory and practice
of wireless telegraphy, gives
a list of publications, suitable as an intro-
duction to the theory expounded within its
pages, to serve as a guide to those students
whose knowledge of the subject may not be
within the required standard. This list
tends to make the study of wireless more
definite in its curriculum, and also serves the
engineer as an excellent and handy reference.

A large proportion of the publication is
devoted to the treatment of underlying
principles, for the reasons that however much
the methods and technique of radio measure-
ment may change the same principles continue
to apply, and that this present circular will
serve better as an introduction to other
circulars on radio subjects which may appear
in the future.

Familiar as we are with amateurs and
experimenters in wireless telegraphy, it is
felt b}a us that there 15 a need of better under-
standing of electrical measurements, and when
such a book as that under review comes to
our notice, still more does the need present
ieself.

‘The importance of the three-electrode
tube, both as a generator and a detector, is
dealt with on page 200, in a manner which
brings home to the reader the necessity of
familiarising himself with this instrument to

RADIO

the very fullest degree. The theory of the
valve is given in simple detail with a marked
absence of technicalities. Its uses as a detector
of damped oscillations, as a regenerative
amplifier, and as a generator, are given with
simple diagrams, in consistency with the
simplicity of the rest of the publication. How
the electron tube may be used asa generator
for measurement purposes is also explained in
language which every student may follow
with ease.

The calculation of capacity and inductance
often serves to dishearten the amateur to such
an extent that he is inclined to leave the
subject of mathematics to his more profes-
sional brothers ; yet, after all, the fault is
no other than the light in which the subject
is often presented. All too often does the
amateur rely solely upon experiment for the
adjus:mmt of capacities and inductances to

be used in his amateur station, yet with a
little understanding of formul® many hours
of monotonous experiment could be elimi-
nated. Again, the fact of calculating measure-
ments undoubtedly warrants a better efficiency
from the same instruments, in that one knows
precisely what one 15 handling. In this book
of Radio Instruments and Measurements the
subject of calculation is presented in a manner
which will be clear to all : few steps are left
out in the examples, and those that are will
be obvious.

An attempt is made, not to present all the
formula available for the purpose of Induct-
ance calculation, but rather to introduce to
the student the minimum number required
for accuracy and clear understanding.

Such a book as this, if placed in the
libraries of the various clubs, would not only
be appreciated by every member, but would
more often than not be missing from its
allotted shelf, thus proclaiming its popularity.

WINTER STUDY.,

We shall be pleased to assist any of our readers who wish ir,
wireleas and allied subjects, by recommending books or by obtaining any of the books reviewesd

in this magazine

by outlining courses of study in
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazing ia
information on matlers perlaining lo bot

al the disposal of all readers who wish to receive adrice and
the techmical and non-technical mides of wireless work.

Readera

ahould comply with the following rules.—(1) Questions should be numbered amd written on one side of the
pupurnﬂgunndaﬁaﬂdmlmmijwrin rumber. (2} Queries should be clear and conciee, {ﬂjE:fmundiﬁg

in their quesiions readers are adimsed lg search recent numbers lo sce whether the same

hoare not been

dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AN queries sl
be aecom panied by the full name and address of the sender, which is for reference, not for publication, Queries
il be answered under the inibials and loun of the correapondent, or, if &0 desired, under a " nom de plume.™
{6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various flrms employing operators,

BEGINNER (Preston) asks (1) For address of
Secretary, or H riers, nf Preaton Wireless
Society., (2) How are asrials in aircraft earthed.
(3) Do we ﬁiﬂkﬂmmu&mdmﬂ,m
course of lime, be endirely superseded by

(1) We have no information the
Freston Wirelesa Society. Doea it exist 7

{2) As & rule the aerial is sarthed to the frame
of the machine which forms & balancing capacity.
The arrangement is somewhat similar to that of
the original Hertzian oscillator,

(3) Hardly : line telephony has not seriously
affected line tel . The two systems have
rather different fields of utility.

W.J. (Southampton) asks (1) For criticiem of
eryatal #el.  [2) IS hoo crysial defeciors in parallel
im prove the sef,

(1) Bet has two faults. Thers is no provision for
tuning the aerial circuit, and potentiometer is
wrongly connected. Capacity of tuning condenser

may not be suitable. Consult recent reply to
AERIAL (Golder’s Green), August Tth, 1820.
{L‘] ﬂunma-t:tmg erystals in parallel du-aa. not, as &
. ve results,
. (London, 5.W.) asks (1) For a suitable

¢lr=lnl bo receive T8, 4., with valve or crysial, the
valpe being _farflimg distances and erystal for shori
distances and for (2) What is the longest
earth lead l-mfl: good results, and would
24" be oo hng, o8 I'.i'u.l & rhu shortest obtainable
withow! wsing waler pipes. (3} In mna:ruci:mg a
acf as described in ¥ Wireleas World," can ke use
enamelled wire instead of D.B.C. H] Will 2,000
ohma, (dowble) telephones need a tronsformer.

(1) See Fig. 2, page 249, June 26th issue. Youcan
easily arrange & suitable awitch to cut out valves
and substitute crystal if required, if you have
sufficient ]nmwladge to build a set of this type.
A valve receiver will receive spark O.K.

(2) ds too much on local conditions for us
to say. E’m should get fair results with 24", but
lees, of course, in desirable,

(3) Yes, but be very careful not to damage
insulation in winding,.

(4) No.

D.C.N. (Eastbourne) asks (1) How fo wtilise o
valre in conjunction with a type 31 eryatal receiver.
{2) If a coupling transformer 18 necessary, what type
i reguired.

(1} You might either {a) remove crystal and
apply grid and flament scross the billi condenser,
uging valve as rectifier, or (&) put one winding of &
tranalormer across the telephone terminale and the
other across grid and filament, using wvalve as
L.F. amplifier.

{2) In the event of ueing (b), transformer should
be about 4.000/10,000 ochmsa., step up to the valve
and wound with about No. 46 wire.

VALVITE (Peru) refers to an abstract of a
by ©. Leithauser sn the tssue of October, 1818, and
asks several questions regarding the cirewil on page 387,
Fig. 3, a» to values of condensers, resislances, &fe,

The circuit you refer to is of an unusual type,
and we have not experimented with it. We
therefore that we are unable to give you the i
mation you require. You might be able to get it
from the author’s original paper.

iG.T. (York) asks (1) If a certain circusd would be
suitable for spark and C.W. and telephony reception,
using o coupler g in an enclosed lusiralion’
{2) What resislance tele would be required
wrhen inserfed directly in the H.T. eoreuil, (3) Would
betier results wnith 1007 single wire aeral, 35 o
which would be deuwn-lead, or with T0° of [
wire §° apart, 35 of which would be doum-lead.
(4) What stations or wavelengths would he be likely
to pick up.

(1) Cirenit is all right, but coupler shown is
unsuitable for the purpose, as the secondary coil
has too much inductance for & reaction coil. More-
over, except for big wavelengths, thers is no need
for so many sdjustments,

(2) Preferably not less than 4,000 ohms.

{3) Littla difference: single wire probably
someawhat the better.

{4) Any up to about 2,500 ma.

BEGIHHER (Essex) encloses a diagram of a
eirewil { Fig. 1) to be used with a P.M.G. aerial, andasks

P FORMER 6 x4%"

8. LT
WOUND NO,30.
T="K,.MA X.CAP.0-002 MF.
= Kg = = 00003
Fig. 1.

457



OCTOBER 2, 1920

(1) For general crilicisma. (2) Whal range of wave-
lengthe could he receive. (3) What dislance could Ae
receive from. (4) If he must oblain a licence lo have
apparctd S posseRron.
{1) You should interchange condensers K

K,. K, is more suitahle for a blocking mm.’fanlar
(full capacity), and even then your seconda

tune to & lon wavelength than r aari

{2) Up to about 2,000 ms. maximuom. Anuthur
two ino of winding on ynur ' should
increass your wa to about 2,500 ma.

{3) Weo cannot say ; it depends entirely on power
of transmitting set. You should receive Paris.

{4) Yo, Apply to Secretary, G.F.O.

W.A. (Huntley) enclores akeich [ Fig. 2) and par-
tieulars of evrcuil, and asks (1 ) For idea of range (mini-
mum and marimum ) on full.size aerial. (2)Ifwindings
dﬂaun-mimua, H? dr;lmﬂdblﬁ values lo lune up
to 8,000 ms. (3) If amplifier, as ahown in diagram,
would be suilable for attaching to tele phone tranaformer
termanals,  (4) Wil the arrangement ﬂ{" fpl
couse any inderference dus to valve, (5)
suitable for applying to any erystal sel.

\/

|_.

ATES 0-001 MES.

AT ii#'l'l.-ﬂ -5 ] I‘Hfg oM

FORMIR 8% DLA.X 8

JMSER EBETURNE 18 iWe

FRikARY (N 3 SECTIONS df
M TUANE ON FORFLN =
DA, 3"

EICONDARY. BOO TURNE I8

FwE oM FORFER 2" Dii

APFROW. & 800 SECOMBY.
NG .

Fig. 2.

{l} Maximum wavelength sbout Z.80) ma, ;
minimum  uncertain.

(2) Wind ATI w 20” with same wire and
socondary to 10" with 32 3.W.G. on same diameter
formers. ; [t would be advisable to wind both thesa

" a tuning cod o

THE WIRELESS WORLD

certainty. See Wireless World, August Tth, p. 367.

(3) Windi of transformer unsuitable. Should
be about &, ohms, in plate circuit and 11,000
chma. in grid circuit.

(4) Probably not.

(5] Yea, when cormectly wound.

(N.B.—The rule is four questions uniﬂ:

S.J.R.B. (Ringwood) asks (] ' ErEnCE
o Fig. 18, p. 708, Vol. 7 of the * Wireless World,"
and correction to this ntly published, how
dﬂﬂrﬁﬁ mhm{ntﬁwafﬂ:‘ﬁﬂlk

amplifyring valves are more ve than

l'.Fl.u reciifying valve. (2) Where he can obiain
nF ﬂtmnn:mnadlnp Il}l'.l, Fol. B. (3) If
Messrs, —————, uﬂiﬁmﬂ:jﬂriﬂﬂlm in o palue
relay circuil of the type referred fo in (2), of used
with a tele phone fransformer.

(1) The method of rectification is the cumulative
method. (See Bangay's Elemenfary Principles, p

110, ef seq
Elliott, I.R.G.P. Company, and

i

{2) Bullivan,
many other frma.

You cannot employ & telephone trans

purposs, aa it only transforms the
A.C. component of the plate current, whereas it is
the D.C. com nt which works ﬂm relay.

F.R. ( borough) aske (1) Whether he can
conairuct o hwo-valve amplifier o work from same
H.T. and L.T. battery withou! altering the ** Medi.
waver™ al all. (2) If 20, could we give diagram for same.

(1) This ean probably be done.

(2) We are afraid we cannot do this satiafactorily
without & working drawing of the Mediwaver, to
which we have not accesa.

HEGIHHEI:d([lnncautnn}aa.h (1) How to make

how fo connect o up. (2} If wning
three Grove cells, 17 coil, apark gap and iree gerial
20° high, he muln'. h::lnml-t 10 miles,

(1) Got a copy of Wireleas World for December
Inst. Inm it you will find instructions for making a
simple receiver, including the construction of the
tuning coil.

(2) The apparatus you mention would probably
do the distance, but & tres asrial would be wvery
undesirable for transmission.

DOT DASH DOT (Bexley) asks (1) For
informalion as o construction of telephone trans-
former, or if previously published where he roold
get *° Wireleas World * of that date. (2) If i i
possible to introduce valve ar amplifier in circuil of
ordinary loose coupler.

(1) Wireless World, March, 1020, Vol. 7, No. 84,
obtainable from the Wireless Preas, 12-13, Henrietta
Stroat, W.LCL2,

(2} Not without some modifications of the circuit
arrangement ; ¢f. diagram on page 850, April 17th
isaua, which shows & simple amplifier adapted for
C.W. a8 well as spark reception.

W.R.J. (Nunhead) osks (1) For crificiem of
enclosed diagram. (2) For reapective values of A.T.1.
primary and secondary of loose coupler and condenaser.
(3) Mazimum wavelength which could be received.
(4) If batlery in eryslal circudd v suilable | fosh lomp
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{1) Racsiver is all right, with exception of serial

circuit.  You have shown coupler and part
of A.T.I. shorted. Wa take it this is a alip. Coupler
secondary or condenser, or both, d be con-

siderably increased.

(2) 8,000 mhys,, 1,400 mhys., 1,800 mh and
0-0001 mids. ¥y ¥B., 1, ¥y

{3) About T ma,

(4) Yea

E.T.M. (Wimbledon Park) (1) Wishes to make
a C.W. and spark receiver with range 600 to 20,000
ma., and asks for data for :iugm {2) Aske what is
the effect of seiming lengths wire on aeral, as
whown ( Fig, 3). Does 1f snerease wavels

(1) We are afraid the desi & Teceiver
18 outside the scope of theee m:ﬁnmnl {2) Extenaion
would probably increase wavelength slightly, but
would probably also reduce the ation efficiency.
We do not recommend it.

LEAD

Fig. 1.

H.ﬂ F. {Wﬂlmhunpmu} aska (1) Whether
recetver described in Constructional Articles [one
valve, H.F. reaclance amplifier) would work equally
well with a V24 or mmilar valve, and {f any alterations
would be necessary. (2) Hut!mg regard do the [ow
anode wal, whether a telephone tranaformer and
L.R. telephones would sill be demrable. {3) Whether
good signals eould be expecied, wring above apparatus,
and a singleasire gerial 20° high, 707 long, somewhai
acreened on one wide by buildings,

(1) Probably ; some variation of size of reaction
coil might be founad necessary.

{2) Cf. other recent replies on this point ; under
these circumstances there ia little to chooss between
L.R. and H.R.

(3) Yes.

L.O: (Chingford) aske (1) If the design of a
set (Fig. 4) e good.  If nol, why nol. (2) What
would be the values of C,, Cy and C,. (3) What would
the capacity of the aerial be. (4) Would he be expecting
too much to get Madrid, Lisbon and Nauen af night
and under good conditions,

{1) Yea, quite good, except that variable con-
denser of tinfoil and paper will be unsatisfactory.
C, can weall ba ﬂ_taran value, aleo intarchange
t]m AT.C. C, and tuned circuit condenser (C,).

"':

LIS, t.w-:i.n I:I-u-:L
WIRE WOUNB CLOSE ONS
Cp YERY ZMALL SEMICIRCULAR
VANK TYPE. 2 FIXED PLATES,IMOVABLE.
r.. SFIXED & SMOVABLE, PLATES.

—
———
—
—
3
=

SHEETS TINFOIL R 2b"  BETWELN
uhmnnv WAXED PAPER. COMDR
WARLABLE 1IN 5 STEPS.
Fig. 4.

{2) C,=0-00005 mfds. C,=0-005 mids. C,=
ps about 0-007 mfda

(3) Approx.=0-0002 mfds.

i4) No; you should succesd with thess stations
it times, under good conditions, except perhapa
Lisbon,

AMPLIFIER (Manchester) asks (1) How fo
wuse bwo gudio frequency fransformers with valves

Jor a L.F. amplifier for addition to a receiver. (2)
What is function of grid leak or condenser. (3) If
we conmider g circuil o akelched saliafactory

(1) On Ipugu 408 you will find sketch of & 3-valve
L.F. amplifier. You can modify thia by omitting
one valve and transformer.

(2) Seo Bangay's " Ouwcillation Valve,™ 118,
et #eq., and also recent replies in these ':5!3‘9

{3) Fairly, provided the dimensions of the parts
are suitable.

MENO (Plymouth) asks (1} If it is probable
I should have permission to instal a wireless telephone
capable of sending and receiving measages a distance
of 250 miles. (2) Approrimate cost and simplest
type of installation. If an i for receiving
only ia likely to be given, would you kindly substitule
pariwcuwlars of same,

(1) ﬂppl;r to Bmturjr G.P.O., for Imuna-a.

on to trlnnr.mt over such & wide range is
Whhdy to be given at prosent.

(2} It is difficult to ecstimate the least cost for
which & st of this type could be built. We should
sugpest somewhere about £100. If you poss Lo
go in for the subject on this scale vou better
gt Goldsmiths" ** Radio Telephony,” or Coursey’s
s Tal-ap]mn_',r without Wires," or preferably both.
For prices of receivera see our advertisement pages.

N TON (Edinburgh) sends diagram for
critictam (Fig. 8). He asks (1) If it will receive
C.W. and spark. (2) Wavelength range, with or
withow! Condenser A. (3} Delails of Marcond fele-
phone tranaformer. (4) Suilable valve for lelephone
condenser. (6] Minimum H.T. necessary for V24
valve,
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(1) Bat is quite good, on the whole. Reaction
eoil is too small ; sbout 1,000 mhys. Condenser
lﬂfﬂﬂlr!nai'MruhmﬂdhEuﬂrnmifIT battery s
well. 8ot will then receive spark and C.W. (2)

A4

4
i
i
A H
i
= S
e
Ll o =R %]
Fig. 5.
4,000 ms., without condenser, and 5,000-5,500
with it.
(3) Sea B899, March issue.

(4) In this cass, not leas than 0-00] mfids.

{8) Under exactly right conditions 4 to 8 volts
will do ; but you had better allow about 20 volta.

(N.B.—Only four questions, please, )

E.K.8. (Malton) asks (1) What is the best form
of reaction coil R, page 283, Fig. 4, November issue.
(2) If a variomeater would do, and, if so, what would
be suitable diameler and gauge of wire and number
of turns for same.

(1) and (2) The most convenient form is a
apherical bobbin, such as is used in & variometar.
In the latter, of course, the eoils on the fixed and
moving formers are connscted together ; here thay
should be separate, as in the fgure. A bobbin
4" dismeter, wound with a single layer of No. 20
D.W.8., should give you enough reaction for your
PuH,D,, (Willesden) has a frome aerial and ashs
(1) What would be the best sel using hwo high frequency
amplifiers and one detector, to recetve 600 to 4,000 ma.
(2) Would an iron bedsfead near the acrial and
inatriments affect them. (3) Is i neceswary fo
alter the currend in the faments of the amplifier
to obtain a good smignal while luning,

(1} You will probably find resistance amplifica.
tion as convenient for the H.F. as any other. You
could make a good set by modifying the two

THE WIRELESS WORLD

figuroa on page 53, April 17th issue, to suit your
amaller number of valves,

{2) Probably not seriously but keep as far away
from it as poasible.

(3) Variation of filament current is often a useful

way of adjusting aanntmt-y. but it is batter not
to do so while tuning the recsiver.

NOVICE (Woburn) sends a diagram of a eircuil
and asks (1) Whai size loose coupler to make (o get
beat results, (2) Weight and gauge of enamelled wire

-L—H
T

=
Fig. B.
for primary and seconda 3) If connections
diagram all right. ® A il

For various loose couplers, consult other recent
replies.

{1) and {2) We strongly recommend you to start
by making a set in accordance with the description
in the issue of Decermber, 1910 ; if you are sue-
ceasful you can ensily adapt it for use with a
secondary circuit.

(3) Jyour diagram is wrong; the condenser is
ahown in series with the crystal and telephones are
shunted across the erystal. Connections should be
a8 shown in Fig. 6.

C.H.P.N. (Southend-on-Sea) refers to Mr.
Read's article in the December isrue, page 530, He
asks (1} Whai, eracily, does Mr. Read mean by
saying C3 iz a special condenser. (2) What would
be the capacity of C2. (3) Would an ordinory
loose-coupled jigger as per enclosed skeich be suitable.
(4) What is the name of the station lo which Sheerness
(BYK) #ends figure code and weather forecost
every evening al 8.30,

Bes other repliss on this receiver.

(1} Prut;ubly epecial in that it is Inlfﬂd'l.tﬂ'ﬂ in
an l.iL'I!'I

E:n of the cireuit,
(2} Try about 0-00005 mida.

{3) Yea, this should be guite satisfactory.

(4) Bince BYK is a naval astation its working is
confidential.

W.E.O. (Calcutta) asks (1) Con a three-
rlectrode valve be wsed on a Type 31 Marconi crysial
receiver ¥ oand, if so (2) Whal conneclions should
be made for best resulls. (3) Can same be fitted
urith a mulliple luner,

{1} This can be done.

{2) See reply to F.J.B. for one method.

{3) Presumably you mean can a valve be fitted
to a multiple tuner ; if so, probably yes, but it s
not & convenient type of recdiver to adapt in this
waYy.

N.B.—The standing ordera of the Marconi
Company prohibit Marconi operateors from altering
their standard installations.
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QUESTIONS AND ANSWERS

RECEIVER (Sutton) sends description of
azt (Fig. 7) for eriticiam. He nlso asks {2) For
redigtance of tele phones wonnd with 3 drachms of
No. 44 wire, and (3) What will be resistance of
weatiidd with same weight of No. 47.

(1) Set is fairly good but wounld be improved b
connecting as shown., Photographic Ii.ﬁrnﬂiﬂ nu{
a good dieleetric even for a telephone condenser,

(2) Depends on make of wire ; about 4040 ohma,

(3) About 2,500 ohms,

\V4

NEMO (Watford) has a licence fo fransmil on
C.W. with power nol cxeeeding 10 watts and aals
how fo calcwlate this power and what 2 meand by 1,

A safe eatimate would be the power absorbed
by the transmitter, viz., the current in amperes
through the walve filament » the volte aeross
them, plus the current in the plate circuit also in
amperes ¥ the volta across plate amd filament.
Owing to the inefficiency of the transmitter thia
patimate 18 very unfavourable to the amateur,
a3 the actual power radiated would be very much
less than this. It would, therefore, be advisahle
to get & ruling from the PA.G. as to how he
proposes to define the powor of a set.  The measure-
ment of power radiated = bevond the powers of
the average amatsur's instraments,

A.B. (Tooting) sceds particulars of tuning
coils and avks for adoice re certain modifieations. ad
(2} Whether a Mb-volt aeenmudotor Battery  could
he wsed for HUT.

(1} We are afraid we cannot give yvou much help
sa vou do not give us any information as (o what
wour s2t is like or what moedifientions m wavelength
range you wish to make, Coils 187 by 3" and 158" hy
4", ona right inside the other ashould not be used ws
u eoupler, as they would have too tight coupling. An
A.T.1. might possibly be built in this way if von

wished to get maximum wavelength for given
amount of wire,

{2) An accumulator battery can gquite well ke
used for H. T,

F.J.B. (Enfield) sends diagrom of a crystal
circuit (Fig, B), using a oalve as * reaclance ™
magnifier, and aska whether such a cirow'! will give
gowwd resrelin,

There are many ways of doing this. Your
sugpestion is guite A good one, but why not connect
plate to arm of wave-change awitch instead of end
of «econdary ns shown, A condenser across the
H.T. hattery may improve results

&
€

1]
sopuy | M
[o]0F*==aln}
Fig, B,
C.A.B. (Slough) asks (1) If bare overhead

drawn copper wire, size 14 BWG, would be suilable
Sor an werinl, (2} Length of ware required fo cover
the following formers with one layer of enamelled
rapper wire, leaving half-an-inch each end of each
Jurmer ja) Former 1277 - -lt"-eﬁu. writh MNo. 30 wire
fﬁl LY ]2“ - 3 - ot FE L1 'aﬂ' 1]
(e} G 1A R w5
(3) Can you dell e a holfer combination of crystals
theene zéwveite aoeed boredte for working withowt a batfery
|:-|] W ket aeould be hes i mesing H-ql:rfrng.l'.ﬁ. H;frpg
a rerfin a;_u'r{ﬁﬂ:f HErRgE e nl.
(1) Yes, certwinly.
(21 (e} OB, (B) L3S0, (e} 13007,
(3] This will ido as well as most others,
(4] Maximum would be about 6,000 ms.
V.P.M. (Dover) asks how fo inslal o second
erefie for wm plifiralion in the eircuil as per an
ereetused sbetoh,
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See Fig. 8. This circuit, while not ideal, appeara
a simple modification which should give good
resulta.

AW.H. (Watlord) has a pair of ordinary
telephone receivers and wanls fo know what wire o
wind them with vn order to wee them for a valve set,

THE WIRELESS WORLD

for secondary. 5,000 ms. will be sbout the
LA XTI, here is8 really too much AT.L
Use a condenser in the tuned eircuit.

A.B. (London) says, referring fo the diagram of
a high frequency amplifier ar the top of page 53.
Fol. 8 (1) The ouwl terminals ore connecled across

:

%
E

il

S Y

Fig, 9,

For uwse without a transformer they abiould he
wound with about No. 47 or 50 silk covered wire,

W.H. (Bolton) asks (1) If a former 107 » 27
wound with No. 22 B.C.C. wire would be suitable
Sor the inductance. ((2) What capacity of tuning
condenser do we recommend, [(3) Whal capacity
of tele phone condenser do we recommend. (4] What
resistance telephones fo wee for a aimpde crystal
cirewit. (5) Wowld 1B guwge copper b muilable
Sor aerial,

{1} Diameter too amall for [ L
# B would be O.K.

(2} Tuning econdenser maximum about 00005
mida.
{(3) Try 0-001 mids.

(4} 4,144 ohims.

{(8) 18 or 14 would he better.
please. ; : :

J.W. (Stepney ) asks (1) If il iz possible lo oblary
o certificate on the American wireleas sysfem in the
Britiah Ielea, and, if so, would the Amicricon Goreren-
mient recogre of. and alee where ia 00 taught, (2]
How can he connect up cerfain apparalius 56 as (o
receive the Nighesl possible waves.

il) Apply to Secretary, G.P.0., London, for
definite ruling. The P.AM.G. will examine on any
well-eatablighed syatem, but we do not think the
American Government would recognise a foreign
eertificate, We do not think any Amerncan used
avatem otherthan Marconi'sis taught in this country.

{2) Connect as in Fig. 10y use an 87 = 57 coil

useful work ;

Four gqueries

the }Hlﬂfi" andd the hr!'prrfr-rr wirle ﬁl_f rthe _fq'.f:erlr! h‘lﬂﬂ]r.
{2y Would i aot be befter to connect the yﬁ;rf leaks
fo the wegaiive side of the filoment instead of the
positive as sheawn.  (3) In what  position  were

iy

Fig. 10.

the potentiometers connected,  (4) If the conneclions
ahewn are wrong would it be asling loo much for
you fo reproduce it correctly.
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(1) We think ﬁiamm is probably wrong. An

Arran t of the valve aa in Fig. 8 is much
more Elmlr to give results.

{2) It is not important which, with this type of

‘u}gl}mfppum. t used. The
none ware . are not
with this type of amplifier. *

(4) As our reference to Fig. 8 covers the only
alteration to be made there is no necessity for us
to redraw the cireuit.

A.l. (Cockermouth) contemplates erecling o
receiver an o cabin 23 yards from his house, ond
asks (1) How he can aveid taking earth wire back
fo the house to get to the water pipe. (2) If a frame
aerial would be suitable for a cireuil. O
whether an aerial erecied between the cabin amd the
house would be better. (3) How he can alioin
compaciness in his sel as the coils usually used are
rather large.

{1} Bury a metal plate of as large an area as
possible, Results should then be superior to a
watar-pipa earth, which is only an expedient
rocommended when a direct earth is impossible,

{2) A frame aerial ia useless for crystal work.
Make the outside aerial as large as possible.
hiﬂil ﬂ:mhtn_ is ﬂl’n:lnd nhth.;:.im by limiting
t wa range & B by um ATk =
desirably thin wire. The nnl;* utiﬁ'nntn? way
in which can be economised by an amateur
ia by using coils  ins of coils on
cylindrical formers. For information about pan-
cake coils see & recent issue,

C.H.L. (South Croydon) asks if & ia possible
by any means o wse a frame aerial with a cryslal
aet.

No, quite impossible, as & simple crystal receiver
is not sensitive enough for the purpose.

AW.C. (Highgate) encloses descriphion a
erysial sef which he hos made and asks for advice
as o any smprovemenis which could be made.

We recommend shortening the earth lead if
posgible ; if not poasible, run thicker wire to it, or
syveral wires in parallel. Also bury a plate of greater
Area the pipe. We should prefer a sliding
variation of the coupling. We do not like type of
condensar you t as it appears liable to
shorting frbm the plates buokling.

G.C. (Newburn-on-Tyne) sends some delails of
his sel, and asks of we can tell him e approrimate
WM .
We are afraid we cannot say what wavelength
as you do not give diameter of formers. It may
H between one and three thousand prr:;m

yatal.phone part of circuit should be tap ofl
the inductance only, not the condenser as well.

C.G.G. {Rut’h;r’}l:‘.rh (1} What 12 the mazrimum
value of capacity may be connected across the
A.T.I. in order bo obigin 5000 metres on a P.M.G.
aersial iwithowd seriously affecting the efficiency;
{a) on mingle corcwdd crysfal =ef ; (b)) on a two-valee
HF amplifier. (2} He proposes to wind an AT.I1.
of cerlgin desigm and asks for cribiciem of it ; and
also for formulae for self-inductance and self-capacily
of that type of soil, or, if naot, for estimated L and C.
(3) With the P.M.C. oerial what 48 the marimum

rmissible steady current resistance of rhe AT.L
or efficient reception. (4) If any tele phone has been

designed octuated by the exrpanmion of a fire wire
by the heating effect of the received signal. If so0,
14 1 more or less senmifive than the magnehic lype.
Also, if devigned and sensibive, please give akelch
of arrangement,

(1} For 5,000 ma. we suggest limit isa about
10dHy, mhys and 0-007 mids. with a loose coupler,
the same for both (a) and [&).

(2) This might be fairly efficient. We do not
know any formula. " We estimate inductance at
about 25,000 to 30,000 mhys.

(3) It is difficult to give Agures, so much depend-
ing on ideas of efficiency ; keep as low as possible,
say 8 meximum of 10 chms,

{4) Yes, various types have been designed but
they are very insensitive, not easy to make, and
very liable to burn out, as excesdingly fine wire
haa to be used for the purpose.

T.L.S. (Golder's Green) (1) Sends skeich of
a receiver for a general criticiem, asks (2) For
approrimale range of set.  (3) If the mica condenser

ta suitable for the set. (4) If an earth lrad
16° in length i# foo long,

{1) Receiver is & single circuit crystal t}'l]:u;
the method of connectionas shown is quite useless,
almost every item of apparatus being in the wrong

Consult diagrams in recent numbers,

(2) We cannot say.

{3) Again, as you do not state the capacity, wa
eannot say.

{4) The shorter the earth lead the better the
reault, but 16° is not unduly long.

W.5.F.B. (London, W.B) asks (1) Would o
circuil ahown be mlufuctaafnr erdinary wavelengths.
(2) Is a satisfactory earth connection oblained by
connecting to a radiaior forming part of a ceniral
heating system. (3) Te ordinary bell flex sufficiently
insulated for connecting up the instruments.

(1) of circuit ia OK, but we cannot say
much about wavelength ranges possible, as you do
not give dimensions of eoupler.

(2) This will be all right if, as is probable, the
systemn is in electrical connection with the main
water supply system.

{3} Yes, if of good quality. We should prefer
to separate the two wires from each other and con-
nect up with all wires a short distance apart.

CARBORUNDUM (Chapel-en-le.Frith) can-
not, owing fo the objectiona of his landlord, erect an
aerial, and proposes lo wse a frame. He osks
(1) If a circuit shown iz suitable. If not, for a
suitable one. (2) The size of the condenser across
H.T. batteries, and winding of the induckance marked
A. If the sizes given for the componenis are suilable,
{3) If an enclosed sample of wire i# suilable for the
secondary winding of a felephone transformer, as
deseribed on p. 440-444 of our November, 1918,
insre, (4) If the wse of a frame aerial entails any
danger from lightning, and should it be earthed.

(1) Not as shown—we have corrected it [ses
Fig. 11). Your suggested reaction coil position ia
wrong. Set will not be very sensitive.  We should
recommend adding a L.F. amplifier, many of which
you will find sketched in recent numbers.

(2) Condenser anything greater than about
0-002 tafda. ; 14 cms, % 20 ems, of No 30 for
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inductance, The sizes seem all right as far as we
ean tell.

{3} Yea; wire is No. 44.

(4] The danger should be infinitesimal ; however
there is no harm in earthing the set.

J.5.58. (Liverpool) asks if a corlain melhod of
connecting o valee fo a Type 31 crystal receiver will be
ol right., (2} Referring fo diegram Fig, 1, pege 63,
af “Wirelegs World ™ for April 1T8h, asks f the
resiatance marked 250 ohms is absolutely necessary
eidh 30 palts H.T., ::_f so, world an enclosed sam ple
l'_'rj Fesialanee e be suitabfes amd il .f:rl_r]ﬂl arid il
be pequired. (3) T there anyg other gimple way of
connecting a calee to a 3o crgstal receiver without
interfering with ita ronstructiom,

{1) Connections are not right. Either put plate
to the under side of crystal, and flament to ineer

THE WIRELESS WORLD

i4) Is an acrial as per an enclosed sbeteh likely to
prove e fficienl,

(1) Primary 127
T % 4", Ko. 30,

(2) Yea.

(3) Fairly efficient but not convenient in use,

(4) O.K., but not allowed by P.M.G.

R.C. (Christchurch) sends a deseriplion of
o jeguareeteis which doca wol work ml‘i.l_fnﬂnrﬂy. anel
asks (1) For romments, (2) For the best single
wrrliee _f-ur LW el l'r[r_lnﬁnur rﬂ_‘rpﬁﬂl‘l.

(1) Arrangement of &t s 0. K. A.T.C. dielectric
is shellaced tape ; this is probably a very poor
iielectric. Capacity of tuned circuit condenser
is too small.  Except for this we do not see why you
do not get good results.  ls your telephone con-
enser (LK., ¥

6, No. 26 SWG.  Secondary

i —
. V24 TYPL s
L ——— a
PP S~ et CARBCAUND
I | | +STEEL
o & |
1 T6w3e" £ | -
SO TURNS . -
SOLEWOID STUD | "
H- FoORM Y S 0 DE AD A
| = 1 f o
| SPACING END m— = b—l{ﬂl
Sl ™ z g — BATT.Sw. [
MED
F1

FRAME AERIAL CIRCUIT

—————

&0 DHME
- ]

4 LDMNG
»2"DIA
[ [T
REACTIOM COIL
INDUCTIWELY COUPLED
TO A

; Fiyg.

tube of billi; or the plate to top of ervetal and
filament to mocisng tube of billi, -Inerease of I"I"'“‘
volta to 30 will very likely improve results,

{2) Resistance of potentiometer does not depend
on plate volta. Any value that will not run down
your filament battery too quickly will do. The
wire you send (No. 34) is about right. Use about
80,

(3) See other recent replies on this matter.

H.NV.W. (Putney) is constructing a crystal set
and asks (1) Size of formers ; guaniity and gouge
u_,lr [T T g ..F“" "Ml! rau;ﬂrr: Rk [r] mll?fraaglhar,
S50 s, to 5,00 ms.  Would cnamelled wire be
efficeent. (2) If @ oariafile air condenaer of O-0002
mfds, would be sufficient to tune secondary circuit
of coupler. (3) Would variable condensers buill
(T |':l1|fl small fired condensers of different capocitics
be moderately ¢ ficient for tuning circuils (0 receivers
where  air condensers would otherwise be wsed,

nl.

{2} All hard walves are nhmrtuﬂuﬂ. A V24

or similar type is handy, in that it needs few volts.

SHARE MARKET REPORT.
Since we _fut went to press business has continued
very guiet in the Share Market,
Frices as we go to press (September 25th), are :—
2

Marconi Ordinary - - -

i Preferenes - = - 2§
i Inter. Marina - - 1§
= Canadian - - 10=, Bd.
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INVENTIONS IN AIRCRAFT TELEPHONY.
A USEFUL H.T. BATTERY.
A HOME-MADE TUNING INDUCTANCE.

THEORY OF THE TRANSFORMER.

25

IHPORTANT NOTIC KEnowing nothing about electricity or wireless, and with only o

& knowledge of Morse (10 words per minute] Mr., Jas. W. Go
——yrote to Hadio House, 39, 8t. Giles’ 8t., Norwich, for the
The Wereleas Calling. The next day he went to Norwich. Twenty-four weeks later he had earned in s
the entire amount paid for the training necessary for the position he fills as wireless officer on a famous
liner. In tem wooks at Norwich he not only won the highest Government Certificate obtainable on
Marconi System—he did the same on the Biemens' Bystem sles - WON'T YOU D) THE B8A
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RADIO EXPERIMENTERS and ENGINEERS

Find Everyday Engineering the most useful and |
interesting of American Radio Magazines— WHY ?

—BECAUSE Everyday contains fully illustrated detailed information
on building such apparatus as Radio Frequency Amplifiers, Heterodyne
Wavemeters, Vacuum Tube Transmitters, &c., all of which are first
built and tested in Everyday's own Laboratory,

—BECAUSE Evervday has the first disclosures of New Commercial
Equipment as well as Army and Navy Apparatus. The clear photographs
give many ideas to Radio designers.

—BECAUSE Evervday carries special articles on the sclentific aspect of
Radio, giving results of new experiments and tests as well as describing
various methods of Radio measurements.

IN OTHER WOR IF_YOU WANT W WHAT
RADIO WORK 15 El-:sfﬂﬂ D-‘.'}HE IN AHEFIITI:?IL EE&CR.IEE TO

EVERYDAY ENGINEERING MAGAZINE
2, West 45th Street, New York City, U.S.A.

yoar— | 7 pumbers— Briti
o tnd Continental Cosirims $2.50 cents. 2 T : . . 20 cents,

i

£
;.!!h!u ;h' '\lﬁ'l:‘““ |
ni;iimi%ﬁi“ﬂ@ﬂdimﬂ

THE BRITISH SCHOOL
7 TELEGRAPHY /%4

79, CLAPHAM R?
LONDON. SW.

EXFERT TEAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRELESS TELEGRAFPHY.
Gnﬂ-‘ Iﬂiﬂmh.uﬂmumuquliﬂ.lﬁ:lﬂuﬂh&hﬂhﬂ inall Services belng grester

supply. § | Short Course sultable for mea wishing to obiala Government te and snter the serviee of
m“:'_ ﬂ’. .lr:::ul r-l:w: ﬂwn-ulvm'll:-:u.dln-dlhrﬂ abtalned 1ot Class Government Cartificate. Mo Branches

rl‘ﬂnd Tuition. Fess moderste. Hecogoised by the War Difice. Admiralty, Wireless Talegraph and Cable Compamies,

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

OCTOBER 16th, 1920 i Please mendion the Wireless World
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By Puiuir R. Coursey, B.5c, A.M.LE.E.
(Continued from page 476.)

FURTHER advantage may be
gained by spacing the turns apart
as well as spacing the layers, but
this, of course, while reducing
the self-capacity of the coil would

once more increase its size unless more than
two layers are employed. This construction,
however, becomes a much more practicable one
if several layers are employed with adequate
spacing between them and between the suc-
cessive wire turns on each layer—Fig. 6.

In an arrangement of this kind the most
economical conditions will be obtained when
the thickness of the spacing between the
layers is about the same as the spacing between
the turns on each layer. ‘The adjacent turns

in the same and in the next layer will then
be approximately at the corners of'a square,
as is indicated roughly in Fig. 6, and also
in Fig. 7 (a), at w, x, v, 2. If the turns on
successive layers are staggered, as in Fig
7 (b), the diagonal spacings wx, and zv, will
be some 12 per cent. greater than the cor-
Tﬁpﬂndlng spacings in Fig. 7 (a), using the
same spacing # between the layers. Then
by increasing the turn spacing wz and xv in
the same ratio, the effective capacity of the
coil may be reduced by about the same amount
without increasing its size in a radial direction.

The material used to separate the layers
should have a low dielectric capacity or the
advantages of the increased spacing will in
part be lost. A porous material is good in
this respect—such as a soft paper or blotting
paper—but, of course, dampness must also
be rigidly excluded. A thread or string may
conveniently be wound between the successive
turns of each layer to provide the necessary
uniform spacing in hand wound coils. The
string should be as nearly as possible the same
size as the insulated wire.

The design of these coils to have any given
inductance is a much more dificult matter
than in the case of single layer colls, and very
frequently a method largely consisting of trial
and error must be adopted. The calculation
of the inductance of a given coil is somewhat
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simpler, but even then the results are not
strictly accurate unless very complicated
formule are used. In general, however,
values may be obtained which are sufficiently
good for most practical purposes, using curves
which are fairly easy of manipulation. The
curves published by the writer in the
Proceedings of the Physical Society of London,®

Q@ O O
]f_'_'_'@--% © 0
"8 o o

Fig. 5
Cross Seclions of Windings.

and reprinted in this magazine,t provide a

fairly * simple means of working out the
approximate inductance of coils of this class,
taking account of the diameter, the length and
the depth of the winding on the coil. If the
turns and layers of the winding are not spaced
apart at too great a distance the results given
by these curves will be sufficiently accurate
for most purposes, but when the ﬁpaclng is

*Vol. 31, pp. 155- ]ﬂ? June ].'ilh 1818,
t Wireleas World, 7, pp. 380-385, October, 1819,

THE WIRELESS WORLD

very large a further correction would be re-
quired. This correction is not, however,
often wanted in practice, and actual measure-
ments on coils of this type have indicated that
these curves give very reliable results for all
ordinary cases.

As an example of the saving of space which
may be effected by using this type of coil, the
following figures may be quoted for a winding
to have an inductance of much the same value
as the B ft. coil mentioned at the beginning
of this article, and wound with the same gauge
of wire, the spacing left between adjacent
turns and between layers’ bﬂng equal to the
diameter of the insulated wire—

Number of layers =2T7.
Length of coil=5-5 cms.
Mean diameter=30 cms. (which is the
same as that chosen for the
8 fr. coil above).
Dhameter of former on which coil
15 wound=24-6 cms.
Radial winding depth of coil= 5-4 cms.
Number of turns per layer=27

The length of wire used on this coil would
be less than a third of that required for the
long single layer coil considered above, and
therefore its nrﬂin—ar}' d.c. resistance would
be reduced in like proportion. This is
evidently a great advantage, apart from the
reduction in the bulk nf the coil which is
effected at the same time, and leads o a
more efficient coil giving greater selectivity.
The reduction in self-capacity also tends to
further reduce the effective high frequency
resistance of the coil.

Many variations of this idea can be worked
out by the interested Experirnenter, but to do
so to advantage requires the possession of some
apparatus to easily measure the etfective
resistance of the coil when completed, as
otherwise it is somewhat difficult to compare
the relative merits of the various coils, One
simple way of comparing the coils is, of course,
to use them in an actual receiver to pick up
signals from some distant wireless station and
to compare the signal strengths obtained when
using the different coils This method,
although rather erude, will give results which
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are perhaps more easily intelligible without
the use of complicated apparatus. The
consideration of the methods which may be
employed for comparing the effective
resistances of different coils is rather beyond
the scope of this article but may be referred
to again at a later date,

In the type of coil considered above, it has
been assumed either that successive layers will
be wound on to suitable tube formers, which
are then slipped inside one another, or that
an insulating wrapping of the necessary thick-
ness is wound on over each layer, but the
former of these methods is obviously only
practicable with spacing between layers of at
least a § to § of an inch, if the coil is going to
be mechanically rigid. It is possible, how-
ever, to avold the use of these separate formers
for each layer by building up the coil with
one central former, and providing suitable
insulating supports between the layers. One
method of building up such a coil is_indicated
in Fig. 8 and in this case small pieces of
ebonite or hard-wood rod are arranged
between the layers to provide the necessary
spacing. 'This may be taken merely as one
method of carrying out such an arrangement,
and others will doubtless suggest themselves
to the reader. [t should be noted that the

coil built up in this way is really no longer
circular but for calculation purposes an
equivalent circle and mean diameter may
very easily be seen by inspection. The
curves referred to above for calculating the
inductance may also be used for these coils,
giving good results which check up well
with measurements made at high frequencies.

It is possible by this and similar modes of
construction to build up coils in which the
rise of resistance due to self-capacity is
comparatively speaking small, and the coil
is consequently efficient for use in a receiving
circuit. Greater rigidity may be obtained
with coils of this kind by immersing them in
paraffin wax, which serves to make the wires
and supports adhere to one another, bur it
is preferable to drain out as much of the wax
as possible while in the fluid state, as otherwise
the self-capacity may be increased if too much
wax Is present in the final coil,

It is not necessary, however, to retain the
conventional shape of coil when using properly
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designed multilayer windings, that &5 to sy,
it is not essential that the length of the coil
should be greater than or of the same order
of magnitude as the diameter of the coil.
When the length is much less than the
diameter we arrive at what is more usually
called a pancake type of coil, and in this
connection some very efficient inductances
may easily be constructed if suitable precau-
tions are taken, bearing in mind the proper
spacing of t11¢ wires and layers. In this
connection the type of construction described
on pp. 210-211 of the Wireless World
(June 12th issue), and illustrated in Fig. 9,
is quite a good one, but leads to rather bulky
coils if very large inductances are required.
A coil of greater inductance may, however,
easily be obtained by connecting in series
several pancake sections constructed in this
way, and placing them close to one another.
Preferably they should not actually touch
but be spaced dth to a } of an inch or more
apart, so that the capacity between the pan-
cakes is not unduly increased. The coils
should, of course, be connected in series so
that their effects add to one another, and the
windings all go in the same direction in order
to increase the inductance of the whole as
much as possible.

A useful feature of this type of construction
15 the facility to vary the inductance of the
whole by moving the separate sections to
varying distances from each other. A still
greater range is possible by turning round
one or more of the sections in the series so
that they oppose the remainder. A range of
inductance variation from nearly zero up to
a maximum where they are all assisting one
another is thus possible. Similar remarks
apply equally to ﬂthl:r forms of flat coil, some
of which are mentioned below,*

As a variation on this type of coil it is
possible to build up a multlayer pancake
coil with only a few turns per layer and each
layer properly spaced. The spacing may be
effected by small insulating rods as in the case
of the coil illustrated in Flg. 8, or h:q.l' any other
® A practical ﬂ:a.mplca of this method of inductance

varintion was described on 444-445 of the
Wireleas World [B-up'l'.ur.nlfa:r 18th, 1920.)

THE WIRELESS WORLD

suitable means. In extreme cases any special
insulating spacing between the la may be
omitted, if the number of turns in each layer
is small. In Fig. 10, the former F, of wood
or card, is wound with ten layers of three
turns each. No additional insulation be-
tween the layers is shown, although it would
be preferable to insert a thin separator, such
as a single layer of silk tape. A number of
unit coils of this form may be piled together
and connected in series to obtain large in-
ductances for long-wave reception.

Fig. 10. Multi-layer Pancake Coil,

A very convenient construction for use
with coils wound like Fig. 10, with rigid
formers, consists in providing each unit with
a contact socket and pin on opposite faces,
as shownat Sand P, Fig. 10,s0 th t by placing
the coils together they are automatically
connected in series to assist each other, A
large range of inductance for tuning is then
casily obtained with no waste wire or ** dead-
end " capacity to introduce trouble,

(To be continued.)
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- RECENT INVENTIONS
IN WIRELESS TELEPHONY

We print below two articles descriptive of certain new inventions which have been
applied to aircraft wireless telephone sets, Both the devices are due to, and are actually
used by, Marconi's Wireless Telegraph Co., Ltd.,, in their latest portable and :ircraft
installations,

The Provision of Side-Tone and Intercommunication on

Wireless Telephone Sets for Aircraft,

N modern aeroplanes using high-powered

engines it is absolutely essential that the

user of a wireless telephone may be able

to hear his own speech whilst talking to

another station. In the noise that emanates
from an aero engine it is absolutely impossible
to hear oneself speak, and only those who have
tried to speak to another person in an aero-
plane can realise how quickly the throat tires
when one is shouting at the top of one's
voice in order to be heard,

Of course, this equally applies to the user
of a wireless telephone. If the microphone is
picked up and used without any provision of
telephones in which the transmirtted speech can
be heard, the effect is just like wlking to a
brick wall and the strain on the vocal organs
is immense. Also, it is totally unnecessary,
since it is only necessary to speak normally
into an aircraft wireless telephone to obtain
excellent  results, but automatically the
operator shouts his loudest, tiring himself
out and incidentally transmitting very bad
5 ;
On aircraft where sets employing note
magnification receivers are used, the radiated
signals are induced into the low frequency
circuits and the speech heard quite distinctly
in the telephones. Where, however, high
frequency magnification is employed, nothing
at all is heard owing to the **swamping™
or *“wiping out” effect of the radiated
waves on the high frequency circuits of the
receiver.

The method then employed to produce side-

tone or framsmitted speech in the operator’s
telephones is as follows :—

In series with the microphone transformer
secondary, at the low potential end, is placed
the secondary of the telephone transformer of
the receiver and a connection made thence to
the filament of the transmitter control valve.
(See Fig. 1.)

It will be seen that on speaking into the
microphone M speech current will low in the
transformer primary and be induced into the
secondary HA.

FIWER COMNTROL
VALVE VALYE
Jr [ '.f'.l "
— | —
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As this winding is in series with the
secondary of the telephone receiver trans-
former CD speech current will also be
induced into this winding. The operator's
telephones being shunted across this winding,
the speech currents impressed on the grid of
the control valve are heard. This gives an
excellent idea of the quality of speech being
transmitted and also the amount of engine
noise being picked up by the microphone.
With this arrangement there is, for all

THE WIRELESS WORLD

intents and purposes, no loss in radiated energy
owing to the impedance of the telephone trans-
former CD and the telephones T in parallel
being very low compared with that of the
secondary of the microphone transformer HA,

There is also no loss in the strength of the
received signals since H, being connected to
the grid of the control valve of the transmitter
(which is not in action while receiving), the
circuit through the control valve is completely
broken.

A Useful Addition to a Wireless Telephone Set.

HE little device about to be

described serves a triple purpose :

it affords the simplest means for

an operator to “tune up™ his

transmitter, it provides him with
artificial ** signals™ of a definite wavelength
by which he can tune and test his receiver,
and it enables him to hear, while transmitting,
his own speech as it leaves the aerial, thus
giving him the chance to modulate his voice
and adjust his control to give the best results
at the distant station.

The device comprises a compact little
closed circuit combined with a carborundum
crystal-holder, a tiny high-note buzzer and a
single-pole, two-way switch. It thus forms
what is practically a wavemeter circuit ; but
instead of being a separate instrument it is
mounted in the apparatus itself, (in a position
such that the inductance of the closed circuit
is suitably coupled with some part of the
aerial circuit), and instead of using a
separate pair of telephones, it is so
connected that in transmitting, the rectified
signals from the crystal pass direct through
the working telephones of the set.

When the operator wishes to test and tune
his receiver he switches the two-way switch
to ** buzzer,” whereupon the buzzer (driven
by the battery which lights the receiver
valves), excites the closed circuit to the wave-
length w which it is set, thus inducing
signals in his aerial circuit and enabling him

to tune up his receiver and to adjust his
amplifier.

Then, on switching over to * working ™
position, the buzzer i1s shut off and the
crystal circuit is placed across his telephones.

When the operator is listening to the
distant slz'riun, his t::lcphuncs are unaffected
by the closed circuit, since the high resistance
of the Erjrstal prar.tlcall_',r insulates them from
the circuit. 'When, however, he changes to
* Transmit,” signals are induced in the closed
circuit from his aerial, are rectified by the
crystal and pass through his telephones. They
will be loudest when his transmitter is tuned
to emit the wave at which the closed circuit
is set, so that by adjusting the transmitter till
his own h sounds loudest, he can be sure
that he is sending out the wavelength required,
while at the same time he can keep a watch
over the quality of his own speech as it leaves
the aerial.

In sets which work on one fixed wavelength,
both for transmitting and receiving, this
device finds its simplest and most compact
application, for here the closed circuit consists
of a fixed condenser and a fixed inductance,
adjusted once and for all to the exact wave-
length required. In more complicated sets
which work on various wavelengths the
closed circuit must of course be variable in
wavelength (either by a variable condenser, a
variometer, or by tappings on its inductance)
and must be calibrated,

(11
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NOTES AND NEWS

Temporary Warrant Teleim}lhlm. granted
tar:wf warrants during the war from permanent
wi telegraph operators, R.N.R., will be
granted permission to retain their tum.pumrj'
warrant rank on demobilisation. According to the
NnmI aond Muitary Record, they will continue to
mtw yment of the retaining fee of their rating

ey talngrn}lh operators, R.N.R., until the
nmnplﬂh-un of their current period of enrolment,
when they will ceass to belong to the R.N.R.
Should they desire to re-enrol, they will be required
to revert to their previous rating as wireless
graph operators, which would entail the numnd&r
of their temporary warrant rank.

The Patent O Llhl'l.ﬂfllnnwupantuthu
public daily, except on Public Holidays, on and
after the lst instant. The hours of opening are
from 10 a.m. to § p.m.

Sir Ernest Rutherford Cavendish, Professor
of Experimental Physics, University of Cambridge,
recently lectured before a representative audience
in the Hall of Festivities, l;‘neﬂnhagm University,
on " The Counting of Atoma he will later give

urea on ' The Btructure of Atoms" and
* Isotropes and their Meaning."

Professor Einstein, who a short time ago
declared that he intended leaving Berlin, has
refused an offer from the University at Christiania
and in so doing states that he proposes to remain
in Germany.

International Communication Conference.—
The 1.5, State Department announcea that repre-
pentativea of Great Britain, France, Japan, Italy
and the United Btates will gather at Washington
du.ri.ng October to prepare the agenda for the
forthcoming Intarnational Communications Con-
ference, at which the whole field of electrical
communication between nations, as well ss the
question of what will be done with the German
cables, will be discussed. The United States will be
r;'pmmnmd at the meeting by Mr. A. B. Burleson,

M.G.), Admiral Benson, (Chairman of the United
ﬂhippu# Board ) and Mr. Walter Rogers, (Govern-
mam mlm Official ).

~—This apparatus, which con-
mata nl a v.l.lva,, a transformer, & reactance and an
enclosed case with the necessary connecting leads,
is suitable for charging accumulators and for the
direct operation of warious low woltage D.C.
appliances. Particulare of this apparatus may be
ned from The British Thomson Houston Co.,

Litd.

The Ioternational Research Council.—A
report of the procesdings of the first mesting of
the International Research Council, held in Brussela
in July, 1819, has been edited by the Becretary,
Mr. Arthur Schuster, and published in London
by Meaars. Harrison & Sona.

Ellmination of Insulator Fallures.—In &
rocent issue of Electrical World Mr. E. J. Kallevang
describes methods of detecting faulty insulators,
and notes the fact that insulators that have beon
stored several years are found to have deteriorated.
Thia deterioration may be due to mechanical
atressss or to the electrical test that has been
applied at the works. It is observed that insulatora

near railway tracks break down readily. Methods
nftu;';:fhjﬂmmziﬂnturmhyﬂnmuggerm

r .

Amateur Call Signs.—We have much Bura
in publishing the following call signs, together with
the namos to whom they have been allotted . —
2F G ; Mr. H. L. McMichael, Humpstead. 2AZ ;
Mr. Wiﬂimwl.a I:Iuau:.hﬂu.i.ld.ibrd. Hours of
working, (C.W. and telephony), 3—4 p.m., 8—8
ﬁm- (G.M.T.). 2DF; Mr. H. Heather, Peckham.

ours of working, (10 watta, C.W. and telephony ),
m. (G.M.T ); wavel up
wave of 1,000 metresa, GP;

, N. Hours of worki

(Spark C.W._, tonie train and tel ¥), 8.30—10.
pm. (G.M.T.). Mr. Bumsti, effield, has thres
enll signs, details of which are as follows: 2D G ;
(10 watts, Spark and C.W.), wavelength, 180
metres. ZDHand2D 1T ; ble stations (8
and C.W., each of 10 watis), to operate within a
ten-mile radius of Parkwood Bprings, Sheffield, on
180 metrea wavelength. Hours of working,
Mondays to Fridays, 7—8 p.m. (G.M.T.); on
Saturdays, Sundays and Public Holidays hours of
tranemission are varied. 2 D T : Barrow and
Diatrict Wireleas Association, 2 G V; Halifax
Wireless Club, (10 watts). Hours uf working,
§—10 p.m. (G.M.T.), on 180 or 1,MM) metrea
wavol . 2 FZ; Manchester Wireleas Society.
2G Z and 2 H A ; fixed and portable stations
reapaetively, I:u]!unmug to Mr. A. L. Me
Bowdon ; C.W. on 1,000 moetres wavelength and
spark on 180 metres wavelength. This information
is gathered from replies received in response to
our paragraph appearing undbr Wireleas Club
Re in our last issue. take thia apro
tunity of thanking the above gant.!aman and cluba
for their assistance, and will be pleased to publish
further information which amateurs may supply.

Badges for Wireless Amateurs.—It has
been suggested to us that with the increasing
number of wireless enthusiastsa throughout the
country, it might dprnvn of interest if members ware
t-u- -'ur some kind of badge, by which one amateur

8—90 p.m., 10—11
to 180 metres, fi
Mr. W. Gaitland,

I:ig:mlﬂ another, In train, tram, tube or
uthncr public conveyance, one badge wearer could
open conversation with another. Their intereats,
8o far Ba wireless is concerned, being so much in
common, lo journeys would be lesa fatiguing,
whilst the :hgnrlt, hurf'ilad journeye of avut:l;'u:infy
might also be asdvantageously offected. One
would suggest & badge designed and submitted for
approval, to the Wireless Society of London, subject
to their caring to act as arbitrators in the matter,
or the whole question could be decided at the con-
ference which we hope will take place in the early
of next
King's P;;unt Agency, Ltd., have recently
Puh]uhad ancther edition of 'Lllmr handbook,
Patents for Inventions, with information re-
specting Trade Marks and Designse,” intended to
sorve a8 & guide to would-be patentess,
High-FPower High-Speed Radlo Statlon.—
According to the Electrician, the Amalgamated
Wireleas Company of Australasia proposes to estab-
lish a high-power high-speed radio station near

all
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Fhota Fross.

Prof. Belin transmilting pictures of the recent (lym pic games, from Antwerp to Paris, by means of the process
invented by him.

Sydney, Brisbane or Perth, in order to communicate
direct with England. There is also to be a medium-
power station in each of the other States, to pass
traffic to and from the main trunk station. The
company (8 said to have offered to handle all
classes of messages at one-third of the present rates,
to give the Commonwealth 25 per cent. of the profita
and to undertake to have the stations working
within two years.

Mew Wireless Services.— Two wirelesa con-
nections have besn set up by the French Adminis-
tration of Posts and Telegraphs with, respectively,
Hungary and Jugo Slavia.

Wireless Time Service.—A wirsless time sor-
vice from the standard mean time at Hector Ob-
servatory, Wellington, was inaugursted & few
works ago. Hitherto, ships have been able to
obtain such information only by request when off
the New Zealand coast, but under the new system
the time will be transmitted every Tueaday and
Frday evening at 8.30 p.m.

Transatlantic Tests for Amateurs.— Since the
ublication of our note on this subject in the
l:l-’;'rric.u World of Beptember 18th, some further
information has reached us from New York relative
to the project. [t is proposed that the actual tests

shall commence on February lst next, while the
intervening periocd will be occupied in prepanng
lista of the stations entering for the tests, and
indefinitely arranging the details of the transmission
schedules, In order to facilitate the proper co-
ordination of the receiving facilities in this country,
it has been agreed with Mr. M. B. Sleaper, of
Everyday Engineering Magazine, New York, the
organiser of the contest, that all arrangements for
reception shall be in the hands of Mr. Phihp R.
Coursey, B.Sc. It is therefore requested that all
experimenters in this country who are interested in
the project should indicate as soon ns possible their
willingness to take part, in order that programmes
of transmission may be arranged that will be con-
venient to the workers in both countries. Par-
ticulars should be given of the type of receiving
apparatus that ean be employed,

It is hoped that all the affiliated wireless Clubs
will co-operate in this schems with a view to making
it & success.  [Details of the tranamission schedules
will be published in these columns as soon as they
have been arranged,

All communications in connection with thess
tests should therefore | @ addressed to Mr. Philip R.
Coursey, The Radio Review, 12.13, Henrietta Street,
London, W.C.2.
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A HOME-MADE TUNING INDUCTANCE

By F. Harping.

VERY useful inductance may be
made as outlined in the following
article. The coil in question is
intended to be mounted on a
baseboard, together with the re-

mainder of the set in the usual manner, not
for cabinet use. It has been designed with
a view to taking up a minimum amount of
space, whilst remaining smart in appearance
and thoroughly efhcient in action. It is
impervious to dust and damp, is inexpensive
to construct and gives a good surface contact
for the radial switch.

The actual coil used is of the pancake
type, and may be of any diameter and winding
to suit the needs of different experimenters.

In the instrument described the winding
consists of 255 turns of No. 22 enamelled
copper wire, wound between coil-end cheeks

5" diameter, with 15 equally-spaced tappings
brought through one cheek, to 13 studs on
the face of the coil. In its construction, the
first thing to be taken in hand should be the
front board for the rotary switch. This is
of }* mahngan}r 53" wide by 64" high, as
shown in the diagram (Fig. la). The top
purtmn s cut scmH::rCular, as shown. A
piece of " ebonite sheet is cut to the same
shape and size as the board, and the two
together are drilled to receive 15, (or number
required), cheese-headed brass bolts, " long
1" diameter, under head, §* diameter across
head. These should be friction-tight in the
holes and if possible, should have back-nuts
to tighten from behind the board.

In my own case | found difficulty in
obtaining nuts small enough to eliminate
fouling with one another and so * shorting ™
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the inductance. T'o remedy this, after placing
the studs in position as tightly as possible,
I poured thick shellac varnish into the holes
and allowed it to set hard.
*  The studs need not be filed, provided all
the slots are turned so as to follow the cir-
cumference of a circle; this also adds to
the appearance and preserves the original
lacquer.

To the underside of the bolts the tappings
are firmly soldered, care being taken that
none of the leads is allowed to touch
another. The last lead, or end of the winding,
should be taken to one terminal, the other
terminal being directly connected to the
screw which holds the switch-arm in position.
These terminals should be screwed into
place, a piece of wood §" thick 54" wide,
being secured across the back of the board to
take the screws.

For the switch-arm, a piece of brass bar
3” long " wide }° thick, drilled at both ends,
15 required.

In my case, | used a U-shaped support for

a porcelain pulley on a counterweight electric
light fitting, with arms 1}" long }" apart,
and drilled and countersunk }” holes in both
arms, This [ annealed and bent to the
shape shown (Fig. 185).

‘The handle, an ebonite tapping-key knob
or the handle of a small rubber stamp, (pre-
ferably the former), should be screwed into
position through one of the holes, as shown.

A small piece of springy brass is soldered to
the underside of the switch arm and bent as
required to make a smooth yet firm contact
with the studs when the switch-arm is screwed
into position, a small brass collar being
interposed between the arm and the face, as
shown.

It may be mentioned in passing that such
a switch may be used for varying the induct-

THE WIRELESS WORLD

ance on an ordinary cylindrical former, and
is extremely smooth in its action.

At this point the connections of the
instrument should be tested with cell and
galvanometer in the usual manner, and if
all connections are satisfactory the work may
be continued.

Attention should now be given to the
back board, which, if the coil is not to be
inductively coupled to another, may be of
}" mahogany cut to the same size and shape
as the front. [If, however, the inductance is
to be used as the primary of a loose coupler,
or in conjunction with a reaction coil for
regenerative circuits, the back board should
consist of a piece of wood shaped like the
front, but with an inner circle of the same
size as the cheeks of the pancake coil, cut
out to permit the coupling coil being brought
as close as possible to the inductance winding.

A piece of mahogany 1§" w1de and 8}’
long should now be p!ane-:l to " thickness
(or less), which, after being carefully steamed
to the curve ﬂf the back and front boards,
should be firmly fastened in place with short
brass screws. Care must be taken not t
touch the switch studs with these screws,
otherwise a ** short ™ may follow.

The remaining portion of the sides may
now be put into position, and a domed box
should result.

Sandpaper, dry in a warm oven, (to remove
any steam or water deposited on the wire or
studs when bending the top portion), invert
the whole box, fill with molten paraffin wax
and after allowing the wax to set, fasten the
box to a suitable baseboard. The result
should be a waterproof, airproof and dust-
proof coil, having firm connections and which
when French polished and metal parts
lacquered, will have a very smart and
* professional " appearance.

AMATEUR CALL-SIGNS.
For the guidance of Amateurs. we are endeavouring to complete our list of Amateur
Call-Signs. Any information which our readers may be able to supply will be much
appreciated
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WIRELESS CLUB REPORTS

Wireleas Soclety of London.

The first meeting of the sessions was held at
the Institution of Civil Engineers on Thursday,
Ba ber 30th, the Preaident, Mr. A. A. Campbell
Swinton, in the chair. Mr. Child delivered & lecturse
upon "' Some FPersonal riences in Connection
with the Construction and Action of & #-valve,
High-frequency, Resistance Amp]lﬂar." B e
of which will prﬂll.‘ in the next issue. on.
Becretary, Mr. L. MeMichael, 32, Quex HRoad,
Hampatead, N,

Glasgow and District Radio Club.
{ ARl with the Wireless Society of London.)

The Glasgow and District Radio Club, under the
patronage of Lord Weir, S8ir Honry Jonea, Professor
A. Gray, Dr. 8. Z. de Ferranti, and other distin-

gentlemen, held its opening night of the
1820.192] session at the Club-room, 206, Bath
Htreet, Glasgow, on Wednesday evening, Septem-
ber 22nd. There was a large assembling of members
and friends, seating accommodation being taxed to
the utmost.

The authority of the Postmaster-General was
obtained for the erection of & i of small
aerial to permit of & demonstration of the latest
kind of wireleas receiving aplpaulua.

Mr. W. Scott Hay. one of the Club's members,
exhibited and fully explained the construction and
working of a neat 3-valve amplifier, and afterwards
delighted the audience with loud signals from
numerous British and Continental wireless stations.
All the apparatus with the exception of valves and
telephones, ware made at home by Mr. Hay.

Mr. E. Snodgraas, another Club member, ex plained
the construction of & receiver he had made at home,
This compact little set is contained in a box measur-
ing less than 10 inches square, and is capable of
tuning-in wavelengths up to 15,000 metres.

A varied assortment of wireless gear, including
soma 1 and 3-valve amplifiers of & new design, were

“kindly loaned to the Club for this occasion by
Mesara, W. A, C. S8mith, 238, Argyle Street, Glasgow.
Signala from all over Europe were loudly and
clearly recorded on this apparatus.

Seven new members were enrolled, and a very
interesting and succesaful winter seasion is antici-

ted.

PnTh:ﬂ Hon, Secretary, Mr. Robert Carlisle, 40,
Walton Street, Shawlands, Glaagow, will be' glad
to hear from all interested persons with & view to
mem bership.

Woolwich Radio Soclety.

{ A flinted with the Wireleas Society of London.)

It im with regret we announce the resignation of
Mr. P. G. Atkinson as secretary of the above
Bociety, owing to ill heslth. Mr. Atkinson, during
his short term of office, has worked most vigorously
to make the Society a success, and it is gratifying
to know that his energies have not been in vain.

Mr. W. T. Jamea has kindly wvolunteered to
undertake the arduous duties of secretary and
being an expert in direction-finding work some
intereating lectures are anticipated.

Will amateurs kindly note that all future com.
munications for the above Society should be
addressed to—Mr. W. T. James, 32, Lee Street,
Plumstead, 5.E.18

Plymouth Wirelesa :
(A ffiliated with the Wireleas Society of London. )
Om bor 24th Mr. W. J. SBouthard gave a
per on ** Hints before and after obtaining the

ter-General’s Certificate.”” It was a weoll
thought out paper, giving valuable information to
thoss sbout to git for the examination.
Mr. 8. V. Branton (Vice-President) gave a moat
intereating lecture on his experiences as a wireless
operator in wvarious parts of the world.—Hon.

Mr. H. P. Mitchell, Municipal Technical
Sehool, Tavistock Road, Plymouth,
Sussex Wireless Research Soclety.
(A filiated with the Wireleas Society of London.)
This Boeiety, which was formed in May of this
wyaar, and which promisea to have a very auceeaalul
future, recommenced its activities on Thursday,

Beptamber 30th.

Meetings were held every week up till July,
Captain E. A. Hoghton, President, B BeTies
of excellent lectures on the evo l:mn of the

thermionie valve, which were plentifully illustrated
by experiments.

The Society meeta in the Laboratory of Cottes-
more School, Brighton, by kind permission of the
Principal, Major (G. D. Brown, M.A., & member of
the Committes. Hers, has been installed a8 very
fing collection of apparatus including the latest
valve apparatus of El'lt‘l.l]‘l French, American and
German deaign. Thero is also & complete set of
standard for all forma of standardisation,
-both A.C. and D.C.

Membefrehip is confined to those who have
attained the age of 21 years, am:l who have had at
loast two years' ex of wireleas hy or
allisd subjecta. e entrance fee is 10s. fd., and
annual subacription 10s. 6d. It is proposed that
each mamber shall undertake some form of research
work, in which ho is particularly gqualified, and that
meetings be held at definite intervals to report
£ B3 Bﬂd g'l'i"ﬁ or receive AREIALATICH.

E: officers elected for the year are -—Preaident :
Capt. E. A. Hoghton, F.P.B.L. Committee :
Major G. D). Brown, M.A.; Mr. J. Cowie, AM.I.LE.E.,
and Mr. E. Hughes, B.5c. (Eng.)Lond., A M.LE.E.
Hon. Secretary and Treasurer, Mr. J. E. Sheldnck,
B.8c.(Eng.), 35, Southdown Avenuo, Brighton,

It is earnestly requested that all gentlomen in
Bussex who wish to make & more detailed study of
wireloss than the average amateur, will get into
communication with the Hon, Secretary, who will
be pleased to give them any further information
ahout the Society.

Liverpool Wireless Assoclation.

(A filiated with the Wirelear Society of London, )

The first meeting of the Association at the new
Club-room, The Royal Inatitution, Colguith
Streat, was held on Wedneaday, September 2Ind,
when there was a large gathering of members
anid frienda. A demonstration with a 3-valve
receiving set and a frame aerial—arranged by
Messrs. Grindon and Williams—was very succesaful,
excellent signals being obtained. Mr. 8. Lowery
gave and explained data with regard to the winding
and caleulation of Inductances. A number of
new members wers elected.
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Mectings of the Association are held the second
and fourth Wedneadays in the month and all are
walcomed. —Communications to the Hon. Seore.
tary, Mr. 8. Frith, 6, Cambridge Road, Gt. Crosby,
Liverpool.

Brighton Radio Society.

{ A fliliated with the Wireleas Society of London.)

A meeting of this Society was held at ** Crass.
mere,” Dyke Road Drive, Brighton, on August
31st, the items of agenda being (1) the election of
Mr. Magnus Volk, of Brighton, as President ; (2}
the fixture of an annual subseniption and entrance
fen,

The election of Mr. Magnus Volk was
by Mr. W. P. Rogers and seconded by the Secre.
tary. The appointmont will take effect as from
Septamber 1st, 1920. It was decided that an

entrance fee of §s should be payable upon taking
up membership, plus an annual subseription of s,
payable any time within the first three months
The Commities are at present

of membership.

THE WIRELESS WORLD

Annual General Mesting will be held at the Club
headguarters at the ofices af The Burfon Doy
Mail. Meotings have been suspended sincs Apnl
last. It is hoped to organise monthly lectures
during the coming session.—Hon. Secretary, Mr.
B. Rose, 214, Belvedsrs Foad, Burton-an-Trent.

Derby Wireless Club.

[ A filicted with the Wireless Society of London. )

Mombers will be pleasod to hear that, pending
other arrangements, Mr. Trovelyan Lee haa kindly
given permisgion for the Club to mest in & room at
hizs house, An aerial is in position, and & set of
receiving instruments has been loaned temporarily
by Mr. A. T. Lea. Members desiring to use these
instruments or the room, must first make arcange-
ments with Mr, A T. Lee (Tel. : Alvaston 31 ).

The following meetings have been fixed —
7.30 p.m., Saturday, October 30th, at Mr. Les's,
The Court, Alvaston. Paper on * The Poulsen
Are,” by Massrs. Taylor and Lee. 7.30 p.m.,

Liverpool Wireleas Association af demonstragion b ! by them ai Calderstone Park, Liverpool,
on August 2lsi.

endeavouring to secure suitable headquarters
where it is propesed to shortly open a Morse Class
for the benefit of members who may be desirous
of improving their receiving abilities.

During the course of the month a visit was paid
to the private installation owned by Mr. W. E.
Dingle, of Brighton. This gentleman kindly
demonstrated his set which proved most interest.
ing, more 8o by reason of the fact that it was entirely
conatructod by the owner. It is at presont working
with one valve only, with which it s possible to
pick up practically all stations within & range of
1M} milea. Mr. Dingle also showed s compact
little erystal set. The station as a whole is an
excellent display of first-class workmanship through-
out.—Communications re-membership should be
addressed to the Hon, Secretary, Mr. I, F. Under-
wood, 68, Bouthdown Avenue, Brighton.

Burton-on-Trent Wireless Club.

f,-l_ﬁ!h.lﬂf wcilh the Wirrleas .."fqn.-l-r.!y t.l_,lr Laondon, J

The Burton YWireleas (Club hnlu’- Ty Pegme winter
operations early in November, when the second

Wednesday, November 10th, at the Techuncal
College, Derby. Paper on * Use of Ultra Violet
and lnfra-rmi Rays in BSignalling,” by Tapt.
Bemrose. 7.30 p.m., Saturday, Novembor 20th,
at Mr. Lee's, The Court, Alvaston. Paper on
* Detectors,” by Mr. Lowe, 7.30 p.m., Wedneaday,
Decemnber lst, at the Technical Colle;e, Derby.
Paper on * Inductance and Capacity with Notea
on Construction of Transformers anc Chokes,” by
Mr. A. N. Mclnnes, BA., 7.30 p.m., Saturday,
December 18th. Private exhibition and exchange
of apparatus, at Mr. Lee's, The Court, Alvaston.

All meotings will start with ten minutes' buzzer
practice, Members are invited te bring interested
friends to any mesting.

The Annual 3|'|'H=I!i|1g will be held at 7.30 p.m. 00
January 05thi, 1921, at Messrs. Bemrose & Sons’
Club.room, 85, Canal Street, Derby.

It is proposed to hold a public exhibition during
February or March next, by which time it is hoped
that the Club will be able to show a large amount
of apparatus,

al6
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The amateur station belonging to Mr. RB. A. Jago, of Chertsey.

The Committes will be pleased to receive names
of proposed new mombers, and to hear from any
e mber who will read a paper on any interesting
subject.

The 46th North Midland Division (T.F.) Signal
Dattalion, ({Royal Corps of Bignals), has just been
forred, with headguarters in Phonix Street,
IZerby, and recruiting has commenced. A number
uf men with wireless training are required. The
& cretary will be pleased to furnish further partieu.
| s, or application may be made direct to the
headquarters,— Hon, Seeretary, Capt. W. Bemrose,
Littleover Hill, Derby.

Wireless and Experimental Assoclation.

(A jdigted unth the Wireleas Society of London, )

At & meeting of the above on September 22nd,
Mr. G. Howard, & member, recounted sorme amusing
and instructive reminiscences of signalling by buzzer
and lamp during the war, in o volunteer battalion
and in the R.E. Volunteer Signalling Section.
Mr. N. Kloota described a simply constructed valve
panal. with dimensions, showing as an example,
ons he had made at a very low cost. He went
on to slucidate the mysteres of reactance coils
and the proportionate windings of the same. A
cordial vote of thanks was given to Mr. D, M. W.
Cowan, who had performed the sceretanial duties
ini the absence on ]‘ir.'lfid.ﬂ.:.'ﬁ af thae ﬁ-«r'rnlur:.-'. Thirea
new members have joined the Association. brnging
the membership up to §0.— Hon. Secretary, Mr. G.
Button, 18, Melford Road, East Dulwich.

Manchester Wireless Society.
(A ffilsated with the Wireless Sociely of London. ). .
On Bept. Bth, the Chairman, Mr J. McKerman
occupving the chair, Mr. Chas, V. Morns, of the
Universal School of Telegraphy, gave his lecture on

Valves, followed by practical demonstrations of
high frequency amplification.

Mr. Morris handled his subject wery cleverly,
and after remarking that he felt much in the same
wsition as Mr. Blake, when before the Wireless
- l.,l-("i.-l.-‘:l"g-' of London |:4'.r'. like @ |!l|:l:,-' tH'.'III.II.L: hiis
grandmother to suck eggs "), he procesded to
explain very simply how the valve actually worked
and {'na.hlmi the millionth part of an ampere to be
so magnified as to record messages on o tape.  Mr.
Morris dealt with several kinds of valves, explaining
that although they all performed much the same
funetions, thers were some with & marked
superiority over others. One in particular he
mentioned as being super-sensitive was the latest
Mullard valve, one of which was being used in the
demonstration set. as was also a transmitting valve
of the same make in the local telephony set.

Mr. Morris requested that one of his audience
would write out & message for transmission from
the Society's 10-watt set in another part of the
building. A young lady enthusiast having com. -
plied, the message was transmitted, and the
receiving set being adjusted to the maximum wave.
length allowed (180 metres), cleardy roproduoced
every symbol 8o that all present, conversant with
the Morse Code, were able to write down the messags
as follows :—" 2 FE& 2 F& IFL (Bociety's official
call). Congratulations to the Manchester Wireless
Bociety on successful mesting. Best wishea for the
future.”

Considering that the instruments used were
built by amateurs, and the fact that only two
Hall ‘h-lr]rhulll- recEivers wers used in r-::ujunr;ﬂun
with & amall trumpet, the resulta were highly
satisfactory. Efforts had been made to oblain a
loud-speaking telephone, but owing to unforeseen
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circumstances this was not forthcoming.  Another
disappointment was keenly felt by all present,
in the inability of Chelmsford to transmit speech.

Following the musical e, Mr. Morria
invited questions on the subject of the lecture,
and during the discussion which followed, one or two
members adjusted to various high-power stations,
which wers given their maximum adjustment.
Owing to the p of time, the Chairman was
reluctantly compelled to end the discussion ; there-
upon he proposed that a hearty vote of thanks be

to Mr. Morris. This was seconded by the

. Treasurer, Mr. J. C. A. Reid, the assembly

responding with hearty & uss, Mr. Morris

then rutmgmd thanks l'ur}'tha I;flt:nti:un Eiven b;!.r his

audience, and expressed himself entirely satisfied

with the meeting. The meoting was then declared
closed.

The success of the evening was chiefly due to the
untiring efforta of Mr. Jas. Griffin, M.B.B.C,, the
Principal of the Universal S8chool of Telegraphy,
in preparing for the demonstration and also for
arranging the accommodation, ¥

Intending members Flaum communicate with the
Hon. Becrotary, Mr, Y. W, P. Evans, 7, Clitheroe
Road, Longsight, Manchester,

Plymouth Wireless Society.

(A filiated with the Wireless Society of London, )

The first weokly meeting of this Bociety was held
on September 1Tth, when the following oficers
were electod to act in the capacities mentionad for
the ensuing year :—Mr. J. C. Andrewartha, Chair-
man ; Mr. H. P. Mitchell, Secrotary ; Mr. F. E.
Allen, Assistant Becretary; Mr, W. C. Bodle,
Treasurer ; Mr. R. J. Moore, Local Representative ;
Mr. 8. R. Dyer, Librarian. Mr. W. J. Lewarn was
unanimously elected Viee-President.

It was proposed that members should in future
contribute towards the interest of weekly meetings
by giving short lectures, ete., on subjects likely to
prove beneficial to all coneerned in Wireless talo-
graphy.—Hon. Becretary Mr. H. P. Mitchell,
Municipal Technical School, Tavistock Road,
Plymouth.

Stockport Wireless™ Society.

Mr. H. C. Woodhall presided over a meeting of
the members of the Bociety on August 10th. A
letter was pead from Géndral Fernd announcing
his acceptance of the invitation to become an
honorary officer of the Society. The General
expressed both hia good wishes to the Society,
and his desire to assist the members in every possible
way. After the close of the general business the
Secrotary called upon Major Swart, M.C., to give
his demonstration on wireless telsgraphy. Major
Bwart has constructed very successiul transmitting
and receiving sets and explained to the members
the way in which he had accomplished their
construction. The transmitiing aet was installed
with a framne aerial in the meeting room ; the re-
ceiving set, also with a frame aerial, being installed
in another room of the Club. The Major upon
being heartily thanked, then lectured to the
FElementary Class on Crystal Detectors.  Mr. Faure
took the Advanced Class, starting his lectures on
the Osecillation Valve, its discovery and develop.
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ments in practical application. After the lectures
buzzer practice was taken.

On August 17th Mr. H. C. Woodhall again pre-
sided, and after discussion of general business,
Major Swart lectured to the Elementary Class on
Reaction and Honeyeomb Coils in practice. He
illustrated the windings by exhibiting two coils he
had commenced to build, letting each member
take a turn in winding the coils.

Mr. Faure took the Advanced Class and eontined
his lecture on the Oscillation Valve. After the
lectures the usual buzzer practice ensusd and the
meeting closed. Anyone desirous of joining the
Society should call at the Foresters' Hall, Church-
gate, Stockport, any Friday between 8 and 10 l:t[m..
or full particulars can be obtained from the Hon.
Secretary and Treasurer, Mr. Z. A. Faure, 3,
Bank's Lane, Stockport.

Het belonging to Mr, A. E. Milchell, made
largely from designs given in the * Wircless World."

East Kent Wireless Soclety.

This new society has recently been formed at
Dover with & view to aiding the advancement of
wireless telegraphy and telephony. The Acting
Becretary is Mr. H, A, Gothard, Richmond House,
26 Marine Parade, Dover, who will be pleased to
supply all information.

Co-operation wanted at Wigan.— With the
object of forming an amateur Wireless ‘lub at Wigan
Mr. . W. Hall, of 135, Scholes, Wigan, Lancs , is
soeking the assistamee and co-operation of other
amateurs im the district.
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Bradford Wireless Society.

A meeting was held in the Club-room on
September 17th, the chair being taken by the
President.

The minutes of the previous meeting were read
and accepted as correct. A letter from the welfare
officer of Messrs, Thwaites Bros, was read, asking
if apprentices of that firm might attend the lectures
and discussions of the Bociety, This matter was
diseussed, and it was decided that all apprentices
should be eligible to one meeting. and if they found
themselves sufficiently interested, they might join
the Society as associate members at a subscription
of s

A programme for the winter seagion was diseussed,
and, so far, four papers have been promised. Hon.
Bocretary, Mr. J. r, 85, Emm Road, Bradford,

Co-operation Wanted at Hindhead.—It is
desired that wireless amateurs in the neighbourhood
of Hindhead will communicate with Mr. . A.
Hutchinson, ¢/o Mrs, Rashly, Maguncor, Grayshott,
near Himdhead, with a view to forming an amateur
Wireless Club.

Nottingham and District Wireless
Society.

The fifth mesting of the above Bociety was held
on Wednesday, September 22nd, and although the
attendance was not as satisfactory as might have
bewen, a plessant evening was spent, Mr. Shepherd
giving a demonstration of bank-winding.

At the previous meeting Mr. Garthwaite [our
Chairman ) gave & very interesting and instroctive
paper on ' RHesistances,” showing some very finely
made apparatus,

A movement waa started for forming a receiving
station at the Club-room for the use of the Soc lety,
the necessary apparatus being promised by various
members a8 soon a8 a licence is obtained. Stepas
have been taken to arrange the Society's affiliation
with the Wireless Bociety of London, and it is
huﬁnd to sottle this matter at the next meeting.

w members are urgently needed, and should
communicate with the Hon. Secretary, Mr. J. H.
Gill, 18, Fourth Avenue, Sherwood Rise, Notting-
ham, when he will be pleased to give all information
reguired,

Portsmouth and District Wireless
Association.

The second meeting of the above Association
has been held, when it was decided to ask members
for an entrance fee of one guinea and 5a. monthly
subscription. It was also decided to form a library
for the mutual benefit of the members.

A ments are being made to aoguire some
wimrleﬁar for the u'?n: of those 'H‘iﬂl'.l.ll.l'lgq to experi-
ment in valve research work, and as the majority
of our members are prul'miunal wireless men, it
is expected that the opportunities for study and
rossarch work thus u.I’Iu 1 will be of great benefit.
—Hon. Secretary (pro tem), Mr. Regby H. Cole,
34, Bradford Road, Portsmouth,

A

USEFUL HIGH TENSION BATTERY

By A J. Yeares.

HE following description and

illustration of a high-tension

battery will, no doubt, be of

interest. The battery comprises

seventy-two cells of the sack
Leclanché type. The outer jars are brown
glazed stoneware }° inside diameter and
1}" deep. They are a standard article and
known in the pottery trade as “ 3d. poison
pots.”

The negative elements (positive pole) are
the same as used in the three-cell type pocket
flash-lamp battery, and were supplied by
a dry battery manufacturer, complete with
brass cap on carbon rod and two rubber
bands on sack to separate the elements from
the zincs.

The zincs were cut from 22 gauge sheet,
a lug being left on to facilitate soldering

the connections. The electrolyte consists of
a solution of 3 oz. sal-ammoniac to one pintof
water. The cells are enclosed in a tray
measuring 21° long by 117 wide.

X
o
=

LY

The complete battery, showing 1 eccll i paris,

The output of the battery is 104 volts

4 amperes.
The author will be glad to furnish any
further particulars,
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THERMIONIC MAGNIFIERS

By H. MoxtEaGLE Barrow.

(Continued from page 486.)

TuE ELectro-MAGNETIC
Cascape MAGNIFIER.

INCE the three-electrode vacuum tube

is a potential operated device its scope

as a magnifier can be enormously in-

creased by arranging a number of valves

in cascade, so that the work of one is
multiplied by the next (Fig. 7)

The inter-valve EUUPIIHE’ may be electro-
magneﬂc, electm—statlc, or both, although in
practice it is almost |m|:|c:rs£||:|]e to make 1t
exclusively the one or the other. The trans-
former naturally presents iself as being
p—.lrtu:ularl}r suitable for this purpose, and, as
it 15 in general use, it deserves special con-
sideration, It is necessary that the volmge
impressed on the grid of any one valve is as
high as possible irrespective of the value of
the current, and therefore the impedance of
the secondary of the inter-valve transformer
must be high compared to that of the primary.
Experience shows that the rransformation
ratio should be of the order of | to 4, and that
the primary inductance should be about H)
henries.

MNow, under any circumstances, such a coil
would require several thousand turns of wire,
but with an air core its size would be out of
all proportion to irs work. Laminated iron
is, therefore, used to form a part or the whole

frequency is comparatively low it has to be
carefully prepared if efficiency is to be
obtained. The behaviour of iron in alternat-
ing fields of audio-frequency has been the
subject of a great deal of investigation during
the past few years.

Dr. McLachlan has shown® that its
use at high frequency is more economical
and gives even better results than at low
frequency, provided it is worked under suitable
conditions.

[t 15 now well known thar iron rﬁ‘pﬂndﬁ to
l::_l,.rq.hc -:hanges at mdlu-freq uencies, and retins
its magnetic properties throughout. Hysteresis
and eddy-currents will naturally play an
impaortant part, and the greater the periodicity,
the more erratic will be the behaviour of the
iron. The established laws of magnerism
will still apply, and when allowance has been
made for disturbing factors, the relation be-
tween flux density and magnettsmg force,
termed permeability for swtic :magm:tl:.m.
is probably similar if not equal to is low
frequency value. McLachlan goes still
further,® inasmuch as he states that this
apparent permeability is greater for iron under
the influence of an alternating field than a

N, W. Mt[mrhlhu. “Year Book of Wireless
Telography and Telephony, 1918, p. 880.

b 13N, W. McLachlan, * Jour. Inst. Elsc. Eng.,
of the magnetic circuit, and even though the 1915, vol. 53, p. 800,
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THERMIONIC MAGNIFIERS

static field, provided jthe alternating field is
of sinusoidal wave form. This, however, is
not true of transformers used tor thermionic
magnifying, since the magnetising current
does not follow a sine curve, and it is generally
represented by a wave of the form shewn in
Fig. 8. The amplitude of this current is

W

TIHME
Fig. 8.

MAGNETISING CLURRENT

also exceedingly small, and, of course, it
varies with the conditions under which the
transformer is being used,

At high frequencies it has been shown that
the greater part of the loss is in the winding,
and even at 1,000 cycles per second or
thereabouts, it is necessary that the wire be
carefully insulated.

Another factor which is of great Fmpaﬂaﬂn
15 the self-capacity™ of the :.'.r.'m:l’mg, that 15 to
sav, the e.ilqlwi’.mr capacity which, in :pn;umrmn
m:r.ﬁ the inductance of the coil, would give a
ﬂamrm’ periad equal to that of r}l.r coil. This
capacity must be kept as low as possible, and
it has been found that only cotton or prefer-
ably silk insulated wire will give satsfactory
results, and then paraffin wax must not be
used except for external protection. A
convenient method of measuring the self-
capacity, and incidentally the inductance and
effective re_-slsl:an-::e of an audm—frequenc}r
transtormer coil, is represented in Fig. 9,

Many attempts have been made to establish
a simple and yet effective means of ascertaining
these quantities with a fair degree of accuracy,
but the following, which is a development of
the original ingenious arrangement'® devised

— e —

WE A HKolster, * Proc. ].l!l_"i‘t Rad. Eng.,
Yol. 1, p. 18,

0}, W. 0. Howe, * Proo. Phys. Soc. of London,
1812," Yol. 24, p. 251.

1913,"

by Dr. Howe, has been found E..'{CE'PIIETIE“}"
useful.  An oscillatory current is supplied
by a valve generator!® or a Pointolight,!
shunted by an inductance L in series with a
capacity 5, which may be varied so as to give

wI., A Hazeltine,
1918," Vol. 8, p. 63.
1* Edison & Swan Patent Tungsten Are,

* Pron. Inst. Radio. Eng.,
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frequencies from 250 periods upwards, To
this i1s coupled a rejector or sifter circuit
L,5, which, although not absolutely essenuial,
15 advisable since it considerably increases the
selectivity, 'The tuning is effected by means
of the low resistance telephones T, and the
inductance L, is a known fixed quantity
of the order of 0-25 henries, whilst the con-
denser §;, is a known variable, The pure
oscillatory current is then transferred to a
bridge arranged as shown, three arms of which
are variable non-inductive resistances of
about 10,000 ohms, namely R,, Ry, Ry and
the fourth the transformer coil under test in
series with a known variable capacity 5.

In this fourth arm is also inserted a change-
over switch so that low resistance telephones
T'; may be connected in series or shorted out
at will, whilst the mutual is made as small
as practicable so as not to interfere with the
balance.

silence in the telephones T, indicates when
the effective impedance of the two sides is
the same. The action of the circuit is easily
understood. With the telephones T, the
bridge in conjunction with its parallel circuit
15 roughly tuned to the rejector by varying the
condenser 5,. Having apprml:tmatelv ob-
tained the maximum signal in the telephones
Ty these are cut out and the final balance
made by adjusting the resistance R, and the
condenser S, simultaneously to gwe silence
in the telephones T, Under these con-
ditions—

R, x Ry=R, x (Effective impedance of

transformer cotl

impedance of q::'
That is to say: if R,=R, as is usually
arranged, then at a gwen frequency R,
represents the effective resistance of :he
transformer winding since the capacity im-
pedance is negligible.

If now a curve is plotted between 5,
and 5, namely, between the capacity in the
bridge and rejector circuits respectively, some-
thmg of the form shewn in Fig. 10 (full line)
15 obtained.

The 5=|f-capaﬂ:|ryf of the transformer coil
(3;) is given by the nepative value of the

THE WIRELESS WORLD

bridge capacity (S,) when the rejector capacity
S, is zero. Thib, of course, assumes that
L., has no capacity in itself, and it is pracocally
tnn.: if the winding is pruptrl].r spaced.

The effective resistance K; mav also be
plotted against 5,, which ::urrcspund-s to
frequency, Fig. 10 (dotted line). It will
be observed that the height of the
asymptote to this curve should represent
the resistance of the transformer coil as
measured by direct current.  Thus the chief
factors governing the efficiency of an inter-
valve transformer may be rﬁd]l}" ascertained

s s e
o =
-

Fig. 10,

with sufficient accuracy for all practical
purposes, It is important that the natural
period of oscillation of the two transformer
windings should not be identical. Leon
Chaffee in an interesting  study * of thr
“ Amplitude relations in ::{:-upled circuits,”
concludes that the maximum’effect in the
secondary is not obtained when resonance
occurs between the windings, Others con-
firm 1% this fact experimentally, and in
addition shew that it is generally not practic-
able to work under such conditions, as there

W E., Leon L"hnﬂ'ea
Vol 4, 1916, p. 283,

" H. E. Hallborg, * Proe. Inst. Rad. Eng."
Yol 3, 1815 p. 107 : Fualton Cotting, * Proc.
Inat. Rad. Eng.,” Vol. 4, 1816, p. 157: John
Stone Stone, * Phy= Rev , 1911, Vol. 32. p. 388,

o l-'rw Inst. Rad. Em_:.:“

322

KIVEDCIT I U AR
II|||-|_|_||i" WL ikaAN




THERMIONIC MAGNIFIERS

is a very marked tendency for the corls to
penerate persistent low frequency oscillations.

The author’s experience dictates a further
qualification to these deductions. Not only
must the natural periods of the two coils
differ, but they should be such that the one is
nst a near harmonic of the other,  In practice,
of course, this rarely happens, but to overcome
these oscillations, which cause howling in the
telephone receiver, is one of the chief diffi-
culties in the design of electro-magnetic
cascade magnifiers, and therefore it is well
to avoid all resonance conditions whether
partial or otherwise,

A small capacity in parallel with either coil,
FrEf-Erai}]],-’ the secondary, will eliminate the
tuning effect, but there are other reactions
also tending to set up undesirable oscillations
for which it does not compensate. Con-
sidering the diagram of connections (Fig. T),
it will be observed that the primary winding
is connected in the anode circuit of one valve
and the secondary in the grid circuit of the
following valve,

Now at very low frequencies the inductive
coupling provided h}r the transtormer becomes
inadequate, and i 1 mecessary to assist the
l'r.:m.f_frr of current variations by means of a
mp.ﬂ:r!v But at :.udm-l'requcnc:,r the electro-
magnetic coupling alone is quite sufficient,
and any appreclab]: electro-static tuupllng
in conjunction with it will lead to excessive
linkage, force a damped reaction and produce
howling. [t is important, therefore, that
the capacity between the high potential points
of an intervalve transformer should be re-
duced to a minimum. If the rransformer is
wound with primary and secondary coils
alternately along the length of the core, the
distance between the two pairs of ends will
be much the same, but if the secondary coil
is wound on the outside of the primary so that
the core is common to both, then the arrange-
ment of the ends must be expressly observed.
That is to say, the inside of the primary should

be connected to the anode and the outside
of the secondary to the grid. [t is also
expedient to earth the iron core to the negarive
end of the filament which is normally at
zero potential.

In this connection it is understood, of course,
that the outer plate only of the insulated
laminations or one of the clamping screws is
coupled to the earth point.

The behaviour of a transformer in response
to impressed current variations has been very
carefully studied * by Dr. Hallborg, and the
discussion ¥ of his paper is equally interesting,
The work i1s confned to transformers used
in the low frequency circuit of radio trans-
mitters, but the net result indicates that
gen:rall}' hfghmt efficiency is obtained when
the frequency of the impressed current is
greater than the period of oscillation natural
to either coil.

The [frequency wsually recognised ar being
mest conveniently audible 15 about 600 cycles
per second, although for continuous wave
reception mmerhlng of the order of 1,000

cycles per second is sometimes preferred.

It has been stated that the inductance of
the transformer primary should be about
10 henries. Such a coil provides a suitable
impedance for the external anode circuit,
but does not ensure that its natural period is
less than the frequency of the incoming signal.

Thus Dr. Hallborg's theory a s to
advocate an increase in the self-capacity of
the winding, but it is gquestionable if A5
conclusions will apply in this case. The
compensative fact remains that internal inter-
ﬁnﬂﬂ becomes imaudible by sufficiently in-
:rcfn'ng the natural period of the transformer
Cons.

¥ H. E. Hallborg, * Proc. Inst. Radio. Eng."”
Vol. 3, 1015, p. 107.

N Particularly discussion by Julian Barth and
A, N, Goldamith,

(To be comtmued.)
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WIRELESS TRANSMISSION PHENOMENA

By R. A. Humpuries.

The following is an article grving further information upon the subject of “ Physical Features and
Wireless Transmission.”

T was intimated in the August 2]st issue,
that it would be interesting to know to
what extent Port Sudan experienced
Aden’s fading away.

My own experience in this connection,
while stationed at Port Sudan, was that the
high-power station at Aden was very erratic
and varying in its transmission.

This was attributed either to the prevailing
atmospheric conditions, or losses through
overheating of the transmitting instruments,
as similar fading was never experienced on
the low-power installation, excepting during
those periods when atmospheric conditions
were unfavourable, although, of course, the

ition of the low power set is entirely different
from that of the high power.

One peculiarity of BZF's transmission,
(after considering the foregoing, which applies
to the 600)-metres wave,) was that the strength
of his signals did not vary nearly as much on
his long-wave (2,000 metre) transmissions, as
on the 600 metres. [f there is, and I suppose
there must be, an explanation for this, I

should be very glad to know to what this
might be ascribed.

With regard to communication between
ships or stations in the Red Sea and those in
the Persian Gulf, I would say that I have on
several occasions communicated with R.1 M.
ships off Basrah, and farther south in the
Persian Gulf, and everything pointed to the
fact that our slgnals were as easily read by
the ship stations in the Persian Gu]f:.s their's
were by us.

Also very interesting and important pheno-
mena, were the continual * drifts ™ of atmos-
phere across the northern part of the Red
Sea, one class of which seemed to assist
disturbances in the aether and another to
oppose them—at least, this is the only explana-
tion to which I can artribute the regular
fading away and coming up of signals in that
portion of the Red Sea, viz., Abu Zenima,
Akaba and Tor. [ would mention that this
was the theory accepted by most of the
naval wireless fraternity.

AN AMUSING EXPERIMENT WITH

STRONG

SIGNALS

By C. H. Garbiner.

HILST listening o BYC
on a 3-valve receiver, {(one
rectifier and two note mag-
nifiers), [ was trying the
effect of replacing the tele-
phone head-gear with the secondary winding
of a 1-inch spark coil. I was wondering at the
rume if any signals would be audible by con-
necting the 3,000 ohm telephones across the
4-ohm primary of this coil, and after making
connection, was greatly surprised to hedr BY C
quite loud, although the head-gear leads were

not connected to the wireless apparatus in
any way. '

On investigation | found this to be due to
mutual induction, and signals could be heard
in this manner even when the head-gear was
placed quite 3 feet away from the spark coil.

It is necessary, of course, to place the
windings of one receiver in the same plane
and, if possible, about the same level as the
winding of the coil, "Though of no practical
use, this furnishes quite an interesting experi-
ment in induction.
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HE induction coil was shown to
depend for its working on the
fact that an E.M.F. is induced

in a wire which is cut by magnetic
lines of force,

Inorder thatan E.M.F. may be continually
induced in the secondary winding, it is
necessary that the lines of force should be
continually moving past the coil, and hence
the current inducing the lines of force should
be continually changing,

In the case of the induction coil, the current

was caused to change its magnitude by means-

of an interrupter. With a transformer,
however, the primary coil is supplied with
alternating current, which by its very
virtue, so to speak, causes the lines of force to
continually change,

The magnetic lines of force act in a manner
similar to an electric current, choosing the
path of least resistance. If we surround the
primary coil by a ring of iron, the lines of
force will crowd into the iron, since it offers
far less resistance to the magnetic field than
the air, Fig. 1.

If we arrange the secondary coil so that it

.Fi.ﬂ'l. Ii

is also near, or surrounded by the iron, we
shall ensure that the maximum number of lines
will cut the secondary coil.

Compare the two transformers shown
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(a) |
in Fig. 2. In the first it will be noticed

that although the iron core assists the magnetic
Alux threading through the centre of the
coils, there is no easy path for the lines past
the ends of the coil. They are not con-
centrated in the neighbourhood of the
secondary winding, and thus the maximum
effect 1s not obtained.

With the second type, both the windings
are threaded on a closed rectangle of iron.
The extra number of lines of force will
crowd into the path of the iron and in so
doing, will cut the turns of the secondary coil.
The induced effect will therefore be much
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greater than in the first case. Transformers
of the second type are spoken of as having a
clased magnetic u:m:u:r

We can also imagine a closed iron circuit
as being a secondary winding, of a single turn
only, but of considerable thickness, and
consequently of low resistance. The primary
'I.-'|-rJ,nvl:|1ng.lr therefore, will induce currents in
the iron core iself, which will be of great
magnitude but will do no useful work. The
only effect of these eddy-currents, as they are
termed, will be to heat up the iron core, and
thus waste a great proportion of the energy
supplied to the primary circuit. Fig. 3
shows the formation of eddy currents by the
lines of force threading the iron core.

In order to make the energy wasted as
small as possible, these eddy-currents must be
kept down. This is accomplished by re-
placing a solid iron core, with one composed
of a number of thin sheets of iron, each
insulated from the other by thin paper or
shellac varnish. A core made up in this
manner will not hinder the passage of the
magnetic lines since they flow in the same
plane as the sheets, or laminations.

‘The direction of flow of the eddy-currents,
however, is at right angles to the path of the
magnetic field, and thus the paper insulation
acts as a considerable resistance in their
circuit.
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On the other hand, in assembling the
laminations to form a core, great care is taken
to avoid unnecessary air gaps. At the same
time the core must be made so that the coils
can be slipped in position easily. A wusual
method of providing for this is to make the

Fig, 4.

core plates of two or more different shapes
which are then fitted in the coils so as to over-
lap at the ends. Fig. 4 shows a rtypicl
form of lamination. The tongue of the
T-shaped plate fits through the centre of the
coil. The U-shaped stamping is then
placed partly round the other to form a com-
plete magnetic circuit.

The voltage induced in the secondary
winding depends on the number of turns in
the coill. This is easily deduced on con-
sidering the elementary case of one turn of
wire in the primary coil, and one in the
secondary. Whatever the applied voltage
in theprimary,a similar E.M.F. will beinduced
in the secondary. If we double the number
of turns in the secondary coil, we shall
doubled effect in E.M.F. The ratio of the
secondary voltage to the primary voltage in
every case is equal to the ratio of the number
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of turns in the secondary coil to that in the
primary coil.
In s:.rrnbuls this may be expressed as :—

Fr Ts
;"ﬁ=T where Fsr and Fp are secondary

and primary voltages, and Ts and Tp are
secondary and primary turns.

As an example :—What is the secondary
E.M.F. of a transformer having 100 turns in
the primary, and 2,500 turns in the secondary,
if the applied voltage is 50 volts ?

From the expression above, we have—

F;—FPKTI 50 x 2,500
_'"Tﬁ 100
= 1,250 volts.

As the secondary voltage is increased, the
secondary current decreases in the same
ratio. Assuming that there was no ener
wasted in the transformer above, if the primary
current was 10 amps., the secondary current
would be only 0-4 amp. If there were no
losses, the power given out by the secondary
would exactly equal the power supplied to
the primary. In this case, the power input
is 10x50 or 500 watts. The secondary
power is therefore 1,250 % 0-4=500 watts

BEGINNERS

also.  Actually, the output from the secondary
falls a little short of this, as a certain amount
of the power supplied is wasted in heat and
in the formation of eddy currents. In a
well designed transformer, nnly | or 2 per
cent. of the applied power is wasted in this
fashion, so that we obtain from the secondary
about 98 per cent. of the power supplied.

If the primary is connected to a source of
alternating current, and the ends of the
secondary are not connected to any circuit,
the transformer will then behave like a coil
having a large inductance. When, however,
the secondary is supplying current to an
external circuit, the lines of force created by
the secondary coil will partially neutralise the
magnetic field due to the primary, and thus
the effective inductance of the whole trans-
former will be greatly decreased.

The more remote the secondary coil is
from the primary the less will be this neutralis-
ing effect, and hence the greater will be the
effective inductance of the transformer.
Thus, it is possible to vary the total inductance
of the transformer by varying the distance
between the primarj.r and secondary windings.

WIRELESS TELEGRAPHY WATCHERS

Under the Merchant Shipping ireless
Telegraphy) Rules, 1920, ships of Class 11
(r.e., ships not engaged in the coasting trade
carrying 50, but less than 200 persons, and
ships cngagcd in the coasting trade carrying
50 persons or more) are required to carry,
in addition to a certificated operator, one
watcher if the voyage exceeds eight hours,
but does not exceed 48 hours from port to
port, and two watchers if the voyage exceeds
48 hours from port to port.

The Postmaster-General has made ar-
rangements for examining watchers at Glas-
gow, Newcastle, Liverpool, Cardiff and
London. Applicants should address their
communications to the Wireless Telegraphy
Inspector at :—{(1) Post Office, Glasgow.
(2) Post Office, South Shields. (3) Room
10, Prudential Buildings, 36, Dale Street,
Liverpool. (4) Port Ofhice, Bute Docks,
Cardiff. (5) Wireless Section, Secretary's
Office, General Post Office, London. Forms

of application may be obtained at any of
these addresses, and the examination fee
(2s. 6d.) should be paid by means of postage
stamnps affixed thereto.

The candidate will be required to show (1)
that he is capable of receiving and under-
standing the Radiotelegraph Distress Signal
and :he Safety Signal, and (2) that he has
sufficient knowledge of the apparatus on
which he will be required to keep watch to
know, by means of a buzzer or other simple
test, that it is in proper condition to receive
signals. If the candidate satisfactorily passes
the examination he will be required to make
a declaration that he will observe the secrecy
of radiotelegrams which come to his know-
ledge in the course of duty. He will then be
granted a Certificate of Proficiency as a
Warcher in Radiotelegrephy.

Authority, B.O.T. Notice to Ship Owmers,
Masters, Officers and Seamen, No. 17, Sep-
tember, 1920,
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BOOK REVIEWS

THE CONSOLIDATED RADIO
CALL BOOK.
New York : The Consolidated Radio Call
Book Co. Inc. (Second edition). July,
1920. $1.25 net.

HOSE amateurs who are in

possession of a receiving station

will recognise in this little book

much that is of useand value. In

addition to the listing of call letters,
there is also included considerable information
regarding telegraph, cable and wireless rates,
D.F. El:.tmns, press programmes, weather re-
ports, time signalsand similar data. A wireless
map of the world i1s also given. To those
amateurs who are interested in “ collecting ™
signals to the uttermost efficiency of their
apparatus, such a book as that under review
would prove most useful in much the same way
as the Year Book of Wireless Telegmphv,
though for obvious reasons not to such a
considerable degree of utility as the last-
named.

LE VIE, MODE DE MOUVEMENT.
ESSAI D'UNE THEORIE ELEC-
TRONIQUE DES PHENO-
MENES VITAUX.

By E. PreauserT.

Paris : Librarie Felix Alcan.
Price 5 frs. 4 10 per cent.
This book is apparently a revision of an
earlier study of the subject by the same
author. His first theories were published in
1897 in the Bulletin of the Société o Etudes
Screntifiques d Angers, and these are incor-
porated in the present work, together with
the results of subsequent information and
discovery. The problem of the nature and
origin of life has long been an absorbing
one, particularly as so many of the phenomena
seem, at all events at first sight, to be at
variance with the recognised laws of physics
and chemistry. On account of the difficulties
of the subject a large number of the arpu-
ments set out in this volume are based almost
entirely upon analogies.  This pro-cedure,
although a ml-:]. one from the scientific point

Pp. 214.

of view, nevertheless yields a quantity of
interesting reading matter, and whether cor-
rect or otherwise, the author's remarks are
certainly worth reading. The last portion of
the book is devoted to proving, or rather to
endeavouring to prove, that the essential
eclements of life are not to be found In any
ordinary chemistry which is concerned solely
with atoms and molecules, but in something
inside the atom. In support of this view a
large number of analogies and arguments
derived therefrom are collected together,
particularly in Chapter [I11. In this chapter
the author considers the subject under the
following headings : Atomic Weight, The
Vital Cohesion, Biological Chemistry, Tem-
perature, Electricity, Magnetism, Thermo-
dynamics, Nervous Transmission, Animal
Heat, The Electric Organs of Fishes, Psl,r-n:ho-
logy, etc. From every one of these he is led
to the conclusion thar it is the intra-atomic
forces that are at the basis of all phenomena
of life, and thus he is brought to the influence
of the electron on such phenomena.

An interesting table is given—a species of
Periodic Table—in which the various ele-
ments are classified according to their effect
upon living organisms, and this shows that it
15 always the elements of small atomic weight
that are least harmful. The author suggests
that the phf:nﬂm,erﬂ of life are due to inra-
atomic vortices or, as he terms it, * Le
Tourbillon Vital," a.nd that it 1s clue to the
natural forces 'I::lﬂwmn such wvortices that the
cohesion between the various parts of a living
organism is mainained.

In some cases the analogies given, although
interesting, do not really seem to ain
much. For :xampit, when he likens the
action of the various organs of an animal to
thc inhabitants of a city where each individual
is cognisant of his own individual duties.
This obviously does not tell us the mechanism
of the consciousness of each individual.

However, the book is quite an interesting
one and makes excellent reading for anyone
at all interested in these phenomena, and who
has a few hours to spare with an armchair
before a fire. P. R. C.
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QUESTIONS AND ANSWERS

Nﬂﬂ"E‘—TﬁumhanqrmmtuupﬁmﬂdﬂadupaﬂqraﬁmummturmwndHuﬂnd

on maliers

to both the technical and non-technical sides of wireless work.

Readers

Mnﬂdmﬁyuﬂlﬂa ollowing rules.—(1) Questions should be numbered and writien on one side of the

paper ondy, and should nof exceed four
in their :
deald wi

in number. (2) Queries should be clear and concise. (3) Before sending
readers are admsed fo search recend numbers lo see whether the same ?
before. (4) The Editor cannot undertake to reply to queries by post. (5) AU quertes musi

haee natbu-n

be accompanied by the full name and address of the sender, which i for reference, not for pu!li'mlmn. quﬂul'

will be annvered under e sniials and fown of the correspondend, or, 1f #o desired, under o °

" nom de plume.”

{(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save tlme by writing direct to the various flrms employing uperltnri.

.HaE Carnarvon) i siluated and can
U, about 12 miles away, and asks (1)
Whl‘-hf nnrmdi,#mim his eriating opporaius

would give a longer {2) Whether, in view
af his n ll:uw:m:ﬁz while (o go to the expense
of fitting valves, efe.  (3) Whether the close proximily
of mouniagins 12 o serious idem in receiting.

{1) S8et could be improved by connecting as in
Fig. 1; otherwise OK.

R
I

Fig. 1.

(2) This depends largely on how much you can
afford to nd. You will, of course, improve
results very much by using a multivalve amplifier
—but they will never be as good as could be got in
any favourable position, and the jamming from
MUT will then be a serious complication.

(3) Yea, generally.

P.L.B. (N. en B.) asks (1) If on page 185 of
thiz volume the figures relalive to mze of loops, mean
the area of loop or length of side. (2) Whether an
indoor aerial B ma. long, or a frame, would give the
better chance of receiving America. (3) How o
make D, and D, of Fig. 3, page 387, Oclober, 1919
{4) A .lrnnl.!a.lmn in mﬂhmuh’u af English gauges

COPPEr Wh
(1} Langﬂl n:l side.

{2) A good frame serial would probably be the
bettar.

{3) We have no information ; consult the authors’
original paper.

(4) The numbers are arbitrary and have nnm.mpln-
relation to the size. Most wire tables give the
diamoter.

LAMBDA (Cardiff) asks (1) What wunll be
the inductance of the following coils 1—(a) 127 x 8"
wound with No. 21 8WG. ; (b)) 127 x 57 wound
with No. 21 BWG.: (e¢) 8 x 4" wound with
No. 28 BWG, ; (d) 127 x 3} wound with No. 22
8WG. (2) How can he arrange cerlain apparalus to
form an efficient sel. (3) What distance could he hope

Jor wnder cerfain condibions. (4) What he would
require in addition lo whal he already hos in order
that his wavelength range might be 300 to 10,000
metres. (6) Ja the capacity (0-002 mfds.) of his
condenser too small and wowld he require another
for good tuning. [f so, stots capacity.

(1) (a) 7,000 mhys.; (b) 6,800 mhys. ; ()
9,500 mhys. ; (d) 2,300 mhys.

(2) Bea reply to J.W. (Stepney).

(3) Afraid we cannot Bay.

(4) Add considerably to loading coil and coupler
secondary. Get data from replies to similar
quaories recently.

(5) Too big. You would get better results by
using condenser of about 005 mids. The
0-002 mid. condenser could then be used for an
A.T.C. if desired. Four queations, please.

X.Y.Z. (Scarborough) sends a circuil which is
stated to have given pood resulls and asks for our
O PRI,

The ecireuit is a freak type and though possibly
satisfactory for soft valves ia unlikely to give good
reaulta with hard valvea.

A.A.P. (Caherciveen) asks if the following
siatements from Howkhead ond Bangoy are correct.
(1) Hawkhead on p. 154 aslaler thal the ohmic
resstance of a conductor varies according fo the
Jrequency of A.C. (2) Bangay in par. 138, stales
that induclance in a cireuil, whena corcuil an which
current 18 flowing & broken, couses a current (o
flow in the opposile direction lo applied. (3)
Bangay in par. 1,180 states that the fre Iﬁ:mry_faru
wavelength of 1,000 is 100,000 oscillations per
second, (4) He also asks whether a wave's length
i# measured along the curvature of the wave or by a
atraight line from crest to crest.

{1) This is quite true, but variation from steady
current value is small, unleas frequency is high.

{2) Thia ie a slip, direction of induced P.I.
should be eame as steady current.,

(3) Should be 1,000,000, This is true to &
degres of approximation sufficient for moat
practical purposes. Strictly, length ia measured
on & straight line along the path of the wave, The
length of & wave obviously cannot be measured
in the ordinary sense of the word, e.g., by & foot rule,
as one cannot atop it to work with it. It ia
calculated from the measuored wvelocity and the
meaaured number of waves appearing at any given
place in & unit of time.

R.E.W. (Holyhead) asks (1) For information
regarding how o make honeycomb coils, (2) If there
i any special formula for the capacity of such eodls.
(3) What advantage, other than compocineas, there
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12 in ruch coils. (4) For a diagram showing building
method of this type of coil.

(1} Sea article in number of June 12th, 1920,

(2) There ia no simple way of calculating induct-
ance at all accurately.

{3) The only advantage is amall sell-capacity in
consideration of the compactness. Buch ecoila for
example will tune much better than equally com.-
pact multi-la coila. Better tuning than either can
be obtained by the use of single-layer coils, if you
can afford the Bpace.

{4) Construction is difficult without
machinery, and the methods which have to be
adopted would take too much space to describe
hers.

GRID {Hl.lll:hlltﬂ'} asks for the simplest way lo
make a lovd- speaking telephone, to work inconfunc.
tion with a wirelesa sel, or if we could recommend any
book which dealv with the subject.

A loud-speaking telephone can be made somewhat
on the linea of an ary telephone by using in
place of & permanent magnet, as strong an elec
magnet as ible, excited by some steady source
of eurrent. In front of one pole of the magnet is
placed a coil of wire of suitable dimensions, carrying
the signal current. To this coil is fixed s diaphragm,
as in the telephone. Varations of current in the
second coil cause movernenta of it in the feld of the
first ecoil, thus moving the dil.tl;r-gm, We ame
afraid we do not know of any dealing with
thess instrumenta.

SNOWBALL (Huddersfield) asks (1) If certain
pariiculars which he gives of his sel are ap
:urm:i:. (2) Would his secondary coil be improved if
wound with finer wire, (3) Whai would be the
imale marimum and minimum waeelengihs
ff:? . (4) Ir o substance enclosed siitable as
a cryatad for receplion.
(1) Yo, very suitable values,
(2) No. Useless to do this without increasing
A.T.I. as well,
{(3) Maximum about 3,500 metred, minimum
doubtiul ; hably about 300 metres.
{4) We EI'IJ tried thlu with ll:ﬂlltl.lt-!l}" o
reaulta, It seeme to be quite
R.G.N. (Norwlch)—With r:gnrd fo the ariicle
on page G4 of this Vol., * Wireleas World," he thinks
m:ummgﬂmw:&.mnm would be more useful
Jor this receiver, and asks (1) If this could be maiis-
factorily done. (2) For the defails of alteralionas
necessary for doing this. (3) The cost of making the
=l

{1} Yea.

(23 “-aaramrr}rwauumutmdm sata to Buit
individual requirementa, hut. our are thosa
which we think most generall lguﬂnwevar,
if you, roughly, double the m“ of each coil, the
maximum wavelength will be about what you
want.

(3) Difficult to say exactly, a8 you may or may
not possess already some material. Say, a fow
pounda,

H.E.A. (Birmingham) sends akeich of a 3.valve
amplifying receiver which i giving resulis, He
also asks (2) How long a 20 ampere-hovr accumulator
should lamt on the set. (3) If 4 volis is enough for
the valves,

THE WIRELESS WORLD

{l}Thnt}rﬁlun-fanhmlldpw you very good
¥ the coupling between primary and
secondary is in wrong sense to give oscillations :
try reversing this. Poorness of tuning may he due
to too tight coupling, or unauitability of capacity of
condenser — we cannot say from t{m information
you give.

(2) About 8 hours,

{3) Four volta is not enough, but 8 wolta will
decrease the'life of your valves. Use 8 volta with a
little series resistance to drop the volts on the
valves to about 4}-5}.

AH.H. [It-lih!w.'l seruls a akeich of connections
af a mingle-valpe receiver which he can get no
aygrales, and osks of we can help him,

Sketch a 0. E except for grid condenser
and leak, pgﬂ 1y munﬁtad {gf. any
diagram showing use nf ven parts). Your set
should work quite well wibhnut- any grid condenser
at all, and you can thersfore dispense with it
nltngar-her if you like,

C.C.B. (Preston) har varicus inslrumenls
and asks (1) If an effiei irinyg alation can be
made with them. (2) For m showing how
best to use them. (3) If a 25-ft. earth lead of bare
copper wire, No, 18, soldered lo waler pipe, 12 boo
long., [(4) Why ke can only gel Cleethorpes with
the A.T.I. and withow! using his loose-coupler, and
also he cannot get FL.

(1) Yes, but add about 001 henries inductance
in series with secondary.

{2) Bee diagram page 65, April 17th issue,

(3) This is rather long, but yvou should get fair
reaulis.

{4) Because you have not h inductance in
your tuned circuit, but you should be able to get
FL in the same way aa Cleethorpss with gear
properly adjusted.

W.J.T. (Norblton) aska (1) For induclance of
eoid AT'5 cma, long by 875 eme. diameler, wndh 18

lurns per em,, the section being nppmmmy
circular.  (2) How the intervalve resiatance described
in July 1A dasue & connected up fo amplifier

[from rectifier mlﬂt.

{1} 8,800 microhenries.

{2} An intervalve resistance should be umed as
in diagram on page 280 of the issue referred to.

W.E.L. (Enfleld) (1) Sends sketch of receiver
for criticiem. (2) Asks how fo work oul sizes of
funing coils of Aoneycomd lype for various wame-
lengths,

(1) Bketch is not very intelligible. We do not
lika the scheme of using separate coils in aerial for
aach wavelength., This ia very wastaful of wire,
and arranged as you suggest would give very un-
satisfactory thu'?‘g You would dummur:h better
to use an ordinary loose-coupler arrangement.
There 18 no neceasity for & graphite resistance in
the plate-circuit of & valve. Also your sketch shows
a crystal in the grid-cireuit of the wvalve, which in
useless, Moreover, in your alternative circuit, in
which the valve is cut out, you have no detector
at all, l‘.}lharwmi'uur receiver appears (L.K.

{2) Wa are afraid we cannot give the information
required. (Satisfactory honeyromb coils are almost
impoasible for amateur winding without com-
plicated machine tools).
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QUESTIONS AND ANSWERS

A.E.l. (Ifracombe) encloses a diagram of a
receiviny sel, and aske (1) Jf the inafruments shoun
are  mosl aeuiipbly arranced for  efficient  resulis,
{2} If he could detert Wircless Telephony from
Chelmaford. Distance obowi 210 mides. (1) Nr
Srom Poldhuw., Distance abowd 107 milea. (1) For
marimum and minimum wavelengths for the sel.

(1) Arrange to tune by alidi tapping on
inductance. We should be inclined to use con-
denser in parallel with inductance., It ia too small
for a series A.T.C.

(2) With careful adjustment, very likely.

(3) Frobably : there is not a great dmfut' tale-
phony done from MPD., however.

(#) Minimum, perhaps 200-300 ms. Maximum
'llll_ll.“ﬂ't-nil'l. ad you do not state diameter of loading
col

N.B.—Aerial is of an inefficient type : avoid an
acute angle between two halves if at all posaible.

ZETA (Yorks.) sends a diagram of hia detector
valve-panel and asks (1) If & & correct, and aaks
how much and what pauge of wire lo use for winding
two formers to 2.000.8,000 ms., and to 300-1,000 ms.
{2) If the addition of a second valve would entaidl
mrﬂmﬂqfﬂuml'nnd defector he af present

{1) We regret we are unable to understand your
drawing, drawn as it is on both sidesa of the

per. The switch in particular appears to have

contacta on the front and @ on the back which
do not . We suppose you wish to use
eoil for A.T.I. In this case, for B,000 ma. former
should be wound full with No. 30. Much better
resulta would be obtained by uasing a larger former
and thicker wire. You EI]I{:.I:I find how much to
tap off for short-wave coil by experiment.

(2) As wa do not unders our circuit we
cannot definitely say, but in general the use of a

with 2 valves i quite optional.

P.A. (Harwich) sends description of apparatus
he proposes fo use on his aet. He asks (1) If the
loose coupler will be suilable and s_ﬁcmru. Primary
0" % 0" of No.28. Secondary 9" x 5" of No. 36.
(2) What i marimum wavelength 7 will fune,
withow! an AT.I. (3) If it i¢ possible o receive
Madrid and Algiers, in Lancashire with a crystal sel,

(1) Secondary is unnecessarily large unleas you
usa & big A.T.I., otherwise 0.K.

(2) About 4,000 me.

{3) Hardly likely, except Madrid, perhaps, at
night.

L.F.A. (Bromley) asks for dimensions of a
loose-coupling coil, to be ar amall as posnible, o tune
fo 5,000 ma., with aerial 85 long and 18" high. (2)
What is capacity of secondary condenser,

(1) Assuming you do not wish to use any other
coila: primary, 1687« 8" of No. 26. BSecondary,
B x 5 of No. 30.

{2) 00005 mids,

J. de L. (Lisbon) wishes fo use o § KW, 110
volts set on 220 volts, and sends skeich of a scheme for
doing #0, usng a series resistance reduced in value
by the key when sending.

The schema is quite satislactory. We
do not recommend the resistances you specify,
however. The light load current of & 110 volts
rotary of this type ia 3-5 to 50 amps., and your

larger resistance should therefore be 30 to 20 ohms,
depending on the actual machine you have,

D.5. (Hormsey) sends sketch of two aerials,
ene being a low mngle wire geral B6° long, and the
other a low umbrella aerial over a zine roaf, the height
of the tip of the mast being 12° above the roof. He
asks (1) Which would be the better. (2) If he showld
receive  Eiffel, Poldhu, Nauen and Chelmaford
telephony with certain  adverfised medium-wave
asts. (3) What would be a marimum wavelength.
(4) If a frame aerial would be erable,  (5) If
a 30 lead fo earth wonld be too ;

(1) Single wire asrial.

{2) You should get all but POZ, which generally
usea a much | r wavelength.

(3) About 75 per cent. of maximum guaranteed
for full size P.M.G. aerial.

(4) No.

(5) Yea, unless absolutely necessary. Cannot
you connect to a water pipe nearer than this
Only four queationa, please.

R.B.L. (Berlin) asks (1) Why the De Forest (o,
claim honeyeomb coils, which are essentinlly mulli.
layer coils, to be efficient, whils we state mulli-layer
coile are tnefficient. (2) Seeing that multi-valve H.F,
amplificrs are not efficient over large ranges of wave-
length, whal will be the differences belween those
dewigried for long and short wovelengthe, (3) Referr-
ing do recent arficle on lelephone transformers for tele-
phornes of 120 ohmas,, what difference showld he make in
conatruction for telephones of 100 chme. (4) With
two paira of lelephones in action al once, would
another transformer be necessary.

{1) Honeyeomb coils are easentially different from
ordinary multilayer coila for receiving purposss, in
that the method of construction givea the former
emall self-capacity whila the latter have high self-
unFncit}r. m secounts for the difference in
afticiency. Ewven the hone
afficient than a single-layer coil.

(2) This is too lengthy & matter to treat here.
Briefly, rosistance amplifiers are never good for
short waves, and in the aporiodic intervalve trans-
former type the diference lies chiefly in the design
of the tranaformers.

(3) and (4) No alteration in the transformer will
be necessary in either case, particularly in the frst.
The rule that the resistance of secondaries should
be the same as that of the telephones is very
approximate only. For ptrictly accurate design, it
would be necessary also to consider other factors
besides the resistances, and without elaborata
calculations on these lines, any attempt you make
to alter the original design is just as likely to make
results worse as to improve them.

ENDOLINE (Halifax) proposes fo wee a frame
aerial with fwo valees, or crysial and bwo valves, and
asks (1) What size and winding of frame aerial we
would advise for ordinary * listening in " and general
use for warelengths from 600 to 4,000 ma. (2) If an
outzide aerial consisting of a total length of 140 ft. of
wire 40° high would be much preferable to the above.
(3) Whether, +f a frame aerial were used, the same
care would have o be taken in insulating .lﬁe{;ma
and lends as with an oulside aerial. (4) If a 25.v0lt
{Ejﬁﬁw #cl cowld be waed for H.T. supply for the

ves.

b type is leaa
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{1) You should refer to the articlea on frame
aeriala in the issues of May 20th and June 20th,
1820,

(2) Yea; from the int of wview of signal
lt.rml,lgth, an outside l&ﬁnwﬂl give far ﬁt&r
reaults.

(3) Yea; see above articles.

{4) Yea, if you have accumulators and employ
suitable valves.

A.L.B. (Manchester) asks (1) To what wave-
length can he tune with an arrongemend of circuils
apecified, (2) If any use can be madz of a trembler
eodd, (17 apark), for wireless reception. (3) What is

the maost delicate crysial fo use (within the scope o
J'f:hsmta}:: 4

amateurs ), using a cell across it. (4)
of an inductance of a cerinin specified mize would
increase the range, and, if s0, how much.

(1) Up to about 2,700 metres,

(2} No.

(3) Difficult to say, Perikon is ones of the most
sensitive,

(4) Mot with arrangernent  of
circuits,

C. de Ila B. (Toulon) describer a fwo-valve
receiring circuil with capacily reaction and a resisiance
amplifier, which he says gives satisfaclory results
from the point of qufmhn.n-ly bt not ufarht.'lml!y
He states that in recetring Lyons he o constanitly
jambed by Carnarven and Naouen, and asks if we can
muggeai any vmprovernend ofher than the employmend
of separale

It s difficult to m;r what is causing jambing.
You certainly should not be interfered with by
Nauven, and even Carnarvon should not trouble
you, a8 it is much farther off than Lyons. We
suggest that your capacity reaction may be too
strong ; this would have the effect of astting up
strong oecillationsa of bad wave.form in the
receiving circuit, and it would then be namrr
to employ close coupling to hear signala at al
These conditiona would combine to give vou bad
selectivity as you might hear the beata formed by
Nauen, with a harmonic of your oscillator.

J.J.F. (Portsmouth) asks (1) What is the wave-
le a ecoil certain apecified dimensions.

e i':.‘iu abote mqfl'l 1onald hp:uiﬂa of receiving
[from the Eiffel Tower and other large public stationa,
providing the remaining instrumenis were all right.
{3) If the leading-in wires on an ordinary crysial
receiving #ef should be made of high lenmon wire.
(4) With reference fo o skefch of a bwin aeral, if a
cerbarin. arrangement of leading-in wires would be
saliafactory.

{1} The inductance of the coil s about 3,330
microhenries. The term wavelength as applied
to a coil has very little meaning.

(2} In econjunction with your asenal the ecoil
would be of insufficient inductance to tune to
Eiffel Tower.

{3) Yes, or any other method may be adopted to
snsure good insulation.

(4) It in preferable to have the leading-in wires
straight from the top wires.

C.T.A. (Leicester) ia desirous of carrying out
ex perimenta with transformer-coupled H. F amplifiers
and says thal his present transformers are constructed
of ebonite bobbing, the winding being laid in 8 slots

your present

THE WIRELESS WORLD

* deep and &' wide, 4 mary and 4
i,iwndﬁmdmmhdﬁﬂcmh
(1) fa this type of construction suilable for windings
of remaiance wire fo render themn more apersodic,
At preseni they ore only cfficiend over a narrow band
of wavelength. (2} Or what other type of consbruc-
Hon do we ruggest Would playn single -loyer coils
concendric with air space belween be betler, (3) What
pauge of wire (resisionee) and Aow many  furns
do we suggest, Amplifier o cover as large o range
of wavelength as puuﬁlc

(1) Yes, quite.

{2) We do not think the single-layer coils would
be matisfactory. Your first suggestion should be
difficult to improve upon. -

{3) Wire ahould be aa thin as posaible, certainly
not thicker than No. 46 Eurcks, and preferably
thinner if you can get it. Amount to put on coi

depends on gauge you use. HBring resistance of
each half as noar 30,000 ochma as poasible.
SP (West Ham) encloses diogrom of

circuid and asks (1) I-thhmnpdmnthrm
than Eiffel Tower. (2) What suggestions we Aave
to make fo bring sn other sialions,

{1} Your erystal is in serios with vour sarth lead
and shunted by the ntiomater and telsphonea.
We nre at o loas to say how you feceived any signals
at all,

(2) Conault any text-book for correct arrangermeant
Or 8es AansFwers to many recent queations.

D.H.T.B. (Woking) encloses a diagram his
receiver and njh (1) fijMre i anything qlrl'ir.i
. (2) If we can tell him of a book on the § K.W.
sel, other than Howkhead. (3) Why are g
currents dangerous.

(1) Yea: wyou have condenser in sories with
detector and telephones. See diagrams in any
text-book or innumerable answers to correspondents
for correct arrangement.

{2} We know of no book dealing with the matter
so fully. You may get some further information
from Marchant's book on Wireleas Telegraphy.

i3) We do not guite know whether you mean
leading low -frequency currents or leading dischange
positions. In both cases, but for entirely different
reasond, excessive voltages are liable to be built
up on the condenser.

J.A. (Wellington) asks (1) If a twin aserial,
20° long and 20° high, § apart, will give him ony
resuelis 1f he employs a larger inductance than necessary
with a full-mize aeral. (2) .I':f it will affect rece pivon
if he bring his leading-in wire through an iron roof,
through an ebonite tube insulator. (3) If a luning
tranaformer *' made as given in the book by ** Alfrec,”
would be of any wee in the sef be @2 making. (4) Which
of the cryatals zincile, bornile and chalco pyriles s red.,
and if they work withowt a batfery.

{1) You ahould bo able to receive though not so
well as with a larger aerial.

{2} No.

{(3) This instrument would undoubtedly work,
but there are many simpler methods.

{4) Zincite is red. No battery ia reguired.

SPARKS (Gosport) asks (1) What i» the best
way fo conrect o ealve wih bolHeries, cle., o an
ordinary 31A crysial recetver. (2) Whai i0 the mosl
suilable fype bo use. [3) Must the erysial be removed
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and the valve inserted inJits place, or ia i possible
to use both and walve with this circuil, wsing
one ar amplifier. (4) [f 80, iz a valve-tranaformer
FECERMIrY.

(1) This question has been dealt with several
times in the last two or three months, Consult
these replies, which tell you how to connect either
ns an amplifier with the crystal, or aa & rectifier
instead of it.

(2) Any hard valve which works on compara-
tively few plate-volts will do.

{3) Bea above.

(4] A valve transflormer will not be necessary.

N.B.—Dwo not forget that, under the Standing
Orders of the Marconi Company, their operators
musat not modify their apparatis

F.0.8. (Manchester) asks (1) Wha! weight and
mmnd{: wire should be wsed for the primary and

ry windings of a low-frequency tranaformer.
(2) What cross-section of iron showld the closed core
of a transformer hare. (3) For criticiama and sugges-

tiona of a cerfafn circuil.

{1) Primary §-oz., secondary 4.0z ; both
about No. 48 wire.

i2) About " sguare.

{3) Circuit should be guite satisfactory except
that filament should be connected to the lower

end of the A.T.L

F.J.B. (Streatham) has installed a sel fo receive
tirne signale and can gef no results. He suspects his
detecior, which w galena. He says kis aerinl 2 a
d-wire one, 14" long, on the top of a roof 40° above
ground level, with single 35" down-lead, He asks for
adrice.

The effertive length of your aerial is considerably
under the 100° which you give it, and therefore
the most bable reason ia insuffcient indusrtance,
If you an inductance wound on & foarmer
107 3 6 with No. 24 wire, you should get FL. Bee
if you can get 800.metre atationa; if not, your
detector is probably not good. Your cireuit ahould
be O.K. f;’ﬂu can either raise or lengthen your
aerial you will get better resulrs,

5.C.T. {Forest Hill} says he has a saiisfaclory
erysial set which he wishes to aller to rcorrespond
with sel deseribed in April 1Tth issue. He sends
sketches of both arrangements and asks (1) For
erificiam of circuils and advice for gefting good
results,  (2) For the inductance of a coil C and of a
condenser K for moarimum and minimum, (3)
What i the longest ivavelength he can receive, and can
he receive C.W. on this set.  (4) If nod o wervelength
up fo 15,000 me. what ought he fo do to improve
#cf to tha! capacily.

{1} Wea cannot understand how wvour cryatal
receiver gives satiafact results, na the connectiona
of telephone and cryetal are fundamentally wrong,
And dimensions of coils should not give you more
than about 500 ms. at most. Your suggested valve
and erystal set is all rght, except for crystal
telephone arrangement. which is again wrong.

(2) Coil C. of rourse, depends on wavelength
required. You suggest 15000 ms., but the whole
arrangement of the set is unsuitable for this.
If we ray 5,000 ma., C should be about 50,000 mhbyva.
and B should be increased to 20,000 mhys. K
should be 00005 mids. at maximum ; minimum
ak low as poasiblo,

C%ﬁl As shown, about 500 ms. Bet will receive

(4] Ses above.

E.L. (Tooting Junction) wishes to modify the
receiver described in Vol B, No. 2, of V¥ Wireless nr.ic.l'“
and wishes ko make ¢ for 8,00 mas. muwltlm.h.
asks (1) Would he be in order if he doubled len .‘;
aof the A.T.L, coupling-cofl and secondary
atifl using same diameter of coils and wire. (2) [
this would not do, for advice. (3) If a twin aerial,
inverted L type, 22° high, 28’ long, with 20° down.
leads, mu&dhﬂ.ﬁr{gﬂ.ﬂ- (4) For the gauge of a
mmpk of wire, .

(1) and (2) Refer to replﬂ' to R.G.N. (Norwich)

{3) Aerial of this size will give very poor reaults.
Moreover, to keep wavelengt Ecﬂ sat the same, you
will require about three times the A.T.I required
with a full-size aerial.

(4) Sample has not come to hand. Any samples
nent, should be sccurely fostened fo the covering
letter,

E.5. (Bognor) asks (1) What would be the
effect in a converter circuil withow! a no-voll release,
if the fleld eircuil were to break. (2) What amount
and gauge of wire is reguired lo load an aerial of
GO0 metres wavelength, up to u wavelength of 20,004

‘I.Iﬂ-ll'-l'i

ma.  (3) When radiating full power on a Mnrcr:rm.
§ KW, set, wﬁala.ﬁmﬂbrl.ﬁa arnd am
i the ALC circutl, (4) What is beat me _f

making a small quenched-gap.

(1) Machine would attempt to run away, taking
an excessive current meanwhile, I1f a fuse did not
blow in the cireuit, the armature would burn out or
fly to piecea. Exactly which would happen first
would depend on circumstances.

{2) A former 2" x 10" wound with about 3,500
No. 26 will be about right.

{3) About 75 to 80 volta and 7 to 8 ampa.

{4) We are afraid it would take too much space
to answer this, and, moreover, it is difficult to say
without knowing what tools and facilities you have.
Consult a drawing of one in & text-book and copy
it a8 near as you can with means available,

W.K. (Colchester) arnds o askelch of
a receiving sel (crystal), and asks (1) Would i work
satisfactorily, also for comments thereen. (2) What
wouwld be the approrimale range of warvele
receivable on this f«e!‘. (3) Could a T&'Lr be pn:llﬂ
this set instead of the crystal to receive C.W., would
he be able lo receive the CW. signals from FL with it
(4) Might he cxpect to pick up telephone messages
Sfrom Chelmaford (20 miles).

(1) No; 30-wire is too fine for a satisfactory
AT.I. Wind it on & former 107 = 6" with No. 24
and re-wind jigger-primary with No. 24 or 24,
Otherwise 0K,

{2) With alterations suggested about 3,50 io
4, ) .

(3) Yes.

{4) Certainly.

J.F.F. (Blackpool) rrfers fo suggeation for a
H.T. enfiomeler given on page 319, He has fried
il anet found that, confrary fo the incenfor's claim,
generalor poisra are ol ol ol by oibs wee.  He asbe
what he kas done wrong,

Contrary to the opinion of the writer referred to,
we wee no reason why the arrangement ahould
effectively eliminate generator noises, though it
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may, poesibly, somewhal reduce them. We should
suggest & large condenser mcross the terminala
A and B,

E.C. (Bedford) asks (1) If 100 feet of wire
Just under an irom roof of a shed would do as an
aerial. (2) If he can receive lelephony with such an
gericel whing o bikker instead of valves, (3) If o
H'ih‘ﬂ-ﬁﬂil' -reed rectifier of A.C., with a choking coil
Jor smoothing oul ripples mH give a satisfaclory
H.T. ﬂppljrfnr a valve. (4) He also a lype
of micro e for magn sound 10 a receiver,
and asks if his suggested sc iz pousible.

(1) No. Results would be almoat nil.

(2) Failing use of & valve, a tikker is not ible
for telephony, s you will realise if you think of
ita mode of action, You can uss a l‘.!:l‘}ll‘.ﬁl for the

urpose, if vou like,

g (3) No; you will not be able to get rid of a loud
hum, at the A.C. frequency, by this means.

{4) We do not un d how your pro
BITALN ot is intended to work, but do not think
it likely to be of much use.

MNo. 28 (Brighton) says thaf he appears fo be
baodly situated s regards earih notses. He sends
o ak#m of the only crystal circudd which wall cul them
oul. He says he 18 anrious to use a valve, and has
tried all the circuils given in the * Wireless World ™
whithoul success, Hemi'nfmulkmunmhm
valve circuit which will cul oul noises, and if we can

o7,

?:a ot skeiched is of very uunpla type, and
should have no special ‘nnise-ato pmg ropertips.
We are vory doubtful of your suffering from esarth
noisca at all, and think the trouble more likely to
be from battery noises, duwe to poorly designed,
poorly made, or over.discharged cells. The remedy
is obvious. There ia no special type of eircuit
free from noise trouble,

VALVE (South Shields) wishes lo make a Tesla
cotl to ha 3 KXW., using a valve fo step-up 110
volts to 20,000 volts instead of using tranaformer
the purpose. He aske (1) If this 18 posmible. (2)
Where valve can be obtained. (3) For a diagram.
(4) Where to oblain a book on consiruction of Tesla
coila,

(I), (2) and {3). We beliave this is quite imposasi-
ble. We know of no valve capable o lt&pﬁmg up
voltage in this way. You are probably thinking
of rectifying wvalves, which are built to rectify
currents st voltages up to the order of 20,000,
Theas would be of no use for your purpose

{4) You will probably find I:|.-u||:|-l'u|Pll.rih:.‘llmr in the
back numbers of such papers as the Electrical
Expernimender.

P.H.B. (Rothley ) sends a ﬂr.l:ﬂ;ptmn of his
results with a receiver of the ly:ft given by Reed in
the December swwue. He says that he gels very good
resulis up fo about D00 mefres, but little above this.
He thinks ke hears FL at Himes bul 12 nof sure.
AT.I. i M;ﬂﬂ;jﬂ&.ﬁmrﬂmﬁ 500
b 1 HECT 0 L] -COrEnaer
I}ﬂ!ﬂuﬂ ‘:n}'Er. gpecial condenser belween grid and
filament he finds best al 00015 mfds. He says that
sef will not ocscillate, with any capacily helween zéro
and 001 mfds., across Jigger-secondary. Also sel
will not cacillate wnith less than } of jigger.-secondary
in circwil, which he thinks will account for small

"THE WIRELESS WORLD

wavelengths obtainable. He asks (1) For adwice.
(2} Whether Paris press at 3 p.m. is in French or
English.

(1) The A.T.L. is too li-mil-“ for FL. Make it
about 8”x 6" of No. 24. , 88 it ap , you
are not s 6 tunad -Ell"l!ll.lll:- mrt:mt
will also bﬁm emall for FLGWWL
want about (4 mfds. in parallel with ji
secondary. It is unnecessary, mdmdaedunﬂ:
able, to make set oscillate when receiving spark
stationa such as FL. We do not quite know why
your set will only oscillate under the conditions
you state, but it is probably due to the unsuitability
uf the :n‘ﬂum nt the special condenser mentioned

varying this considerably.
.ﬁm ¥you using a gn:l ?

(2) In French.

H.R.B. (Wandsworth Common) asks if o is
posgible o dncrease wavelengih range of a Mark 3
short.wave luner, and if so, how io do il. He has
tried an additional serica A.T.I.

This should be quite possible. Your addition
should give an inereased wavelength on stand.bi
For instance, on tuned circuit it will be neceasary

to add inductance in series with jigger-secondary
as well.

C.A.J. (Bury 5t. Edmunds) (1) Sends diagram
of a sel for criticiam. Set gives good results on the
whole, but he finds it difficull o tune in ships dis-
tinctly. (2) If @ reaction coil & advisable for C.W.
working, how to make U and where o put &t.  (3) If
a #pare "(WH3 variable condenser can be inseriad
anywhere lo advantage. (4) Method of connecting-in
another valve,

(1) Design of set sppears O.K. You might
get better tuning on short wavelengths if you put
a few tappings in the jigger-secondary, to reduce
inductance on short waves.

(2) Yes. Try sbout } the inductance of jigger
socondary. Insert it between plate and telaphones,
and arrange it to have coupling with jigger
secondary,

{3) You might put it in parallel with A.T.L
It will do no harm if it does not do much

(4) You will find diagrams of many circuits of
this type in recent issues of the Wireless World.

J.W. (Leeds) sends diagram and description of a
Tvalve receiver and says (1) That there 18 an excranive
erackiing which drowna all weak signals. (2) That
wavelength range appears limited and funing is not
good. (3) Can he receive C.W. with the sel.

(1) This is probably due to poor valve-filaments
or had batteriea.

(2) The type of amplifier shown, is only satis-
factory over a fairly small range. Tt can be im-
Emved by winding H.F. transformers with very

igh resistance wire, or adding tappings. The
capacity of closed :::n:u:t condenser is somewhat
high, which will give rather flat tuning. The
gat ia otherwise O.K.

{(3) Yes, but reaction coil should be in plate
and not in grid-circuit of first valve.

F.J.5. (Haverstock HII) asks (1) If sel, of
which he sends diagram will work, and if s0, what
will it receive. (2) If it will get sapark, C.W. are,
and telephony  (3) For formule for coleulating
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inductanse and mpmﬂy (4) If an amplifying
valve could be introduced

(1) No; mnﬂ:tumn are gquite wrong. See
article in issue of Beptember, 1919, for typical
circuit. You might with advantage study a text.
book on the first prineciples of the subject.

(2} No.

(3) Bee y to C.A. (Liverpool) in issue of
Be ber 18th, 1020, for formule for ity
ﬂmmm t of condenser. 'I"I".Lu:r:P;mnu
simple formuls for inductances in general, but the
inductance of & eylindrical coil whose length is
large in comparison to ita dinmeter is roughly given
by

L=gx*d'n" centimetrea,
whore d is diameter of ml i is lnn.;lh of coil, and
n No. of turns per centimetre. coil has a
diameter one quarter of its Ian,th this result ia
about 10 per cent. too great. For shorter coils
it is atill more ineccurate.

(4) Not profitably. See article in issue of April
17th for a suitable circuit. -

H.V.J. {Grays) asrks for o diagram of connections
for a omple receiming sel emplaying amplifying
valves and a frame aerial. He asks for values of
capacilies ond induclances bul does nol slale on
what wavelength he wishes Lo receive.

As we do not know what wavelength you wish
to receive or how many vllm].'nunra repared to
employ, it is difficult to advise circuit
shown in the issue of Nuvambnr Iﬂl'ﬂ page 482,
Fig. 3, would ba suitable if the sacondary circuit
wars raplﬂ.md by the frame aserial, the reactance
R being included in series with it.

W.H.W. (Worsley) asks (1) If it w» possible lo
receive Wireless Telephone messuges from a distance,
say, of 400 melea, wnith an vndoor aeral, withoul wiing
volves bl using two Brown relays with some olher
form of senmibive detector. (2) For a diagram and
description of ﬂ;‘ﬁ#ﬂmm required for above.

(1) and (2) mthﬁnk this quite in;pnﬁlﬂ
except perhape with the very strongest te A
Wit.l?m inr.‘lnI:r or frame I-HI'J]:.II-HJ tha uuuillﬂ.tli?nn -?'t.
up are so small that they cannot be efficiently
rectified and &hiﬂqmm‘? amplification 1a
therefors sssential. In any case, s Brown relay is
only useful for magnifying comparatively strong
signals.
the building of intervalve transformers, as ke cannol
find much to help him in recent numbers.

Both L.F. and H.F. transformers have recently
been t.ran'l'.ad in these columns as well as uluuwhm
in the L.F. can be wound on iron cores
of soft wire (diameter of core about §"), using
about 4 oz. and 14 ozs. of No. 47 copper wire for
the i For H.F. of the semi-aperiodic
type, use no iron in the core, and make each winding
about 30,000 ochms. of the thinnest resistance wire
Il:lu can get, not thicker than No. 47 and if possible
tiunner,

H.G. fD:lrlhitun} aends rl.efch of a proposed
receiming cireudd ond askes (1) What wordd be the
dimensions of a tuning inductance o receive 3,000
meires. (2) If the angle at which he will have to
bring down his aerial lead.in will be inefficient. (3)
Would a long-distance tele phone induction eoil do as

ANSWERS
a substitiule for a telephons IWMMN ohm,

belephones. (4) If an allernalive system
woild b befter,
(1} ﬁbﬂm 103 6" former wbund with No. 24.
{2) No.

{3) No; resistances are unsuitable. We would
suggeat. tr}rm,s' tale e8 without any transformer.

(4) Thera ia very little to choose between the
two.

N.B.—8et is wrongly connected ; eorystal and
telephone transformer should be across the A.T.L
only, not A.T.I. and condenser.

E.F.V.K. (Forest Hill) encloses diagram o
receiving evrenid ( Fig. 2) and asks (1) If it would
satisfoctorily, using valve as note-magnifier, or if we
could suggest a better one. (2) If certain windings
would be correct for making a loose coupled funer, -

™ i
-] -
HTT
i
¥

Fig. 2

{1) Circuit is incorrect becauss secondary is not
tuned ; it requires 8 condenser. “Further, there is
no advantage to be gained in employing a crystal in
the grid circuit as you show. If you wsh to rectify
at the first atage it is better to use a grid-condenser
and leak. It is better perhaps to use the valve
as an amplifier and rectify with a crystal. We
urung:.iya recommend the crystal receiver with valve

ifier fully described in the issues of April 17th
May lat, 1920,
[2) 'i’;':rm give no particulars of the wavelength
you wish to work to. See above guoted articles.

DIELECTRIC (Dublin).—Regret we are not
able to help you. Buggest that you apply to the
American Consul.

W.L.T. (Liverpool).—Theso stations are pro-
bably amateur stations. Their identity is unknown

to us; but an enguiry to the Becretary, G.P.0O.,
may give you satisfaction.

E.G.B. (Peckham).—These stations are not
known to us, but it is probable that they belong to
any of tha following :—R.N., R.A.F.,, Army of
Oecupation.

H.T.I. (Birmingham).—Birmingham Experi-
mental Wireleaa Club, Hon. SBecretary, A. T. Hg:.d
ley, 268, Galton Road, Warley, Birmingham ;
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Birmingham Wireless Association, Hon. Secretary,
A. H. Handford, Birmingham and Midland Insti-
tute, Paradise Street, Birmingham : Birmingham
Experimental Wireless Association, Hon. SBecretary,
J. B. Tucker, Lynwood, Ashleigh Road, Solihull,
Birmingham.

- METEOR (Wallasey).—All the information
you seek concerning the Eiffel Tower weather
re is to be found in the 1820 Year Book of
Wireleas Tele hy and Telephony, or the Jul

lith issue umrﬂ'iukn ?I.E'arld?r Cleetho .
tran&mits weather reporta at 0500 and 1700 G.M.T.
on 3,00 metrea, Full information concerning the
Air Ministry and Aberdeen reports may be seen
in the Wireless Wirld of September 18th, on pages
447 and 448,

J.R.T. (Derby) encloses dingram of wireless
felephony tranemitfing circudd  (Fig. 3), and asks
(1) Why when using one control.valve for wireless
telephony the anode-currend increases  when  the
microphone 8 spoken indo, bul decreases when fwo
confrod-valpes are used, (2) Referring lo his skelch,
1;?4-:! resistance should R; be and what should be
the capacthes of C; and {01 mfds, suggested ).
He states uhuﬂfﬂu: beat Eﬂ mm'rm be obtained
with 8 eclosed ond onode conpections as shown.
(3) How ia the inductance of, say, 5 henries, measured
or calewlnted. (4) If we can give the eircuil eliminating
the dead-space in helerodyning and reception on
peak wave.

aH A%
9

Fig. 3.

(1) In the circuit you show it is difficult to say
why such an affect is produced. It appears to be
bound up with the characteristic of the valves you
employ and the values of the various resistances,
It 12 by no means general to all wireless telephony
circuits,

i2) Ry of same order as microphone resistance.
C, and Cy have to react to audio-frequency impulses,
#o suggested capacity seems to be on small side, if
anything. We do not like this form of control
{resistance) ; transformer coupling would seem to
be preferable. Your anode connections certainly
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do not look right, and we should judge that the
results you are at present obtaining are somewhat
of a freaky nature.

{3) Sea any text-book.

(4) We do not understand this question. The
aize of the dead-space in heterodyning depends on
the strength of coupling employed ; the L way

of eliminating it,is by employing mpnmuhﬂarﬂd yne
very loossly coupled to the receiver.

AAP. (Mill HIIl) asks (1) For the capacity of
a twin aerial of certain dimensions wring single
strands of No. 20 WG wire spaced 3 fI. apart. (2)
If the capocily would be increased by () using
320 wire and (b) increasing the spacing o 6 fr.
(3) With reference to a diagram of his receiver if
the L.S. value in mic-jars in circuida g, b, and e ( Fig. 4)
should be the same, viz., 2,265 for o 3,000 meire
wavelength.  (4) If a0, oa he does not wish lo increase,
the induciances of the loose coupled inductance,
where showld he put a variable condenser of marimum
value 2 jars in circuil b fo give this L8, value.

(1} About 0015 mfds.

(2) {a) 8 per cent. increase,
Increnss,

2

{b) 10 per cent.

{3) The circuita a and & do not require to tune
separately, but as a whole. Your present induec-
tances should be guite large en We notice
that your sliders are shown connected to one end
of the coils always ; this is incorroct as you thereby
ahort circuit a large part of each coil.

{4} Condenser does not appear to bé neceasary.

C. de la B. (Toulon) siafes that he is inlending
to build an amplifier simlar to thal deseribed on
page HUB, of the warue of Decenber, 1818, and ruggeasts
winding the tranaformers with wire having a resiatance
of 1 ohm per fool. He wishes to know abowl what
length of wire to employ in the windings of the irana.
former, in order to receive up to 20,000 metres, and
states that he proposes to wind the wire in seclions
and lo provide a swileh so as to throw in a varying
number of these,

Your question is very difficult to angwer, and the
exact conditions can only be determined by experi-
ment. We recommend you to build your trans-
former, section section, testing the shorter
wavelengths firit and adding extra sections as
required.
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C.L.D. (Derby) asks (1) For windings for a
transformer as in sketch. (2) How inductance of
a coll on a square former is calewlated.  (3) Fndue.
tarice of a codd as in Fig. 5.

g

L L
Fig. &,
(1) Dimensions should be as follows :—200 volta

winding, 2,000 turns of No. 22; 6 volts winding,
65 turns of No. 16; 1,000 volts winding, 10,000
turns of No, 38.

Wind the 1,000 volt coil in separated sections,
being very careful of the insulation betwesn sections
and between all the windings and the eore.

(2) Exnct calculation is difficult. A rough
approximation can be got by calculating the in-
ductanee of a eylindrical coil of a diameter equal to
the side of the sgquare and multiplying by 1-23,

(3) A difficult case to calculate exactly., The
value 4,700 mhys. will probably be accurate enough
for your purpose.

V.O.R. (Uxbridge) gives particulars of three

frame aerials which he has constructed,
and asks (1) What wavelength each is capable of
receiving, whilising the whole number of turns,  (2) At
which turns we would suggest tappings and what
wotild be the wavelength received by each. (3) What
ia the best mze of variable condenser to use with each
coil. (4) What would the relative wavelength values
of these coils be for ransmitting purposes.

(1) Each coil can be tuned to any wavelength
mﬂdlh}f a suitable condenser so there is no

te limit to the wavelength which any of them
is capable of receiving, except their seli-capacity,
which is small. We should judge that the optimum
wavelength for your largest loop is about 2,000
metres, though it would doubtless receive on longer
wavelengthe. Bee articles on frame aerials in issues
of 20th May and 12th Jumne, 1920, particularly
Fig. 13, page 185, of the latter.

(2) Tappings quite unnecessary—shortest wave.
lengths can probably be obtained on any loop by
decreasing m{lﬂcit;r sufficiently.

(3) Probably about -0003 mids, and a series
inductance if required.

(4) Frame aerials are very inefficient for trans-
mission purposes,

SPAREKUS (Wolverhampton) asls (1) If =
V24 or wimilar valve were substituted for the valve

in the constructional articles, wonld the value of the
circuits require re-adiusiing, ond would results be
satigfactory. (2) Uauge of éenclosed piece of wire.
(3) What value of high-resisance telephones are
recommended for the set referred lo above,

(1) V24 should be satisfactory ; only alterations
would be in size of H.T. battery.

(2) No. 22 WG,

(3) If H.R. telephones are used they should
be not less than 4,00 ) ohms, preferably more,

Beginner (Essex). In . 1, page 497, Dct.
2nd issue, potentiometer should be connected as
shown . in Fig. 4, Bept. 18th issue, in reply to
W.A.S. (Kilburn).

Nota Bene.—Owing to the increasing activity in
the world of amateur wireless workers, the number
of queries received for these columna has trebled
during the past three months, and we have acoord-
ingly increased the pages devoted to them. In
spite of this, however, we are tfully compelled,
to hold over a number of rapi:'ea oach time we
g0 Lo press. :

Now, we welcome this steady influx of Queries,
because it is the beat proof we could have that we
are being of direct assistance to our readers.
Nevertheleas, in respect of many instances. we are
not altogether sure that we are helping them in
the best way, because whilst we give them a * lift ©
over a stile, we ought, perhaps, to encourage them
instead to help themselves,

Take. for example, the caleulation of Inductance.
The necessary formule can be found in dozens of
hooks ; they involve simple mathematics only ;
they have been printed in the Wireless World scores
of times, and yet almost every post brings us
requeats to work out the Inductance wvalues of
lim':lﬂ- solenoida.

Similar remarks apply to the caleulation of
eapacity, wavelength, or windings, the connections
of simple receiving circuits, the use and construction
of telephone transformers and the design of serigls.

We shall continue to reply to these questions,
because our business is to impart knowledge.
No-one neesd hesitate to bring his difficulties to
our notice, Yet we take this opportunity to throw
out the hint—that if querists would look through
recent issues before writing to us, they would, in
all probability, find the required information
already in print, and would thua save room in
our pages for replies to their co-workers on subjects
of more general interest.

SHARE MARKET REPORT.

Businesa in all Wireless Stocks is at a low ebb
and eonditions weals.

Prices as we go to press, Ootober Bth, aro

Marconi Ordinary - - - 2]
Preference - - . 2

P Canadian < J0)6
" Marine - - - - 1}
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Concentrated Information

NUWADPLTS, when the printing-press is busier than ever and books
and magazines appear in such a bewildering profusion, there is scarcely
any chance for the specalist to keep himself acquainted with all the literature
which concerns his subject unless he can have access to it in a collected and
abridged form. The world is so interested in Wireless that in almost every
country engineers, physicists, and scientific men in general are devoting their
brains to the problems it has evoled, and their work is described by them in
books, articles, reports and papers read before learned societies. How can cimu
possibly follow every twist and turn of this great river of written knowledge?

THE RADIO REVIEW

makes a speciality of carefully compiled abstracts of all that is most important
in the literature of radio work. For its material it does not confine itself to
British publications. Here are some of the countries from which it receives
books, journals, etc., for abstracting.

UNITED STATES, JAPAN, SOUTH AMERICA, HOLLAND,
SPAIN, FRANCE, SCANDINAVIA, GERMANY, ITALY.

Full references are given, so that anyone desiring to read any original
article can easily find it. Important Patent specifications are also abstracted.

Each issue includes, therefore, an invaluable mine of information which
will never be oul of dale.

In addition to the Abstracts and Reviews THE RADIO REVIEW provides
special technical articles by men well known in wireless circles.

It is a monthly record of scientific progress in Radiotelegraphy and
Telephony, and the best publication of its kind of any printed in the
English language.

THE RADIO REVIEW

219 per Copy post free. Annual Subscription 30|-

Edited by
PROFESSOR G. W, O. HOWE, D.Sec., M.I.E.E.

THE WIRELESS PRESS LIMITED
12

.13, Henrietta Street, Strand, London, W.C. 2
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WESTON

STUDENT'S
GALVANOMETER

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

Its resistance is approxi-
mately 29 ohms and the
current required for a

millimeter (I scaledivision)

deflection is 20-25 micro-

amperes.
WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.
Telepbone : HOLBORMN 2029, Telegrams snd Cables : * PIVOTED, LONDOM,
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MULTI-LAYER WINDINGS

FOR

RADIO RECEIVING

By Puiir R. Coursey, B.Sc, A.M.LE.E.
(Continued from page 508.)

SPECIES of combination between
the banked windings referred to
in the first part of this article and
the spaced multi-layer windings
which we have just been

considering, is effected in the coils often
referred to as  * Honeycomb-type " in-
ductances, or ** Lattice Coils," as they are
also called. In these windings the wire
does not pass directly round the coil as in
the ordinary method of winding, but zig-
ZAgs backwards and forwards from one side
to the other, and if it is properly arranged
the self-capacity may be reduced to quite a
small figure. This type of coil originated
in the *universal” machine wound coils,
often used in commercial work for the con-
struction of magnet windings, etc. In the
coils as usually built for high frequency
work no cotton is customarily wound in
between the layers of the coil, as is often done
in ﬂrdmar}r bobbin winding. The additional
spacing obtainable by the cotton would
often, however, be advantageous in reducing
the coil capacity. The leading feature in
the construction of one of these coils is that
starting from any given point on the cir-
cumference of one face of the former, the
wire passes around the coil and crosses over
to the other face of the coil in about half a
revolution round the circumference, and then
passes back again to the first face, arriving there

a small distance to one side or other of the
starting point. Hence, when this process
15 repmted from this new point, the second
turn of wire will trace out a path parallel to
the first turn. This process is again repeated
until the whole of the first layer has been
covered by such spaced turns, If; then, the
spacing has been properly arranged, the next
turn after the completion of the first layer
will arrive immediately over the turn )‘J{"Ir
put on the coil.  This gives us the first turn
of the second layer, and the winding may then
be continued indehnitely.

It should be noted that in a coil of this
type the wires in successive layers are spaced
apart mdia]iy by reason of their crossing over
the turns in the first laver, and thus an air
spacing is introduced between the turns over
a considerable portion of their length.  Such
a coll if properly wound will be found to
consist of a number of diamend Shﬂpfd radial
cells between the successive turns of wire, and
it is from this that the term * honeycomb
coil ¥ was derived. The general features
of the construction of such a coll are indicated
in Fig. 11 (a).

The rectangle AXYZ in this diagram is
intended to represent the appearance presented
by a honeycomb coil if its surface were cut
through and spread out flar. AX, or YZ,
1s, therefore, the thickness or width of the
coil, and the length AZ or XY is its cir-
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cumference, Imagine the wire W), as startin

at the point A on the front face of the coil.
It is then taken across to the point B on the
opposite face and about half-way round.
From B it passes to D (through C) on the
front face apain. To reach D it crosses
over the first wire AB as shown, the point
D being a few degrees in advance of A,
the length AZ, of course, representing the
360 degrees of the entire circumference.
From D the wire goes to E on the back face,
the distance BE being equal to AD, so that
the wire DE of the second turn remains
parallel to the first. The succeeding turns
may easily be

of the wire, GHK, etc,
followed from the diagram.

Fig. 11.

Comparison belween honeycomb and ordinary
windings. (The surfoce of the coil 8 mupposed
cul throwgh and spread oul ol )

In the lower part (b) of Fig. 11,is indicated
the appearance that would be prescn:ed by an
ordinarily wound coil of the same dimensions
were its surface layer cut through and spread
out in the same way as for Fig. 11 (a). The
successive turns of wire, AB, B'C, C'D,
etc., may easily be followed, and may serve
to emphasise the dlmnmﬂns between these
two types of winding,

[t will be seen from this figure and from
the description given above that one of the
most essential features of this type of coil is
that after the completion of one layer the first
turn of the second layer should arrive

THE WIRELESS WORLD

immediately over the first turn on the coil.
This will happen if the a.ngular spacing, or
advance, between the points at which the
first and second turns of the first layer are
commenced is an integral fraction of 3607,
that is, if AD, Fig. 11 (a),isan integral fraction
of 360°. Exprcﬁcd in another way, the
angular advance, AD, multiplied by
the number of turns uf wire per layer,
must give 360° exactly, and there must
be ah exact number of turns per layer.
For example, convenient values for this
angular advance are either six or twelve
degrees, giving 60 or 30 turns per laver
respectively. ‘Taking the latter figure, it
is seen that the first turn, assuming thar it
starts at a point which we shall designate
0% will cross to the opposite face coil and
arrive there at a point 186° from the starting
point ; from which point it will cross back
again to the first face reaching there 372°
from the starting point, that is to say, 127 in
advance on the starting point of the first turn.
Hence, it will be seen that after winding 30
turns in this manner the first layer will be
completed, and the second one will repeat
immediately on top of the turns of the first
layer.

Although primarily developed for machine
winding, it is quite possible to construct these
coils by hand, in spite of statements often
made to the contrary. For this purpese it
is necessary to provide pegs or pins on each
face of the coil round which the wire may be

passed, so as to secure it in position during the
winding. When the coil is completed it
may be immersed in paraffin wax to cause the
layers to adhere, and the pins then withdrawn.

As an example, we may take the case of
the honeycomb coil above referred to, in which
the angular advance per turn was 12° and the
turns per layer 30. To construct this
coil, we rcqmre a suitable rigid former to
support the pins. This may be of wood,
or a stout cardboard tube, through which the
pins may be driven. For ease in winding,
it is advisable not to make the coil too thin—
a convenient thickness (or width) being about
equal to the inside diameter, or not much less
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than three-quarters of that diameter for case
in winding at the first attempt. Thinner coils
can easily be built when the method of
winding is once . Equally spaced
round both faces of this central former
pins must be driven in, with 12° between
pins—that is, using 30 pins on each face—
Fig. 12, The pins on the two faces
should be ered to give the most uniform
winding, as shown in the lower part of Fig. 12.
Reckoning both front and back pins we there-

Fig. 12,
Elevation and plan of eoil former with pins ready for
a honeye i hding.

fore have a pin every six degrees, first on one
face and then on the other.

To wind such a coil we may proceed in
the manner set out in the following table,
remembering that the wire starting at 0,
on the front face, across to the back
face (at 186°), then still continuing round

the coil in the same direction (compare
Fig. 11a) it returns to the front face at 125
and so on :—
TasLe L
Winping Tasie ror Howevcoms CorL
wiTH 12° Apvance.

FRONT FACE. BACHK FACE.
w 1867
12 1687
24° 2107
a6 2g2°
4ig° 234°
a0 2487
T 258"
84" a7
a8 2807
108° 294"
120¢ J06”
13z X118
1447 330°
156 4z
168 547
180 [}
192 18*
204° 30
21F 42
Dag Hd"
240 11
ane 78°
2604° i
278 1z
Pt 114°
300° | 126°
3120 134®
b L | 150*
aag° iliFa
348" 174

¥ —Becond layer— 188°
de, &e,

Many varieties of these patterns of coil
have been worked out, and considerable litera-
ture has grown up around them, particularlly
in America, but for the purpose of this article
the essential features to grasp are the general
principles of the winding such as outlined
above. Given these general principles many
variations can usually be devised. One such
which possesses some advantapes over the
simple honeycomb coil from the point of
view of reduced self-capacity, is that generall
termed the ** Duolateral Coil ™ which will be
described in a later article in this series together
with some other similar modifications of the
lattice winding,
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NOTES AND NEWS

Dr. O. Sinnatt, M.C., D.Sc., who is at t
Lecturer in  Mechanical Engineering, don
University, King's College, has been appointed to

the Professorship of Aeronsutical Science at the
R.A.F. Cadet College, Cranwell.

Amateur Call-slgng.—The following additions
eshould be made to the amatour call-mgn list given
in the Wireleas World of October 16th -—2 G W @
Mr. A. Cash, Lynn, Ches. Hours of working, 7.30
to 8.30 p.om. G.M.T.

Wireless Weather Reports.—The following
alterations to call-letters, times and wavelengths
should be made in the list of stations transmitting
woather reporta given in the Wireleas World of
July 10th, 1920 :—Cape Town Badio, YVNOC ;
Fuki Kaku, JFK. B8an Francisco should now
read N P G, 1,600 G.M.T., 600 metrea wavelength.
Flamboro® Head D.F. Station is temporary out
of action until further notice.

Einstein's Theory.—According to the Electrical
Review, it in reported that, in a discussion which
recently took place at Badrdauheim in connection
with Einstein'a theory of relativity, Professor
Grebe, of Bonn, stated that the third and remaining
test of the truth of the theory had been complied
with, measuremnents of the solar trum having
rovealed & shiflt towards the which agreed
closely with Einstein'a predicted value.

Radlo Control.—It is reported from Washington
that the tests of the Radio.Control installation on
the fowa, carried out by the United States Navy
Department off the Virginia Capes, have fulfilled
the highest expectationa of experts. The 12,000.
ton battleship was navigated with accuracy solely
by means uIP wireleas wavea smanated from the
control station on the battleship fowa. The control
ia said to have been thoroughly efficient up to &
maximum distance of ten to twelve miles.

To Determine Australian Longitudes by
Wireless.— According to the Scientific American,
wireless signals are to be used in marking out the
boundary between South and Weat Australia,
defined by Imperial Act as the 1209th ree of
longitude east of Greemwich. It is proposed to
determine the initial point on the line by utilising
longitude signals from a high-power radio station
located at some point between Greenwich Ohser.
vatory, in England, and Sydney Observatory, in
Australia, the signals to ba received simultaneously
st theso pointa. This undertaking will be the firat
step in & comprehensive scheme involving the
re-determinstion of the whole longitudinal system
of Australin. A committos has been appointed to
ocarry out the work in Australia, comprising the
Government astronomers of New South Wales,
Victorin, West Australis and South Ausiralia, the
Commonwealth surveyor-general and the director
of the Royal Australion Navy Radio Bervice. It
has been ascertained that, under favourable
conditiong, signals from Lyons can be succeasfully
received in Australin as well as at Greenwich, and
mignala from other stations more symmetrically
situated are aleo being tested. The co-operstion
of the United States, as well as the British Govern-
ment, has been invited,

The Highways Committee of the L.C.C. are

inviting enginesrs and others to submit new designs
for electric tramears, in the hope of obtaining an
improvement on the existing type. A prize of
£]1,0MM) is offered to the whoese design is
decided by the adjudicators Lo be the beat submitted.
Mr. A, L. C. Feall, general manager of the Council’s
tramways, and an engineer nominated by the
Prosident of the Institute of Civil Enpnesrs, are
to sit as judges. The designs are to be submitted
not earlier than November Ist and not later than
4 p.m. November 30th. All enquiriee as to the
eonditions should be addressed to the General
Manager, L.C.C. Tramways, Belvedersa Road,
London, 8. W,

French Wireless Telegraphy and Radio
Telephony Statlons.—The [ollowing wireless
talegraphy and radio telephony stations situated

on the respective aerodromes, are established :—
L-u Bourget, £ M; C.W,, interruptad C.W., radio-
talephony, 900 metres wavelength, 07 EB—IDDD
G.M.T. £ M also tranamits meteorological messages
relating to the London—Paris Air Service, on
1,400 metres wavelength at 0730, 0830, 1030, 1130,
1330, 1530, 1830. 8t Inglevert, AM; C. W
1,400 metrea wavelength, radio-telep hn“il
metres wavelength, 0700— 1900 G.M.T. A M also
tranemita meteorological m ed to the same
effect as Z M at i}TH:'-. 0905, 1005, 1105, 1305,
1505, 1805. Lyons, AL; CW., 1400 metres
wavelength, 0700—18900. AL also transmits
regional meteorological meesages at 0850, 10540,
1450, 1820, 1850. Nimes, AM -+ 1,400 metrs
wavelength, 0700—1800. AN also transmits
weather reports similar to those emanating from
AL at 0710, 0810, 1310, 1B10. The following
D.F. atationa have been established in France :—
Barra de I"Adour, F L O, 450 metres ; Bermicres,
UHN, 450 metrea; Brest-Capucins, HUD,
450 metrea; Brest-Guipaveea, F H A, 450
metres ; Casablanca - Chetaba, F C H, 450
metree ; Chemouling F U H, 450 metrea; Cher-
bourg, FF G, 450 and 600 metrss: Le Havre,
FF U, 450 metrea ; Lorent, F F L, 450 and 600
metres ; Quesant--Pen-Ar-Roch, FHY, 450 and
600 metres ; Point du Raz, F P U, 450 metres ;
Rochefort-Soubise, H O B, 450 metres ; Treguier,
FQOC, 450 metres. FHY answers FFF; HUD
answersa FFEK :; FCH answers CN P.

Wireless Institute for New Zealand.— Accord-
ing to the Auckland Weekly News, it is understood
that legislation will be d this session to permit
the formation of & New Emlml:l Wireless Institute
for the purpose of encouraging work in wireless
telegraphy in the Dominion. This body will have
branches in varous centrea, and it 8 desired that »
licence shall bo granted to each local branch to instal
wircless apparatus and train persons interested in
its use,

H. W. Sulllvan, tha Electrical and Telegraph
Engineering firm, have informed us that owing to
the enormous demand for their present list * W,"
the edition is entiroly exhauvsted. A new and larger
eatalogue, "W 2," will be available early in
Oectober  This list will cover practically ewvery-
thing usad in wireleas reception and will contain
details of a number of novel instroments

542

WMV EGCTTY O hd |
II-!-'\.L:' LT W R



- THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON
SOME PERSONAL EXPERIENCES IN CONNECTION

WITH

THE CONSTRUCTION AND

ACTION OF

A SIX-VALVE HIGH-FREQUENCY RESISTANCE
| AMPLIFIER

By M. Cuunp.

HE first meeting of the session

was held at the [Institution of

Civil Engineers on Thursday,

September 30th, the President

(Mr. A. A. Campbell Swinton)
in the chair.

After the minutes of the last meeting had
been read by Mr. McMichael, the Hon.
Secretary, and confirmed, the President then
addressed the meeting as hereunder:—

The Presldent : There are, I understand, about
2() new members up for ballot. Papers have been
distributed in the ordinary way and will be col-
lected at the end of the mesting.

The following further Bocieties have been accopted
for affiliation with this Bociety : The Preaton Wireleas
Bocisty, Hull and District Wireless Society, Bradford
Wireless Bociety, Stockport Wireleas BSociety,
and the Bussex Wireless Research SBociety.

Owing to the reasignation of the following gentle.
men from the Committes, Mr. E. W. Kitchen,
Dr. F. C. Knight and Capt. J. Bhaw, the fifst two,
owing to their having ceased to reside in London,
have found they are not able to attend, and Capt.
Shaw, I am sorry to say, owing to severs illnees,
the Committee have filled the casual vacancies
that have occurred upon the Committes by the
election of Mr. G. G. Blake, AM.LEE., Mr. P. R.
Coursey, B.Se.,, AM.LEE. and Mr. J. Scott-

t, AMILE.E. Thesa gentlemen will be
members of the Committee until the next Annual
General Meeting, in December, when they will
have to be re-elected or not, as the members of the
Bociety desire, because the Committee have only
the power to fill the vacancies up to that time.

Also, owing to the pressure of work upon the Hon,
Becretary, Mr. McMichael, who, 1 may say, has
something like 50 letters a weak to attend to,
besidea arranging thesa lectures and other things,
the Committes have thought it necessary to oblain
further Becretarial assistance, and 1 am pleased to
say that Mr. A, Hamblyn has agreed to act-
Assistant Hon. Secretary. .

1 will now eall upon Mr. Child to give his lecturs,
* Bome Personal Experiencea in Connection with .
the Construction and Action of & f-valve High-
Frequency, Resistanco Amplifier."

Mr. President, ladies and gentlemen,

It is my intention this evening, with your
kind indulgence, to give you some details
concerning experiments which I have carried
out in connection with the construction of
;E 6-Valve High-frequency Resistance Ampli-

er.

Before, however, I deal with the principal
subject-matter of this paper, [ feel that
[ should conform to our usual practice” of
devoting a little time to elementary theory.

Consider for a moment two simple circuits
as shown in-Fig. | :—

A

Il

ER VR

-

(8)
In Fig la, I would ask you to consider ER
as an external resistance, say, of 100,000
ohms. VR is a variable resistance which, for
purposes of argument, can be increased up to
infinity. VC represents a capacity ‘which,
although varying somewhat in practice,
the present purpose can be taken as constant.

Fig. 1b shows the equivalent conditions as
applied to the 3-electrode valve in resistance
amplifiers, relays, etc.

BP}r a simple i::p]ir:atiun of Ohm's Law it is
easy to see that if ER=VR, not only is the
difference of potential across ER equal to that
across VR, but the energy consumed in each
resistance is the same.

Lessssssss o mf
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If now we make the value of VR smaller,
then at the same moment that this is done
the potential across ER will increase, owing
to the rise of current.

On the other hand, of course, the opposite
effect will take place if VR is increased.

In practice the variation of VR is accom-
plished by applied potentials to the grid of the
valve. (Fig. 1b).

In examining the characteristic curve,
Fig. 2 (actual curve raken with apparatus, not
theoretical),you will note that the plate current,
and it is this current we have just been
considering, can be completely shut off ; or,
in other words, VR is made infinitely high, if
the grid is normally held or momentarily
becomes sufficiently negative.

In cases of low-frequency transformer
coupled amplifiers it is desirable from the
point of view of battery economy, and also
to enable one to work the transformers at
the highest efficiency, to keep the grids
sufficiently negative.
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This cannot be so successfully accomplished
in a resistance-amplifier designed to operate
with good sensitiveness on frequencies corres-
ponding to wavelengths to the order of 500 to
1,000 metres. For longer waves, however,
we can more nearly, if not entirely, approach
the condition of the low-frequency amplifier
adjustment.

The reason for this can be seen from a
short study of Fig. 3.

Here we have two valves coupled together
through the coupling condenser CC, The
grid of the lcft-hand valve is normally

WIRELESS WORLD

held at zero, since it is provided with the
leak GL.

Any fluctuation of E.M.F. across CC must
be accompanied by a change of current in

e o

S {8 Y ) E—.

Fig. 3.

ER from the H.T. battery, and it is desirable
that the resistance of ER shall be the same
as the plate-filiment resistance VR of the
right-hand valve.

It is obvious that if the grid of this valve
is made strongly negative, then VR becomes
excessively high (perhaps 10®* ohms.), and
ER therefore will have to be of the same
order. In this case, if the frequency of applied
E.M.F’s. is, say, in the neighbourhood of
5x 108 per sec., (corresponding to a 600-
metre wave), the high value of ER would
smooth out the impressed current Huctuations
in the plate-circuit with the result that little
or no change takes place in CC.

To summarise the position, ER should be
high, from the point of view of obwining
maximum potential variation due to change of
plate-circuit current, but low from the point
of view of rapid change.

If ER is chosen to suit this last require-
ment, it is necessary that VR shall be rela-
tively low, and this is attained by making the
grid normally positive.

When I use the terms * positive™ and
" negative "' as applied to the grid, I do so in
a comparative sense only. Much, of course,
depends on the characteristics of the particular
valves employed, the voltage of the H.T.
battery and flament temperature.

From the foregoing remarks you will
gather that in the case of a G-valve amplifier
constructed on these lines, the load on the
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H.T. battery is considerable. 'This is, of
course, the case, but economies can be made,
using only the necessary number of cells to
give the desired strength, or by the judicious
use of a potentiometer to vary the normal
grid potentials, thus getting the desired
control in that way.

It may be of interest, if [ recount a
few of the considerations which led me to
decide on constructing this amplifier.

An instrument was required for the pur-
pose of enabling advanced students to obtain
practice in reading commercial code and
cypher messages, dealt with by certain well-
known high-power long-wave stations. Ag
probably most of you are aware, for Morse-
practice purposes in London, it is useless to
*“listen-in " on a wavelength of 600 metres.
The results on this wavelength more nearly
approximate to a * Jazz band,” with an
occasional, wery occasional, respite, which
leaves one in some doubt as to whether one’s
aerial is still intact or telephones burnt out.

The only signal which seems to indicate
that the Morse code is used on this wavelength
is the QRU, and from the student’s stand-
point this is rather unsatisfactory.

Since the required long-wave signals had to
be of good readable strength, re., about
strength 5 or 6, and further, to be able to be
heard with at least six pairs of telephones
connected in parallel, and as the aerial was a
very short one, (70 feet at a mean height of
10 feet above earth), I considered that six
valves would be required ; but, as you will
see later, I have made provision for a lesser
number to be used by means of a quick
adjustment.

(Other factors of considerable importance
were those of being able to quickly ** tune in ™
and also to determine with accuracy, the
wavelength of the station.

For this latter purpose the usual re-action
circuit, with a single detecting valve and
perhaps a two or three stage audio-fre-
quency magnification, is unsatisfactory. The
coupling of the re-action coil, or as our
American friends call it, a ** tickling coil,” to
a tuned secondary circuit varies the effective

value of the inductance of such a circuit by
amounts which, in practical work, it s
impossible to make corrections for, and hence
accurate calibration of the tuner is impossible.

The resistance high-frequency amplifier, on
the other hand, can be connected up to an
ordinary two-circuit tuner and with the
secondary loosely coupled, direct wavelength
measurement is possible from the variable
condenser scale-readings with good accuracy.

The last important point was the question
of interference from local sources.

In the building where the amplifier is
used there are 15 sounder and 16 buzzer-
circuits, 6 Siphon Recorder Mousemill motors,
30 telephone Morse practice circuits operated
by a central buzzer, local house telephones, a
60-80 volt D.C. generator, and 100 volt
A.C. mains. Within 50 yards of the building
is the District Railway, with its power
sub-station.

The afore-mentioned apparatus in the
building is, of course, shunted, but the local
currents are still sufhcient to render wireless
reception almost impossible with any low-
frequency magnifier placed in the building
itself.

It is known that the aperiodic type of high-
frequency amplifier is relatively insensitive to
low-frequency impulses, and this is well borne
out in practice by the particular instrument
described in this paper.

Fig. 4 shows both the front and back views
of the instrument.

In the top figure you see the 6-valves; under
these a corresponding number of sockets into
which a plug with a flexible conductor
attached can be placed ; under these sockets on
the left, is a potentiometer or more strictly
speaking, a potential divider, and on the
right a variable resistance of 2 chms. maximum
value.

In the bottom hgure you see a row of
five coupling condensers, and on top of these
again, five plate-circuit resistances.

At the bottom right-hand corner is a step-
down telephone transformer lying between
one pair of the five grid-leak resistances.
At the bottom left-hand corner is a condenser

345



OCTOBER 30, 1920

b o e T R o
51{“-.—.-;'1"“-11._!!1-"!'

L3
'::.Ju“

r‘l[ ~| |

YL

Fig. 4.

for bye-passing the high-frequency |mp-u|5E5
around the transformer winding in series
with the plate-circuit of the last valve.

Fig. 5 shows the complete diagram of
connections which are similar in most respects
to those which have been published in text-
books. ‘There are, however, one or two
points which I would draw your attention
to.

Firstly, you will observe that, with the
exception of the first valve on the right, the
normal grid-potentials can be controlled by
the potentiometer. This is not, | hellevr,
very usual, but after several experiments
I found thal: this plan was the most successful.

It is easy to provide a local potential to
the first grld, if desired, by means of an
external potentiometer. An external leaky
condenser can also be used in the lead marked
“To tuger™ and which terminates on the
grid.
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I have tried, by making an adaptor for
the 4-pin socket valve connections, a Marconi
“Q" valve, using the potentiometer to
control the first 5 valves as is usually done by
the Marconi Company in their 7-valve H.F.
semi-aperiodic amplifiers. The results, how-
ever, were very poor, and I was unable to
get the instrument to oscillate even when the
re-action connection was taken from any of
the four previous valves.

The “Q" valve is, of course, intended
solely as a rectifier, and the fact that the
signals were very weak when it was employed,
seems to indicate | think, that with this
ipstrument, used as it is with ES4 valves,
which have similar characteristics to the
well-known * French ™ valve, the process of
rectification is more or less distributed, or
can be distributed over the whole six.

It is possible that some other explanation
can be given, and that some members may be
able to suggest one or two.

Secondly, I would draw your attention to
the terminals marked A, B, and C.

A and B are usually strapped together, but
for experimental purposes, or in case different
types of valves are used, it is possible to
connect-in at these points one or more cells
to augment the grid-control,

Terminal C is provided for the two
following contingencies. Firstly, it is not
an unknown thing for the fine wire of the
potentiometer to break, usually at the ter-
minals to which it is attached. By strapping
B to C, the potentiometer is short-circuited
inside the instrument, and can then be
removed at leisure, a temporary one being
used between A and B if required. Thus the
instrument need not be out of commission
for more than a few minutes.

Secondly, since the three connections to
the potentiometer come right through the
base to their respective terminals, it is possible
I:-:,r taking these off to employ it as a separate
unit for any additional experimental circuit
which one might wish to try out, assuming
of course that the amplifier is operating
successfully at the time without it, i.e., with
B and C shorted.
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You will also note that the plug shown
can be placed in any of the sockets opposite
each valve.

If less than the six valves are used, it is
better to remove any required, completely
from their sockets.

I now turn to the more minute details
concerning the construction of other parts,

and to recount my experiences in their
manufacture.

[ would like to mention, in passing,
that when [ commenced this work

I had ll:n!ii-n:nlutv:hr no previous experience
with any instrument of the kind. What
knowledge 1 possessed concerning valves and
valve-apparatus was purely theoretical, and
there have been times since, when 1 have
almost wished it had remained at that stage.

It was in May, 1919, that I began con-
struction, and it was* not until ten months
later that I decided to leave it well alone.

The original plan was for high-resistance
inductive windings, the plate-circuit coils

being magnetically coupled to the grid-coils
of the next valve,

No. 46 S.W.G. Eureka wire was used, and
great care was taken to equalise the resistance
of all the coils.

Numerous tests were made in the way of
joining them up but without any success, and
persistent “* howling " took place even when
low plate-voltages were applied.

It was at this stage of affairs that our
Society came into activity again, and no
doubt many here will remember that at our
first meeting there was a display of various
pieces of apparatus by members, one of the
most 1ntere5ting exhibits being that of our
President, viz., a resistance-amplifier of his
own design, | believe. When [ viewed the
interior of this instrument its comparative
simplicity impressed me very much, and I
mentally consigned my own inductive coils,
over which [ had spent so much time, to a
place where their resistance might be of more
use to them.

347

Original from

UNIVERSITY OF MICHIGAN



OCTOBER 10, 1920

The next problem was the supply of
non-inductive resistances of the most suitable
values,

To this end I made some commercial
enquiries as to what could be obtained, and
found that I could get high resistances to the
order of 2 to 4 megohms at several shillings
apiece, but nothing in the neighbourhood of
60,000 ohms except, of course, wire-wound
ones. Further, and this was to me important,
I wanted accurate values, (not approximations),
and inasmuch as I was uncertain as to the best
values to employ, there seemed only one way
out of the difficulty without involving
considerable expense, and that was to make
them myself.

Graphite as a high resismnce conducting
material seemed suitable, both from the
point of view of expense and ease to use.
The first effort to make resistances of 60,000
ohms from this material was not successful,
but as others may be likely to try the same
methnd, I mention it so that they may enjoy

any benefit which my experiences may
worth to them.

For each unit | prepared a strip of ebonite
2 inches long and }-inch wide. Two small
brass plates, drilled for two No. 8 B.A. brass
screws, were fixed by nuts at each end of
the ebonite. Before finally placing these
brass strips in position, the ebonite surface,
with the exception of about }-inch from the
middle, was well rubbed over with a hard
pencil, the terminals then being joined
in series with a battery and sensitive D’ Arson-
val pattern galvanometer. The middle space
was then rubbed with graphite until the
desired deflection was obtained.  With a
little care it was possible to get several such
resistances with a fair degree of accuracy.

I have made 2 megohm resistances the
same way—in fact, these are still in use in
the instrument. The graphite surface has
been varnished, and the terminal connections
improved by placing a small strip of tinfoil
under the brass, the soft character of the
former, bedding well on to the graphite and
thus ensuring reliable contact. In connection
with the varnishing I used a very rapid
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drying celluloid varnish, and this was applied
In two or three drops fmm a brush. Being
very thin it spread iself over the surface, and
in this way the amount of graphite was not
disturbed. At the same time that the varnish
was applied, galvanometer readings were
noted. When the surface was wet, the
resistance increased by about 25 per cent.,
but gradually fell, practically to its original
value as it dried. After many trials and
failures to get five units having the same
value | was successful.

In the case of the 60,000 ohm plate-units,
matters were different.

It must be noted that these have to carry
an appreciable current, whereas the leak-
units have hardly anything measurable passing
through them.

Being anxious to see if I was working on
the right lines, I assembled the instrument
with the plate-resistances constructed as first
mentioned, fe., without tnfoil contacts or
varnish, but although I got results, they were
poor. There was a very considerable amount
of hissing and crackling, suggesting poor
contact somewhere, and as this became less
when the grids were made negative, I con-
cluded that the trouble had to do with these
plate-resistances. On taking them out and
testing with the galvanometer I discovered
that the values were entirely different from
when they were made a few days previously.
A curious fact revealed itself here. Out of the
five resistances tested, four had all fallen,
whilst one remained practically at its original
'i'ﬂ.l'l.lE.

The 2 megohm resistances had not changed.
Now, if it had been purely a question of
defective terminal contact, one would have
expected that out of five tests two or three
perhaps, would have shown increased resist-
ance and the remainder, a decrease. [t
occurred to me that, considering there was
probably a difference of potential of 30 to 40
volts on these resistances, a coherer action
might be the explanation, and that if it were
so, it would be accounted for by the fact that
the adhesion of the graphite to the ebonite
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was imperfect and that the particles had a
tendency to disintegrate and cohere together.

I then thought of what other materials as
a basis for the graphite coating could be used,
and decided to try a slate-pencil. This has
proved much more successful, and I will
therefore explain the method [ adopted as to
the mounting of these,

From an ordinary slate-pencil 1 broke off
a piece 1} inches long and squared up the
ends with a file. The piece was then placed
with about 4-inch protruding from the
chuck of a lathe. The former was frst
smoothed down with sandpaper, and then
rotated against the point of an H.B. pencil.
B}r this method quite a quantity of graphite

as pressed into the surface, which bec:-l.me
r-el:mrely hard and bright, The piece was then
reversed in the chuck and the same process
repeated. [ left about § inch in the middle
uncoated.

Connection was made at the coated ends by
wrapping a strip of tinfoil three times round
and binding down with No. 30 5.W.G.
copper or other suitable wire, the whole
being very lightly and qui:klf soldered to
prevent um:nilin%. A short length of the
binding wire was left extending for the purpose
of further connection to the rest of the
instrument, or, in the case of the particular
specimen I am describing, for threading
through holes in the end -of the ebonite
cylinder, provided with brass screws, on to
which thicker conductors can be soldered.

The particular resistances in the amplifier
had the graphited rods fixed into small brass
cups with Wood's metal, and an outside
covering of waxed cloth provided for pro-
tection from damp and dust,

I cannot altogether recommend this last
method of terminal contact, in that unless
great care is exercised there is a danger of
Auxite or other soldering flux getting to
the graphite, and it is also not very easy to
set the rods in straight; however, if done care-
fully the electrical connection is good.

After the terminal connections have been
fixed it is only necessary to join them in series
with a good galvanometer and battery, and

fill in the intermediate space with graphite,
until the desired resistance is obtained. In
doing this, I usually rub it in well and bring
the resistance about 25 per cent. below the
desired value, removing the surplus graphite
by means of a clean dry cloth until the exact
deflection of the galvanometer is obtained.
This last uptmtlun Is quite easy and remarkable
accuracy of resismance value is arrived at
Probably better connections may be had by
tuppcr—blasting the ends, but this is generally

a case for the trade manufacturer,

It may be queried as to the necessity of
great accuracy in adjusting all the resistances
to exactly the same value, inasmuch as it is
unlikely that all the valves themselves have
the same capacity and resistance, and con-
sequently a slight variation of external
resistance cannot materially affect matters,

In answer to this I would point out that
small variations in the grid and plate-circuit
constants, are sufficient to cause phase differ-
ences, and although for damped wave recep-
tion these may be unimportant, when a
re-action is employed much disturbing hissing
in the telephones occurs.  Again, for the
reception of speech, one may get distortion
or the loss of clear articulation.

Apart from this, it must be admitted that
the question of *‘ commercial expediency,”
which has been noticeable in the design of
all kinds of wireless apparatus marketed from
time to time, should not enter into the calcu-
lations of those whose sole interest should be
to obtmin maximum efficiency from the
instrument they construct.

I now turn to the intervalve coupling
condensers. At first | made these to 004
mfds., helng guided by the value given on
page 172 in Elmer E. Bucher's book entitled
Facuum Tubes m Wireless Communication.
The actual value shown 15 005 mid., but
reasoning this might be rather large, I decided
as a first attempt to try a lower value,

AL‘CDrdln%y condensers were constructed
consisting of nine sheets of copper foil 4 cms,
square, separated by ecbonite dielectric -01
c.m. in thickness. The sheets were clamped
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between two aluminium plates and arranged
in a row as shown in Fig. 4.

With these condensers and the original
resistance  high-frequency transformers, |
obtained no signals except from a buzzer close
at hand. It was by testing with the local
buzzer that [ found that signals were as good
with one valve as with the six. The
buzzer was * tuned,” and the wavelength
approximately 1,000 metres. Since it was a
simple matter to alter the capacity of the
condensers in question, they were reduced to
-0005 mfds., with the result that * itic
noises were greatly intensified. This seemed
a good omen, especially as I on one occasion,
detected signals superimposed on the somewhat
powerful note, due to the amplifier itself.

By experimenting with the instrument
connected-up and its interior exposed, | found
that the note could be modulated and even
stopped at times, by connecting the clamping-
plates of the condenser together, either the
whole number, or in certain sequence. It
was assumed that electrostatic induction,
in addition to electromagnetic induction from
one transformer and its neighbour, was taking
place thus, causing the whole instrument to
be set into self-oscillation.

At the time when the transformers were
replaced by the graphite rﬁlsmnces, I decided
to use ebonite clamping-plates in place of the
aluminium ones. By so doing,all unnecessary
masses of metal were eliminated and this
appears to have satisfactorily assisted in the
final successful evolution of the instrument.
The present condenser capacities are still
0005 mid., or as near that figure as [ could
get them. The sheets are of the same dimen-
sions as previously stated, viz., 4 by 4 cms,,
with ebonite dielectric -01 c.m. thick.

Regardmg the other parts of the instrument,
there is not very much to be said about l:hr:m,
since their particular design is  unim-
portant to the successful operation of the
amplifier, providing they are made mechani-
cally well. I found the introduction of the
step-down telephone transformer decidedly
useful in eliminating capacity effects due to
the body. Without it, the telephones are
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“alive,” and one cannot handle the tuner
with any degree of comfort to one’s hearing.
Apart from this it is undesirable, as probably
most of you know, for the plate-current to
actually flow through the windings of the
telephones, since it may, in time, partially
demagnetize the permanent magnets if con-
nections are not correctly made to avoid it.

The transformer in the instrument was
purchased. The potentiometer and filament
regulating-resistances were modified from
commercial articles to suit the space available,
and incidentally their appearance is improved.
The hlament-resistance was reduced from
6 ohms—its original value—to 2 ohms by
rewinding with No. 22 5W.G., enamel
insulated copper wire, a less critical adjust-
ment ‘of the sliding contact is therefore neces-
sary, and consequently better control obtained.

Having now given you particulars of the
constructional details, 1 will pass on to
general remarks concerning some practical
operating points and results.

Firstly, it is desirable to use a variable
high-tension battery, so that a minimum of
20 volts changing up to a maximum of 65
volts, in three steps of 15 volts each, are
available.

The amplifier can be set into feeble self-
oscillation at a frequency determined by the
E:].PEC]IJ." and inductance of the secondary
circuit of the tuner, with 4 volts on the
filaments and 40 to 45 volts H.'T. battery.
The critical point can be found by means of
the potentiometer. There is no tendency to
*howling™ untl 60 volts are applied, but
again the potentiometer comes in useful to
keep just off this point.  An interesting point
in this connection is the effect of coupling by
the tuner. If the point of * huwling " is
obtained with the secondary 1 * then a
very slight increase in the coupling will put
everything quiet again. Adjusting the aerial
circuit to exact resonance produces the same
effect.

With 20 to 30 volts, the amplifier will not
self-oscillate on any wavelength, but is quite
good for “spark ™ signals. BSpeech is also

eﬂremul}r clear with this vulugc.
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Secondly, it should be remembered that an
ampllﬁcr of this kind is not prlmarlf}r intended
to give EHE‘ESET?CI}F loud signals. On the
contrary, it functions rather as a ** limiter,"”
that is, amplifying weak signals and limiting
the strength of strong ones. For this reason
strong atmospheric disturbances are not mag-
nified in anything like the same ratio as weak
signals, and here again the skilful use of the
H.'T. battery and pnl:entinmeter 15 bruught to
bear. For * limiting,” the grids require to be
made positive even to allowing a flow of
current in their circuits, whilst the filament
current should be kept down. This may have
the effect of reducing signals of a certain
strength, but it may be better from the
standpoint of operating, than when signals are
louder with accentuated atmospheric dis-
turbance.

Thirdly, for C.W. reception with separate
heterodyne, quick adjustments are readily
obtained before the transmitting station com-
mences work, a point which appears rather
to be overlooked in text-books and which is
extremely useful if the whole of a transmission
is required. Usually, when one is searching
for a C.W. station, especially with separate
heterodyne, much of the message is lost
before everything is adjusted.

The method adopted is as follows :— The
secondary inductance of the tuner is very
loosely cauplcd with the aerial, and the
condenser is set to the exact wavelength of the
station rfqulrcd The valves of the amplifier
are then brightened up until a * beat-note ™
is heard from the local heterodyne circuit
acting directly on to the secondary coil. The
local circuit 1s then transferred to act on the
aerial only, and this is tuned unul the * beat-
note” is again heard at a maximum, The
valves are then " dimmed,” or the potentio-
meter adjusted until the ** beat™ disappears, and
signals from the station awaited, during which
time, if the best coupling position is not
known, the secondary may be varied, when
the critical point is quickly found dur:ng the
first two or three preliminary signals.

I now turn to the use of a condenser re-

action for purposes of exciting local oscillations
in the amplifier circuits.

This increases the range of wavelengths
over which the instrument can be made to
oscillate. It is particularly effective in this
respect on short waves from 800 w 2,000
metres, and enables less H.'T. battery to be
employed.

Personally, I do not like using the arrange-
ment. It upsets what [ may call the straight-
forward adjustments.

It is clear from a study of Fig. 5 that it
must upset the calibration of the secondary
circuit to which the first valve is connected,
and I do not see at present how any reliable
correction can be made for this, in order that
one could obtain a direct wavelength measure-
ment. Further, the capacity of the condenser
must be exceedingly small, (-000 mfds.
max. ), and the adjustment is consequently
dificult unless a special handle or other
arrangement 1s provided to prevent the
capacity of the body or hand affecting matters.
Hence, | avoid the use ofsuch a condenser, for
the general work for which the amplifier is
designed.

Before I conclude, it may be of some interest
if I suggest one or two points regarding the
design of an instrument of a similar character,

For very short waves to the order of 300
to 600 metres, a very low efficiency of ampli-
hcation 15 usualhr found, and instruments
constructed on  the principle of the one
described are unlikely to give good results.
This is due to the capacity of the wvalves
themselves, which lowers the impedance of
the plate-circuit resistances—with consequent
losses of potential variation on the coupling
condensers.

For the same reason, the intervalve coupling
condensers must be made very small, but this
has also the effect of reducing the energy
applied to the grids to which they are con-
nected. The grid-leaks should not be a very
high value, (1 or 2 megohms is sufficient}, for
there is a great tendency for low-frequency
oscillations to be set up, on account of the
grid-charges piling too much. Further, for
the reason that I have already stated, the
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plate-circuit resistance should be kept rela-
tively low—say, about 20,000 ohms, or
slightly higher, to suit any particular type of
valve, and this fact limits the initial energy
which can be stored in such a resistance by
the use of an extra high tension battery.

For long wavelength designs the points
just enumerated do not apply to the same
extent.

The slower the frequency of the incoming
oscillations, the greater can be the plate-
circuit resistance, provided there is a corres-
ponding increase in H.'T', volts. On the other
hand, long-wave resistance-amplifiers are
apparently very susceptible to the reception
of harmonics.

Two other points which I think should
be observed are : small over-all dimensions of
the coupling condensers, and a symmetrical lay-
out of the various parts to ensure short, stiff
connections, without an undue amount of
Cross-wirin

In conclusion, I trust that the iculars
and experiences which I have furnished you
with, may perhaps prove of some practical

utility to those actually engaged in, or about
to become lmﬁged in, the construction of a
high-frequency resistance-type amplifier.

I have apparatus arranged, but I do
not think it is very much use my attempting
to show you any experiments at the present
moment, because, as [ said in the Paper, the
amplifier itself is not intended to give loud
signals. ‘This particular instrument is very
sensitive to weak signals, but it will not give
very strong results, even when considerable
amounts of oscillating energy are put close
to it. I thought perhaps it might be better
if those who cared to do so, were to permit
me to show them any results which I may be
able to obtain either with an ordinary buzzer-
circuit some distance off, or a heterodyne
wave-meter circuit acting directly in con-
junction with the instrument, and for that
purpose I have brought four pairs of telephones
so that four people can listen at the same
moment.

(The discussion on this paper well be published tn

our mext 1ssue. )

WIRELESS

Manchester Wireleas Soclety.
( A filiated with the Wireless Society of London.)

On Wedneaday, September 10th, under the
chairmanship of Mr. J. McKeman, Mr. Woodyer,
of the Btockport Wireless Bociety, read his paper on
honeycomb coils. Touching upon the subject
of single-layer coils, Mr. Woodyer then gave
an outline of the principles and winding of multi-
laver coils, together with their advantages over the
single-layer milu

In hearty vote of thanks to the
I&nt.u.relu:ln J E‘ A. Reid called attention to the
fmtthatthammmdmbauhﬂaglﬂtduﬂ to
be found out about thess coils, and that it would
be some time before the looss-coupler could be
entirely substituted. Mr. H. A. Blackburn seconded
the proposal, and heartily withh Mr. Reid'a
remarks. The Chairman, in supporting Mr. Reid's
proposal, said that after listening to the explanation
of tha lattice-wound coils, and remarking upon the
very instructive nature of the subject, hia own
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receiving set seemed very much out-of.date, and
that he would certainly try the value of these
coile. Furthermore, he hoped that the members
would endeavour to conatruct aimilar coils and try
them on their seta with a view to the future develop-
ment of this class of instrument. He then moved,
that- the mesti show ita appreciation of Mr.
Woodyer's work in the usual way, which request
was heartily ded to.

Mr. Woodyer then returned thanks for the
appreciation shown, and remarked that it had been
a groat pleasure to visit the Manchester Wireless
Bocioty and put before the members his own
experience of lattice-wound coils. He also expressed
8 wish that we would give a return lecture at
Stockport in tho near future, and extended a hoarty
walcome to all members at any time, with a view
to mutual benefit from the interchange of ideas.
(A s, )

communications should be addressed to the
Hon. Secretary, Mr. Y. W, P. Evans, 7, Clitheroe
Road, Longsight, Mancheater.
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Stockport and Cheshire Wireless and
Sclendfic Soclety.

( A filicted with the Wireleas Socsety of London.)

A meeting of the above Bociety was held on
Friday, October lst, Mr. H. C. Woodhall being in
the chair. The minutes of the last general meeting
were read for confirmation, and adopted.

The Secratary, nddrmngtl‘mmmh&y “ Gentle.
men, I have much to say, but our time being
limited I will ba brief. The guestion of affiliation
with the Wirelessa Society of London has been
definitaly settled, and you will heartily agree that
the advantages afforded by such affiliation are
many. It ia Flau.mul. to A8 80 mMany members
present, and although the Society waa formed so
recontly aa June last, the resulta up to date are

ynmfuur expectations. In view of the fact that
80 many membera reside outside the town, it has
been agreed to adopt the abowve title, and I now

wish to place before you our present ition.
First of all, our officera have been completed as
follows : President, Le Général Ferrid; Vice-

Prosidents, Captain H. J. Round and A. Roberts,
Eaq. ; Bocretary and Tressurer, Mr. Z. A. Fauro;
Chairman, Mr. H. C. Woodhall; Committes,
Messrs, Woodhall, E‘w-.rt.. Banks and Faure.
Secondly, our membership is now thirty-seven and
ia sloadily increasing II'IJur financial position is
good, and T think we hl.‘i"E- now made for ourselves
8 place omongst the wircless societiea of Great
Britain. (Applause.) As time is passing guickly
I must, hﬂl'ﬂ-rl.'r I conclude, introduce Mr. Roberta,
Postmaster of Btockport and District, one of our
Vice-Presidents, and I hope you will all join with
me in extending our moat hearty welcome to him."
{Loud applausa. )

Mr. Roberta: * Mr. Chairman, Secrotary and
members, I must thank you for your hearty
weloome, and may say that I felt highly honoured
whan I received your invitation to become a
Vice.Preaident of your Bociety. It is with the
greatest pleasure [ accept your kind offer.”

Mr. Woodhall then took both sections, advanced
and elementary, delivering a lecture on modern
receivers. Commencing with a valve receiver of
#imple type and fAnishing with & five.valve amplifier,
ho showad the moat efficient way in which the
circuite should be connected, using numerous
dingrams and sketchea to illustrate his meaning.

Particulars of membership can be obtained from
the Hecretary and Treasurer, Mr. Z. A. Faure,
3, Banks Lane, th-l::lq:rart

Three Towns' Wireless Club.

(A fFluated with the Wireless Socicly of London. )

A special meoting was called on Wednesday,
Septernber 28th, st the temporary club-room,
16, Bedford Park. The Secrotary stated that it
was time the members woke up to their raafm
sibilities. He proposed to re-organize the club on
& much more ambitious basis, suggesting at the
same time that a suitable club-room be obtained
where members could meet every evening of tha
week with a view to holding discussions, lectures
nte. He hoped that some of the more advanced
members would give lecturea in alementary wireleass
for the benefit of the younger section. In conclusion,
he dwelt on the necessity of revising the present
ratea of subscription.

In the discussion which followed, Mr. Jerrit
p that & committes be formed. Thereupon
the following were elected : Messrs, Jorrit (Chair-
man), Lock [Secretary), Bose, Arbery, Graves and
Currah.

Mr. Roaa then proposed that the subseription

. ghould be da. per quarter, payable in advance, and

this was carmied unanimously.

Mr. Jerrit then asked if ladies could be admitted
to membership, and the Secretary replied that
anyone, of sither aex, interested in electrical science
was eligible for memberahip.

On October Znd a very succesaful field.day was
held at Hartley. Some excellent C.W. and spark
signals were obtained ; Clifden was quite good and
another spark station of about 8,000 metrea wave-
length waa easily readable,

A mwoting of the Club took on Wednesday,
Octobor #th. No special iness had been
arranged, so the meeting took the form of an
informal discussion of various matters of inteoest.

On Baturday, ODetober Bth, advantage was again
taken of the surprisingly good weather to have
another feld-day. Hartley was wvimted, and
with the Secretary's two-valve portable set
gignala were received from Vienna (C.W.), Paria
(C.W.), Poldhu :u?nrk and C.W.). Poldhu came in so
loudly that the 'phonea were laid on the ground
and everybody could hear. These excursions are
g0 much enjoyed that it is hoped the weather will
permit another outing.

All particulars of the Club can be obtained from
the Hon. Becretary, Mr. G. H. Lock, 8, Ryder Road,
Devonport

Derby Wireless Club.

{ A ffiliated with the Wirelrss Society of London.)

A preliminary mmlm%uwu held on Wednesday,
September Z8th, at the Court, Alvaston, to discuss
various matters for the cnmi.ng season. 1he
Committes have drawn up & programme of fort-
nightly mestings as far as the end of the year.
Thﬂjl' will ba pleassd to hear from any member
whao is willing to read a paper before the Club.

The Secretary will be pleased to hear from old
or new moembors.—Hon. Secrotary, Captain W
Bemrose, Littleover Hill, Derby,

The Gloucester Wireless and Scientific
Soclety.
(A ffiliated with the Wireless Society of London.)

A general meeting of the above Bociety was held
on October lst at Sir Thomas Rich’s School,
Glouceater, the President being in the chair. Aflter
a genoral discussion of the policy of the Club,
nominations were asked for the post of Honorary
Secretary, and Mr, J. J. Pittman was unanimously
olected. The FPresident reported the erection and
tesating of the Club's aerial, and various membera
present promised apparatus necessary for a good
vitlve receiver.

It waa decided to start the winter session with
fortnightly meetinga on thefirst and third Thursdays
of each month,

Meoasrs, Mawer and Sandoe kindly consented to
act a8 buzzer instructors to the Society, so intending
members who are not familiar with the Morse code
need have no hesitation in joining.
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Any information with regard to the Club can be
obtained from the Hon. Secretary, J. J. Pittman,
1, Jersey Road, Gloucester.,

Newcastle and District Amateur Wireless
Association.

{ A ffiliated with the Wircless Sociely of London.)

The soriess of lectures by Mr. Dixon are well
in hand, the last introd olemen inciples
of receiving and Hﬂlﬂﬂlﬁnl mmm‘"ﬂﬁﬁfm
11th Mr. Dixon followed his lecture with very thor-
ough deacriptions of the R.N.A.8. Amplifier, ty
T. A type Mark 4 three-valve L.F. Ampli
on view also gave satisfectory results, and was
much admired for its smart appearance. Meatings
are held every Monday evening, 7.30 p.m., at the
Wireless 8chool, Eldon Square, Newcastle, In-
tending members pleass communicate with Hon.
Secrotary, Mr. in Bain, 51, Grainger Btreet,
N -om-Tyne.

Plymouth Wireless Soclety.
(A ffliated with the Wireleas Sociely of London.)

A detailed and exhaustive r on ' Wireleas
Direction-Finding,” submitted F. E. Nancarrow,
Enq., A.R.C.Be., the London re tative of the
above sociely, was read by Mr, J. C. Andrewartha,
Tha principles underlying directional wirelsss werae
mmply described, whilst the wvarious apparatus
necesaary for the practical working of a £muun
finding system were also dealt with, together with
diagrama of circuita which have been used at
varioua limea. The lecture concluded with some
interssting references to the part played by direc-
tion-finding during the war.

The kindly supply, at the instance of the author,
by tha Marconi Company of a number of their
pamphleta on Wireleas D.F. work, was much
appreciated by the members.

J.IJ'J-L(-\ Bociety is indebted to Mr. Nancarrow, and
would welcome any such papers from other of ita
membera whose absence on service prevents them
from attending our meetings. Hon. Secretary, Mr.
H. P. Mitehell, Municipal Technical Collegs,

Plymouth.
Wireless Soclety of Hull and DMstrict.

(A filinted with the Wirelear Society of London.)

the above Bociety, held on
Oectober  Tth, G. H. Strong opened the
meating with an interesting deseription of a
eryatal detector which he had made at home.
Thia had meany features uncommon to thoss
instruments. He was joined by Mr. Hy. Btrong,
and together they intercsted and instructed the
members with a lecture on the De Forrest Honey-
comb-coil showi various patterns, both bought
and constructed They also produced a * former,™
wound with string, to show members the method
of winding, and gave their experence when using
thess eoils,

Messrs, De Fraine and Webster related some of
thoir exporiences during the war, which the other
moembers greatly appreciated. Memberahip now
numbers £1. All information ecan be obtained
from Hon. Secretary l_{[pm tem.), Mr. J. Jepheott,
78, Freehold Street, Hull

At B mHtiﬂBM_ff
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North Middlesex Wireless Club.

{ A filiated with the Wireless Society of London.)

The uwsual fortnightly meeting of the Club was
held at Shaftesbury Hall, Bowes Park, on Wednes-
day, October Bth. After the new receiving set
had been connected to the aerial, and varous
experiments made, the Chairman called upon Mr.
Frank Hilton to entertain the members by relating
& few of his sea-going experiences. For the next
half-hour, Mr. Hiﬁ:'.]m ept his audience amused by
& number of short yarns, which were very w
a8 a comio relief to the more sericus part of
the Club's worl.

It is hoped that at the meeting to ba held on
November Jrd, Mr. Wm. Le Queux will be able to
pay his promised visit to the Club, and members
may look forward to an interesting evening on that
data. Aathis will be a special occasion, the meeting
will commence at 8 p.m. instead of st 8.30 p.m.
Will members please mote.

Full particulars of the Club may be obtained
from the Hon. Secretary, Mr. E. M. Savage, Niths-
dale, Eversley Park Road, Winchmore Hill, N.21.

Luton Wireless Soclety.

At the inaugural meeting held on Wednesday,
Septoemnber 2Ind, 1920, it woas decided that the
society shall consist of full members and jumior
members, In order to further scientific interosta
it was also decided that boys attending any Luton
school shall be eligible as junior members on
recommendation by their headmaster,

Bome time ago the Borough of Luton Education
Authority erected serial-masta on the Hitehin
Road Boys' School, for the licensed recel Ving
apparatus used by the scholars, and on “:E.Il-
cation by the headmaeaster, the Authonty readily
grantad the use of the school to the society
fres of charge, & material help duly appreciated.

Meetings are held fortnightly. }‘}hﬂ society
has made & promising start with a good number of
enthusiastic membera.

Particulars and application forms may be had
from the Hon. S8ecretary, Mr. W, F. Noal, Hitchin
Road Boys' S8chool, Luton.

Aberdeen Amateur Wireless Soclety.

The first meeting of the Aberdeen Amateur Wire-
lewa Society was held on Tuesday, October Sth, at
414, Union Btreet. Mr. W. W. Inder occcupied
the chair, and there was a gratifving attendance
of about 40 ive memboers.

The Chairman, in his opening remarks, pointed
out that there were & congiderabla number of
amateur wirelessa societies in the British Isleas,
the membors of which met periodically for the
purposs of lectures, demonstrations and I-:liulcuuﬁm
on wirelesa topics. Most of thess societies were
squipped with workshopa for the use of those
membera who desired to construct their own
apparatus under the instruction and guidance
of senior members, whose apparatus shown
a high degree of efficiency in the reception of
wireleas signals and wireleas h over conmdar-
able distancea. It waa that the Aberdesn
gocisty should be aimila i and that
B par‘rnit. for the erection ﬂi'nqn EHPI::E should be
sought from the DIostmaster-General, so that
membera might teat their constructed apparatus.
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Mr. G. Benzie, Culter, moved that an amateur
society be formed, and this was carried unani-
mously. A committes, conaisti of Mr. F. H.
Cartwright, Mr. G. Benzie, Mr. J. Miller, Mr. J.
Mitchell, and Mr. W. Jolly was elected, whilst
Mr. W. W. Inder consented to take on for a time
the duties of secretary and treasurer,

At the next meeting a lecturs is to be given on
“* An Dutline of the Principlea of the Tranamission
and Reception of Wireless Bignale," Hon. Secre.
tary, Mr. W. W. Inder, 22, Gray Btreet, Aberdeen.

The Birmingham c!:'-lxpurlrnﬂtnl Wireleas
ub.
On Baturday, Beptember 25th, equipped wit.hlﬂt\;u-
MECEaRary it and apparatus, certain club-
membera visited Streetly, near Birmingham, to

hold a field day.
been granted a trans-

The Club haa recentl
mitting permit and has n allotted the call-sign
in 24, and it is hoped

2GD.
The present mamh-aruhilzl
to increase this figure during the winter months
Hon. BSecretary, Mr. A. F. Headley, 255,
Galton Road, Warley, Birmingham.
Stoke-on-Trent Wireless Club.

At a meeting on October 5th, held at the Club's
headquartors, & demonstration with a one-valve
receiver and frame aorial was succsssiully enrried
out. Meetings are held every Tuesday at 7.30 p.m.,
when Morse practice, reception of signals and
experimental work is indulged in. Owing to
pressure of work Mr. Wilkinson has unfortunatal
relinquished his office of Hon. Secretary, Mr. E. H.
Adama, of 23, Park Terrace, Tunstall, Stoke-on.
Trent, being elected in his stead.

Lancaster and District.

The proposal has been put forward to form an
amateur wireleas club for Lancaster and District on
similar linea to other local amateur clubs. The
arrangements are in the handa of Mr., George E.
Hebden, who will be glad to hear {rom any readera
of the Wireleas World residing in that area.
Mr. Hebden's addresa ia 124, Scotforth Road,
Lancaater.

Walthamstow Amateur Radio Club.

The opening of the Walthamstow Amateur
Radio Club waa held recently, when the members
assambled at the general meeting to elect officers,
and to discuss the moat aﬂ]nient.%irma on which the
Club should be run. The officers elected wers :—
B. Purnell, {Chairman), C. Fewinga, (Treasurer),
and K. Hardie, (Becretary). Intending members
should communicate with the Hon. Becretary, Mr
K. Hardie, at 58, Ulverston Road, Upper Waltham-
stowr,

South African Radio Soclety.

Al ¥ attended meeting was held on Septem-
ber 3rd in the Chamber of Commerce, Ca wn, for
the p of forming a Bouth Afncan Radio
Society. Colonel Standford presided, and was
Bul p-urtacl Profeasor A. Dgg, Mr. H. E. Penross,

P imunu,MrAHERuym.u.nl:lHr
J E Williams, of the General FPost Office.

The Chairman, in & brief speech, referred to the
oarly days of telephony in South Africa, sketching

it progress and developments up to its present
state of efficiency.

Mr. Penross, in moving that & society be formed,
and that it be called ** The Radio Society of South
Africa,” eraid it was felt to be necsssary, now that
the Postmaster-General was granting liconces for
private atations, to have some sort of society, not
only for the advancement of the science itaelf, but
to see that the rules and regulationa governing
thoss licencea were not abused. Such a societ
would also be able to make representations
ing legialation on wireless telegraphy and tele
—a matter that is becoming of national importance.
Further, it should ba not only their pleasure to
instal instruments and listen for signals, but it
would be their duty to undertake the collection of
facts and data for the benefit of members and the
socience generally. South Africa had taken a fore-
most in war, and it was for the country not
to fnd itsalf lu.ukiug in the more peaceful and
sciantific pursuits of the wireleas world. It waa
not suggested to make Cape Town the head-
quarters, but to hawve executive committesa in
various contres.

Professor Ogg seconded T.Im motion, which waa
earried unanimously.

Membars were then anmll&d. after which the
meeting procseded to adopt the constitution of the
Wireleaa Society of London.

The procesdings concluded with a vote of thanks
to the Chairman,—Communications to Mr. G. L. R.
Lowe, 51, Kitchener Avenus, Beazuidenhout Valley,
Johanneaburg.

ony

Blackburn.

An amateur wireless club for Blackburn is being
formed under the sauspicea of the Y.M.C.A.,
Limbrick, Blackburn. Proapective members should
communicate with the Becretary, Mr. J. Whittaker,
Y.M.C.A., Wirelesa Club, Lm:l.l:rnl:k Blackburn,

Loughborough.

It is proposed to form & wirelesa society in the
Tﬂch.mml College, Loughborough. Those sasociated
with the college or intereated in wirelesa should
communicate with Captain F. Pamment, the
organiser of the Bociety, addressing him at the
college.

Amateur Club for Blackheath.

Mr. Arthur F. Bortle, of Flat No. 3, 27, Kidbrook
Park HRoad, Blackheath, 8.E., is anxious to form
an amateur wireleas club with & view to exchangn ‘5
ideas and discoveries, as wall as fol ng the waw
studies of wirelass telegraphy. i gentleman
E:npuuu to embrace Greenwich, Lewisham, Black-

ath and District ; interssted amateurs residing
in or about these areas should therefore com-
municate with him.

Oxford Amateur Wireless Society.

Moeetings of the Oxford Amateur Wireleas Bociety
am now being held fortnightly., The meeiving
station is installed at 7, Bartlemas Road, and the
Society* is now awaiting a licence for the uss of &
valve. Any communications should be asddressed
to Mr. 8. Barter, Hon. Secretary, Oxford Amateur
Wireless Society, 20, Divinity Hoad, Oxford,
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A CAMP WIRELESS

REC EIVING SET.

By P. W. CunuiFrFe.

HERE was the usual struggle

to fit tents, poles, accumulators

and gear of divers sorts in the

van, but the seemingly impossible

was ultimately accomplished and
in the course of time we were unloading in
a delightful nook on the verge of Ingleton
Woods in Yorkshire,

This being written for the champions of
the aether, 'twould be bathos indeed to
describe such terrestrial accomplishments as
cooking, cleaning and the art of bed-making,
50 to business,

The immediate environment of the camp
was chiefly open country, but within one or
two miles were several 1,000-foot hills,

The aerial used was a Marconi Military
Light Portable Type No. 3, which proved
very efficient, the earth was a mat of copper
gauze about 12 feet by 2 feet 6 inches,
stretched on the ground beneath the aerial,
the remainder of the apparatus being of the
usual amateur t

Two sets were used, a 5-valve set and a
2-valve set, the former being the more
popular. In the former set the first two
valves were for high-frequency magnification,

employing impedance-capacity couplings ; one

was for rectification, and two for low-fre-
quency magnification, Iron core transformers
were used, made up originally, as given in
the WireLess Woretn, Vol. 7, No. 80,
but later the amount of wire on the primary
was increased with advantage,

Fig. 1 is a diagram of connections of the
circuits cmplu].fed The usual long-distance
statlons came in I-uudly, and no trouble was
experienced until an inquisitive cow became
entangled in the aerial-guys causing disaster
to the aerial. While executing repairs, a few
experiments were carried out with aerials of
different t A single bare wire about
100 feet long and an average height of 20
feet, was stretched between trees. The
directive propertics of this aerial were marked
as it pointed east, Clifden (to the west) was
particularly loud.

Good signals were also heard using a
wire O feet long and 6 feet high, parallel to
the ground.

A few experiments were carried out with
a kite-aerial, a wire 100 feet long, at an angle
of about 45 degref:s to the ground being used,
but only a slight increase in the intensity of
signals was noticed,

Y
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THERMIONIC MAGNIFIERS

By H. MonTeaGLE BarrLow.
(Contmued from page 523.)

THeE TeLEPHONE TRANSFORMER.
Erectro-Macneric asp Eprcrro-Staric.

HE use of a transformer in the

telephone circuit of a valve

receiver (Fig. 11) is not essential,

nor is it considered of any practical

value by some radio engineers. It
has been argued that whilst certain advantages
are gamcd by its employment, the resulting
reduction in efficiency makes it a detriment
rather than an improvement to the recerver.
This, however, 15 not the case with a well-
designed transformer specially adapted to the
telephone with which it is to be used. Under
such conditions the insertion of a transformer
will make no perceptible difference to the
strength of signal, and the life of the telephones
will be greatly prolonged.

Obviously the continuous anode current
will pass through the primary circuit, and only
the magnified current variations will be
transmitted to the secondary and telephones.
When designing an electro-magnetic telephone
transformer, 1t should be borne in mind that
the impedance of the anode winding should
be approximately equal to that of the inter-
valve transformer primary, and generally
the same conditions should be observed. Here
again electro-magnetic coupling may be
substituted by electro-static. Fig. 12 shows

To

Fig. 11.

a suitable circuit provided the resistance of -
the telephones is not abnormally low. By
varying the relative capacities of 5, and §,

i{ desired potential not greater than the
volts across the resistance R may be obtained.
This arrangement forms an excellent substitute
for the transformer, and there is no reason why
1t showld not be made equally sensitive.

Yo

Fig. 1

If the condenser 5, is of the order of
1/20 mfd. and the resistance R about 100,000
ohms, then the impedance of the telephone
circuit will be comparatively small, and the
unidirectional impulses of current resulting
from the incoming signal will pass almost
exclusively through it.

The shunt condenser S, must also be
sufficiently small to form a hlgh impedance
at low Frequenc}r and yet in combination with
the series capacity 5, provide an easy path
for any high frequency current changes which
may find their way through.

THE EcecTro-STaTic CascapE MaGNIFiER.

The inter-valve transformer can also be
substituted by capacity and resistance. A,
Hoyt Taylor has described an arrangement
in which two audions were coupled together
in this way, and more recently bmtt-Tag,ga:t
has written some interesting articles # on

1 Wireless World, 1918, Vol. 6, p. 628
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the subject in the Wireless World, but in
neither case does the apparatus appear to have
been confined entirely to low frequency
currents.

Radio-frequency electro-static coupling 2
has been universally adopted as a working
proposition, but as a means of trans.ﬁ:rrlng
energv between audio-circuits it is general]}r
considered of little practical value. It is
certainly more difficult to obtain the same
degree of linkagr, and under any circumstances
the secondary potential is unfortunatel
limited to that of the primary. From this
point of view electro-static coupling is in
no way adapted to the thermionic magnifier,
but on the other hand it has that inherent
ability for remaining immune from external

disturbances which are so detrimental to the .

overall :ﬂ"tci:m:]f of the receiver. The
transformer may be carefullv screened, but
with it all the currents concerned are so small
that they are audibly affected by any stray
fields within a wide range.

Taking every feature into consideration,
the author s of opimion that the capacity
magnifier 15 equally useful if not mere so than
the traniformer type, and has beem quite wn-
warrantably meglected. There is no doubt
that it offers by far the greater field for develop-
ment since the little disturbances which reach
the telephones are mostly due to variations in
the valve characteristics,

e

Inst. Rad. Eng.,"”
Bellini, La Fumiere

B E Orland L.'l,th:u, " Proc,
Vol. 7, 1919, p. 427; and E.
Eleetrigue, Vol. 32, 1018, p. 241,

THE WIRELESS WORLD

Fig. 13 shows a suitable circuit for an
electro-static cascade magnifier. The inter-
valve capacities 5,, 54 5y should be of the
order of 1/20 mfd., so as to form low im-
pedance at audio-frequency, whilst the anode
resistance R, Ry, R, and R, should be non-
inductive and correspond as nﬂr]t as possible
with the primary winding of the transformer.
The grid leaks, £,, Z,, Z, prevent the
respective electrodes frnm hecuml'ng unduly
Charged, and, as in the case of the anode
resistance, should be non-inductive preferably
of the carbon filament or deposited platinum
type. Such an arrangement has been found
an excellent substitute for that shewn in Fig. 7,
and in spite of the additional valve required to
obtain similar magnification, the total space
u::cupicd is much less,

It is very necessary, however, to arrange
the mr:ng so as to avoid any autodyne
a-:tmn, that is to say, any appreciable strn
capacity between anode and grid which may
tend to maintain internal oscillations. Un-
fortunately, this effect becomes curiously
prevalent when a large number of valves are
used, and in fact will sometimes wipe out the
signal altogether. The oscillations are ap-
parently of a radio-frequency, so that if it were
possible to control them they might be very
useful when receiving continuous waves.  An
electro-static cascade magnifier can be worked

M E.
Vol.

H. Armstrong, ** Proec. Inst. Rad. Eng."
5. 1817, p. 146: J. L. H . Jor., ** Proe.

Inat. Rad. Eng.,” Vol. 3, 1915, p. 248, and Vol. 1,
1813, p. 75.

Fig. 13.
558

UNIVERSITY OF MICHIGAN



THERMIONIC MAGNIFIERS

efficiently with 7 or even 8 valves if the most
stringent precautions are taken,

The anode-grid capacity of the valves
themselves must be reduced to a minimum, apd
the potentials of these electrodes carefully
regulated so as to operate the limiting action
of the valve The investigator meets with
some strange phenomena when experimenting
with high power amplifiers, and there are
still many problems attached to the capar:it'r'
coupled cascade magnifier which await ex-
planation.

The fact that only some of the valves of a
series appear actually instrumental in magnify-
ing the impressed signal and that those valves
do not necessarily immediately follow one
another is rather perplexing. The aufodyne
action probably accounts for this to a certain
extent since some Stray capacities tend te main-
tain the oscillations, whilst others tend to
overcome them, according to the phase
concerned.

MacniFicaTion Co-EFFICIENT AKD ITS
MEASUREMENT.

It has been said that the Thermionic
Magnifier is only of service in increasing the
ntensity of a signal which is eriginally sufficiently
strong to produce an audible sound in a telephone
receiver  Whether that is literally true or
not remains in doubt, but it is agreed that the
magnifier works much more efficiently when
the initial current variations are not too rmall,
The magnification co-efficient # therefore

™ 8. Ballatine, " Proc. Inst. Rad. Eng.," Vol, 7,
1919, p. 120; Miller., * Proc. Inst. Rad. Eng.,"”
Vol. 8, 1918, p. 141,

is not 4 constant when derived experimentally.
There is no standard method of measuring
this quantity, but comparisons are often
made by shunting the receiving telephones
of the apparatus under test until the strength
of signal corresponds with thar of the standard.
Dr. Eccles has explained * this arrangement,
and given some approximate values of the
co-efficient under various conditions. The
definition of the measure of this co-efficient ¥
is apt to create misunderstanding. The term
“ magnification,” as applied here, means
magnification of the energy contained in
the impressed current variations, and it ii the
energy independently supplied to the wvalves
by way of the anode and filament batteries
swhich effects that " magnification.”

.. W. Austin has also contributed a
paper ® on the determination of signal
strength by the shunted telephone. The
method, however, is generally considered
unreliable, and many prefer to compare the
||n|mg¢: hetwmn the receiving circuit and the

magniher, but undoubtedly the best way of
all is to control the signal at its source.

CoxcrLusion.

In conclusion, [ have to thank Dr. Fecles
for his kindness in lending me certain
apparatus, and also to express my appreciation
of the g::ner-n-slt}.' of the Marconi Company
In suppl:,fing other apparatus and slides.

o W. H. Ecclea, ™
Vol. 7, p. 267.

"W, H. Ecclea, ™ Year Book of Wireless Tele-
graphy and Telephony, 1917, p. 674

™ L. W, Austin, " Proc, Inst. Rad, Eng., 19017,
Vol. 5, p. 238,

Proc. Inst. Rad. Eng., 1919,"

REPORTS

OF WIRELESS CLUB

With the re-opening of Amateur Wireless Clubs for the winter

sessions, Hon. Secretaries will do well to forward their reports of

meetings at an ecarly date in order to avoid, as far as possible,
any delay in their publication.

MEETINGS.
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PAGES FOR BEGINNERS

Under this  heading  we

specially designed and written for beginners inm wireless work.

publish coMPLETE

mstructional  articles, forming a  series

Hardly any mathematics

will be introduced, and we hope to present thé fundamental facts of wireless in such a
manner ar will preve attractive to a much wider range of students than that for which

this series is primarily intended,

THERMIONIC VALVES—I.

HEMISTRY teaches us that

all liquids, solids and gases are

made up of a number of minute

particles, termed atems. The

atom was sald to be the smallest
particle of matter which could exist in a free
state, and that it could not be sub-divided,
The researches of various scientists such as
Crookes, . J. Thomson and Curie, however,
have since proved to us that the atom is
really composed of still smaller particles.
These particles, first known as corpuscles
and later as electrons, are in reality small
charges of negative electricity. It is con-
venient to consider them as small particles
negatively charged, but at the same time it is
important to remember that the charge
cannot be separated from the particle—in
fact, it is the electron,

All elements, then, are composed of a
number of atoms, which in their turn may
be sub-divided into numerous small charges
of electricity. The number and arrange-
ment of these charges in the atom determines
the nature of the substance. Thus, hydrogen
is a gaseous clement, and lead a sohd. It
1s supposed, therefore, that the number and
arrangement of electrons in the atom of
hydrogen differs from the number and
arrangement in the atom of lead.

It 15 also believed that the electrons in the
atom are in a state of continual movement
amongst themselves,

Under certain influences, such as heat,
or electrical disturbances, this activity of the
electrons becomes greatly increased, in fact,
one or more electrons may become detached
from the atom altogether, and be propelled
into the surrounding medium. If, by this

- through the acid.

means the atom is robbed of one or more of
its electrons, it is no longer in a normal
condition. As soon as it loses any of it
normal complement of electrons it becomes
postruely charged. In the same manner, if
one or more surplus electrons become attached
to any body, that body becomes megatively
charged.

If one body having a deficit of electrons
(r.e. positively charged), is hmught near
another having a sur'plus quantity, there will
be a state of strain between them. Each
will try to resume its normal condition.
In consequence of this, there will be an
attraction exerted between the two bodies
until the electrons have resumed their normal
position,

If we arrange a circuit in which, at one
point there is a continual disturbance of
electrons, and provide a path by which more
electrons can flow in to take the place of those
detached, we shall have a steady flow of current
in the circuit. This flow of electrons can
be provided by chemical means, as in the case
of a simple cell, or by heat, as in the case of
a thtrmmjun-:ﬂnn In the case of two
metals immersed in acid, and having their
ends joined, we have the following :—
The action of the acid on the metals will
cause a surplus of electrons on one metal
We can imagine that these extra electrons
will flow hither and thither seeking to return
to their normal state. A path is provided
for them through the connecting wire
But as fast as the liberated electrons fow
back along the wire, more are discharged
Thus we have a steady
flow of electricity from one metal to the other,
or in other words an electric current, In
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some cases, the surplus electrons in one part
of the circuit return abruptly and quickly.
This corresponds to the electric spark, such
as is obtained when a condenser is discharged.

As before stated, the emission of electrons
from a body can be considerably increased
b_',r hntlng. Suppose we take a length of
fine wire, and a current through it
It will get red hot, and hundreds of electrons
will be propelled from it into the surrounding
air. They will not travel very far, however,
because they will collide with the molecules
of air, and become attached to them. We
can awu:l this, however, by placing the wire
in a glass bulb, and exhausting the latter of
as much air as possible. In this case the
electrons will fill the space around the
filament, forming a negatively charged field,
and, in time, will prevent the further emission
of electrons.  (Fig. 1).

1 47 1 .L. e - .l--"'l & &

N

Zu

Fig. 1.

Now, if we introduce into. the glass bulb
a metal plate, and charge it with a positive
potential from an external battery, we shall
attract all the electrons from the filament
to the plate, whence they will return through

the battery to the hot filament. (Fig. 2.)
Thus there will be a continuous stream of
electrons flowing from the flament to the
plate, which flow, as we have seen, con-
stitutes an electric current.

I ——

e

It should be noted here, that the current is
really a flow of negative electricity from the
filament to the plate. We usually consider
current as flowing from the positively charged
point to the one negatively charged. Actually,
however, an clectric current, considered as
a How uf'tltﬂmnﬁ, is from negative to pdsitive,

Should the potential of the positively charged
plate fall below that of the filament, it is
clear that the electron flow will cease, and
the current will be interrupted. So, if we
were to apply an altermating or oscillating
current to the plate, the flow of electrons
would only occur when the plate was
positively charged, that is, during one half-
cyclee. The bulb will therefore act as a
rectiher of oscillatory current, permitting
current to flow in one direction only. It
15 for this reason that the apparatus has been

named a valve.
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"The modern type of rectifying valve con-
sists of a filament of tungsten mounted
between two wires sealed into a glass support.

Ml

To another stiff wire i1s attached a tube of
thin nickel sheet, which completely surrounds
the filament. This is usually termed the
late or ansde. The whole mounting is
enclosed in a glass bulb, from which the air
is exhausted by special pumps. |[F1g. 3.)
The valve is connected in circuit in the
same manner as a crystal detector. (Fig. 4).
The flow of electrons, and consequently

THE WIRELESS WORLD

the current through the telephones, can be
controlled by two methods. ‘The temperature
of the filament can be varied, thus varying
the number of electrons emitted, or the
potential of the plate can be altered.

To both these methods of variation there
is a limit. The potential of the plate can be
raised to such a value that the whole of the
electrons emitted from the hlament are
attracted to it. After this point has been
reached, it is obviously of no advantage to
increase the plate potential, for the difference
in the Aow of electrons will be inappreciable.

N2

———
[——=
—
=l
=

Fig 4.

When this potential has been reached, r.e.,
when a further increase makes no alteration
in the electron stream, assuming that the
filament temperature is constant, the plate
15 said to be saturated.

RACE

[t may interest our readers to know that
during the recent International Yacht Races
at New York, the Radic Corporation of
America reported the resulss of such races
direct to the editorial offices of the New Yoré
Evening Post, by wireless,

Receiving apparatus was installed in the
newspaper offices and reports were sent
thereto from a *“ blimp,” egquipped with
wireless, a similarly fitted seaplane, and from
the U.5. Destroyer Goldsborough.

RESULTS BY WIRELESS

The arrangement, in brief, was that a
transmitting station at 47th West Street,
New York City, operated and controlled at
the editorial offices, transmitted when required
to the three mobile stations, whilst they,
in turn, transmitted to the editorial offices
of the Evening Post. Duplex receiving sets
were installed at the last named, special
rejection circuits being used to eliminate
local interference.
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A FRAME AERIAL RECEIVING SET

N the present and succeeding articles it

is intended to describe a frame aerial

receiving set which may be used either

for indoor work, or in the field. The

set will consist of a frame aerial with
tuning condenser and loading inductanice,
together with a three-valve amplifier and
local oscillation generator, It is intended
that the set be used for the reception of the
long-wave high-power stations working on
C.W., such as Carnarvon, Clifden, Nauen,
Hanover, Stavanger, Lyons, Eiffel Tower,
Nantes and Clifden. These stations all work
on wavelengths between 5,000 and 15,000
metres. The frame and amplifier will not
be suitable for the reception of short-wave
ship stations,

For the tuning condenser we will use the
0015 mfd. variable air condenser, recently
described in these columns, together with a
fixed condenser of approximately -0015 mfd.
capacity, which will be connected in parallel
with the variable condenser.

The Frame.

For general convenience in in-
door work, and for portability for
outdoor use, we will use a 4-foot
square frame.

A frame of four sides, nailed
together with two diagonals for
support, is easily made, but better
results will be obtained if the wire
is wound in a square form on the
diagonals only—the sides not being
used—to avoid possible dielectric
losses as a result of damp wood.

To make a frame, obtain two
pieces of hard, dry wood, 6 feet
6 inches long, 2 inches wide,
and 1 inch thick ; cut through
each piece and make a hinged
joint, as shown in Fig. 1. On
the side of the wood opposite

Fig. 1

the hinge, mount a 3-inch brass hook and
eye so that the hinged portion may be fixed
while the frame is being used. Groove the
centre of each piece to half the width of the
wood, so that the two pieces may be fitted
into one another, thus forming the diagonals
of a square, as shown in Fig. 2.  Arrange

for two brass links to be fitted to lock the
two sections together, as shown in Fig. 2.

o ————— A

Fig. 2.

The dotted lines in Fig. 2 represent blind-
cord guys, which may be used if desired to
strengthen the frame.

The next thing is to make a stand which .
should be so arranged that the frame may be
rotated through 360°. Obtain a universal
ball-and-socket joint from a gas-fitter's, and
fix it to the frame, as shown in Fig. 3. To
the upper part of the joint fix two pieces of -
brass, 6 inches long and § inch wide, to
which the frame may be secured -by means
of two screws with wing-nuts. The lower
portion of the joint should be fitted into a
brass tube about 6 inches long and approxi-
mately 1 inch in diameter, which should
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drop over the round pole of the stand. This
pole should be about 3 feet long. When not
in use, such a frame can be dismantled and
will pack up into a small

It is possible to wind the wire over the
ends of the diagonals, but if this is done, a
space of | inch must be left in the centre
so that the wire will be clear of the stand

Fig. 3.

A better method is to mount four pegs, one
at each end of the cross-pieces, (on the side
opposite to the universal joint), as shown in
Fig. 1: The wire may then be wound without

fouling the pole. The pegs should be square-
sectioned, with the sharp edges rubbed off.

Now a word about the electrical side of
the frame. It is necessary to decide on an
efficient winding.

THE WIRELESS WORLD

The capacity of the variable condenser, plus
the fixed condenser, is -003 mfd. The
inductance required with this capacity to tune
to 15,000 metres is approximately 21,000
mhys., which has to be provided in the frame
and loading inductance. To get the best
results most of the inductance should be
provided in the frame. Again, to obtain an
efficient frame, its winding should be spaced
to keep down the self-capacity of the coil
and reduce dielectric losses,

With a small frame it is difficult to obtain
a big inductance with a spaced winding and
yet keep the winding within reasonable
dimensions, as will be seen from the following
figures, taken from experimental frames,

A frame, 4 feet square, wound closely
with 60 turns of No. 20 D.W.5. in a single
layer, had an inductance value of 14,000
mhys. and a natural wavelength—due to is
self-capacity—of 2,5({) metres, leaving 7,000
mhys. to be provided in the loading coil.
Another frame, with 30 turns of No. 20
D.W.5., closely wound, gave an inductance
of 4,000 mhys. and had a natural wavelength
of 1,500 metres. A third frame was wound
with 20 turns of No. 20 D.W.5., spaced
}-inch apart and gave an inductance of 1,500
mhys. and a natural wavelength of 550
metres. -

C.W. signals were received on each of the
frames, and were approximately of equal
strength on the 60 and 30-turn frames, but
were weaker on the 20-turn spaced winding.

Spark signals were strongest on the frame
with the least loading inductance.

More figures will be given in the next
issue, and the loading inductance and blocking
condenser described.
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BOOK REVIEWS

HOW TO MAKE WIRELESS
INSTRUMENTS.
Edited and revised by C, A, Le Quesse, Jr.
New York : The Modern Publishing Com-
pany, pp. 93, illustrations B0 (net
25 cents).

The average modern day amateur, whether
he be a club member or not, would seem to
derive much of his interest in wireless tele-
graphy from the construction of his own
apparatus. Apart from developing what
mechanical genius the experimenter may
possess, such a course also permits of a better
understanding of the principles and apparatus
of the science of wireless telegraphy as a
whole. There are, however, many amateurs
to whom the matter of construction with its
mquirtd initiative presents many difficulties ;
yet given the ideas, shown the apparatus in
rough diagram, its manufacture becomes but
a mechanical an:umplishmmt within easy
reach of the average amateur’s capabilities.

Though perhaps not of recent date, the
book under review contains many ideas for
the experimenter to materialise. The sugges-
tion for making a complete wireless station,
of two miles range, on page T, is one that
will interest many amateurs whose pockets
will not permit of a very great expenditure.
A number of the ideas given in this little book
come well within the scope of the various
clubs, with a view to aiding instruction to
their junior members. Many forms of
aerial insulators are described, together with
a mast design for amateur stations, and
though the book is somewhat out of date in
its subject, 7.e., apparatus, the small cost of
its purchase justifies its recommendation to
Constructors.

THE TELEGRAPHIST'S GUIDE.

By James Berr and 5. Wicsow,
London : 5. Rentell & Co., Ltd., pp. 258
illus., pp. 156, 55 net. (8th Edition).
This book is intended to serve as a guide
to the Government Departmental and City
and Guilds Examinations in telegraphy, and,
those engaged in acquiring the necessary
knowledge for their ultimate success, may

use it to good advantage. It is essentially a
text-book for the land-line telegraphist and
none other ; notwithstanding this fact, how-
ever, there is much to be found within its
pages which will interest our readers,

It is often the case that too little attention
is given by wireless amateurs to the earlier
stages of electricity, and the use of such
instruments as the M

To such amateur clubs embracing buzzer
practice in their programmes, this book would
give that familiarity with land-line circuits
which would permit them to combine experi-
mental land-line telegraphy with Morse
Pﬁl:tlff;

INDUCTION COIL DESIGN.
By M. A. Cobb.

London : E. & F. N. Spon, New York :
Spon Chamberlain. Pp. 239 illustra-
tions 169 (21s. net).

In writing this bopk the author has en-
deavoured to give more exacting information
on points relating both to the theory and
practice of inducton coils, than is found in
most of the existing text books. As a general
rule, such books either treat the martter from
a purely mathematical standpoint or else in
giving practical details, omit such points as
to render their contents of litde use to those
readers desirous of constructing their own
apparatus. Within the pages of this book
the author gives standards of measurement,
which, based upon practical experience, must
necessarily be of interest to amateurs, both
from constructional and theoretical view-
points. On page 106 a *“Wire Table™
is given, permitting one to arrive at the
approximate dimensions of any required coil,

The many uses of the induction coil, and
its popularity in experimental work, ]uitlﬁr
the amateurs in seeking a thumugh under-
standing of its working. The book under
review, exclusively devoted to this type of
apparatus, offers to its readers much that is
missing from most of the handbooks at present
on the market, and would make a worthy
addition to any library.
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QUESTIONS AND ANSWERS

NGTE' Tku section of the mnpu.ﬂu i
on mallers ining fo bot

aced af the disposal of all readers who wish o receive advice and
the technical and non-technical sides of wsreless work,

Readers

.rhnm'd r:ampl!y with the following rules.—(1) Questions should be numbered and written on one side of the

paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending

i Hﬂriuuhmrandsﬂnmudmadlﬂ search recent numbers o see whether the same queriza have nol been
before

(4) The Editor cannot undertake to reply to queries by post.
by the full nomes and address of the sender, which ia for reference, not for publication. Queries

be accom panied

(5] Al querics musl

will be anawered under the initials and toun of the correspondend, or, if 8o desired, under a ' nom de plume.""

{6) Readers desirous of knowing the conditions of service

» etc,, for wireless operators will

save time by writing direct to the various firms employing operators

D.H. (Nottingham) asks (1) For diagram of a
eryatal receiver using a tapped induclance and a
variomeler. (2) For windings of inductance and
varmeler (o fune fo 3,600 metres with a lwo wire
aericl 65 fi. long. (3) If a pancake coil could be
tred for the inductance. (4) What is the capacity
# -ﬂ I.I:'nr.l'l

(1) Dingram given (Fig. 1)

Fig. 1.

(2) Coil A & diameter, 14" long, wound with
No. 22 8.W.G. Coil B may be wound on a apherical

bobbin ftting closely ineide former of A. Exact
windings -immaterial, No. 22 BW.G. would be
suitable,

(3)

(4) 1,000 contimotres (electrostatic units).

3.5.D. (Dewsbury) asks (1) Could we give
diagram of wiring for making o lowd speaker,
(2) Is Camages "' Polaris™ receiving apparalus
paterded, and, if o, what 1 the patent number.

(1) Sea re mf"r to GRID {Manchester), recently.

{2) We the patent is still pending.
W.R.T.5. (Hampstead) asks (1) ko g
GGH.  (2) Whether GFA  employs  lonic-train,

aa althovgh he is described as C.W. our corres pondent
gels him on cryslal,  [(3) Who are fele phone stalions
2AA and ZAF. (4) For instructions for converfing
a crystal receiver to a single-valve receiver. He i
pared lo tae a as well as palye §f necessary,
(1), (2) and (3) GGB is unknown to us. GFA is
a U W, station ; tonic-train not being ussd. We have
no information regarding ZAA and 2AF, They are
probably experimental wireleas telephony stations.
(4) Set described in issue of April 17th ahould
meet your reguirements.

L.5.B. (Alton, Hants) asks (1) For data for
the construction of a pancake frame lo receive 2,500 ma.
(2) Wil this be allowed under the P.M.G. rsguiu'-tmnl
(3) In a certain calologue the following o suggested
for frame aerial for 2,600 ma : * Size of frame
200 cma. square, number of turne 14" Thisappears
inconsiaterid with article in ** Wireless World," Vol 8,
No. 8. He asks if the above figures unill be correct.

{1} If no tuning inductance is to ba used make
it & pancake 6 sguare, 40 turna }” apart.

(2) Beliove ag,

(3) Frame would be rather small for wuse
without tuning inductanes, but will probably
give aatisfactory resultsa with a suitable loading
coil.

H.C. (Bolton) aska (1) If sheet cluminium
(gouge about 18 or 20 8WU) would be suilable for o
variable air-condenser. (2) Would i be advisabls
to ploce a sheet of 4 malerial befuween sach
plale lo prevend shoriing. (3) Wil the valve.sel
TECER described, make an eficient tal receiver
with valre parts removed, and wnng the same
values of induclance and capactly. (4) If a circuid
tn A pril 3rd issue under reply lo CARBORUNDUM
{(Chapel-en-le-Firth}, would work well with
a valve-magnifier added.

(1) Yee.

(2) Not nocessary with p rnﬁﬂ workmanship.

(3] You, except that somewhat tighter coupling
betwesn the circuits may be desirable,

(4) Wo presume you mean a8 8 LF. amplifier.
If so, you,

SPARKS (Galloway) says, tha! the no-voll release
of o . K.W., combined starter and field regulaior,
uthach hod b.:nsn ir wase for over three years, commenced
to burn while on load, A temporary mognel wos
wonnd and this aleo hos commenced fo burn, The
conineclions of the gear appear all right. He asks
if we can explain this,

Without detailed informstion woe cannot give
reason for this effect. Field-coils may have been
accidentally shorted at some time, causing excess ve
current to flow th h the releass-coil. Or the
inaulation of the relesss may have deteriorated
gradually. Or again, the intornal connections of
starter may have become defective, allowing an
exceasive current to pass through the eoil.

J.T. (Birmingham) asks, with reference io the
receiving sef shown in Fig. 4, page 318, July 248h,
1920, (1) Whether this sel could be u-lfdfﬂ; MﬂRTH
apark os well as telephony signals, and if an RV
pidve would be suitnble, (2) Whether 6 would be
possible by altering the inductance and capacily
fo receive up fo §5,000 metrea.  (3) If 20, could we
give the number of artra furns of wire and capacily
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w. 4) If hank-wound coils are suilable for
1) Yes—apark and telephony signals are receiv.
on cireults of essentially the same type, aa

pnmtad out several times recently.

 (2) Yes, the AT.I. should be considerably
and the A.T.C. increased by & smaller
amount if desired. None of the other condensers

-hm:r.'ld be m-:rﬁmr:l. Set would probably not be

e
r{] Try ;t T.I. about 400 turns, increasing
limmutar to 4. Make condenser about double the
{4) No, there is too much self-capacity.
TUNER {(Manchester) wishes o converi a
Mark 3 shori-wave tuner lo the marimum efficient
Mﬁhmmujnuﬁu%mhmﬂa
arranged o form a loose-coupler. e asks (1) For
erificiem of derign. (2) For particulars of gauge of
wire, number of turns, and number of coils. (3) For
W' of necessary re-winding of coupler on
ark 3

(1) Coupler shown is much too tightly coupled,
and no provision is made for varying the coupling.

(Z) ¢ number of sections is largely optional.
You might use & mean diameter of about 3%, the
total number of turns on pri being about
a0 of No. 24 wire, and the total number of turns
on secondary about 200 of No. 28 wire. This
should give you somewhat over 3,000 metrea, but
oxact caleulation for such a design is not ible.

(3) If you arrange suitable coupling between
primary and secondary pancakes there will be no
necessity to alter the coupler of the tuner.

G.T.S. {Hﬁlrk] sends akelch of rm";'-rr and
aaks (1) Our opinien of a loosecoupler, pri

5} % 4" of No. 24, secondary 5} x 34" qF.Na. 28,
both wnth lappings. (2) Our opinton of sketch senl.
(3) If addition of 4 volts to orystal detector erminals
world be of any asristance. (4) If coupler would
tune fo 2,500 meires, '

(1) Quite satisfactory for vour set,

(2} The circuit shown is fairly aatisfactory, but
would be greatly improved by a variable condenser
of maximum capacity about 006 mids. across the
psocondary of the looss-coupler.

(3) No; but the application of up to 4 volts to
the muul by means of a suitable potentiometer,
for which see most erystal receiver diagrams in
these columna, will probably be useful.

{4) Yea, with the primary loading-coil you pro-

to use, and the condenser suggested above.

N.B.—Down-lead should be taken from an end
of the horizontal wires.

A.E.P. (Chatham) asks {1} What are the mari-
mum and minimum wavelengthes that can be received
with his apparatus, of which he gives diograms
axd 7 (2) If, when using a G-volt French-
type valve, a grid-leak s necessary and if the capacity

grid-condenser (-8 jars) is suilable. (3) What 1»

capacity of a circular-vane condenser, air dielectric,
of certain specified dimensions,
© (1) Maximum wavelength, 6,800 maires, approxi-
mate minimum wavelength uncertain.

(2) No. you can rectify on sither the top or bottom
bends of the characteristic. If you wish to use the
cumulative method of rectification, a grid.leak is

off for leads-in,

neceasary, but rmndmnarmmur:ht.m‘.
Try ‘Dﬂ-ﬂrju.r nn.drg:a 1 megohm leak. s

{3) You do not give en h information from
which the area of uverla.pml% the platas can be
calculated. The capacity is about 008 mfda.

FORMALIN (Norfolk) gives a sketch of a sug-
gested aerial which consists of hoo portions and BC
ﬂirighnnylulﬂmfﬁnlﬁ-:rinnhﬂnmﬂphm,
and osks (1) Where 1o the best position fo lap off
the leading-in wire. (2) If o double-gerial be fixed
to A and B or from B and C, where should ke lap
(3) Which gives the betfer resulis,
100 fe. single-aerial or 140 fi double-geral, olher
conmderalions being egual. [(4) If aony odvaniage
tr gained tn fixing aerial so tha! #f runs in any
particular direclion,

(1) It is best to tap either in the middle or at
one end, preferably the latter, though this may
not be possible in your ease. Other pointa are leaa
efficient and in any case your right-angle AITANEE -
ment may lead to trouble. Have you conai
a single-aerial from A to C, the mast at B being
dispensed with ?

{2) At weither end, in either position. Thia
arrangement would alao be preferable to yours

(3] It is difficult to say. ould you personally
prefer the dn?‘::!wi:ﬂ if straight ?

{4} No, un you wish to receive from any
particular direction, in which case your serial
ahould point away from it.

A.R. (Brighton) asks (1) For the capacity nj a
variable condenser with semicircular Bl
Jfired plates, 34" diameler, seven moveable plates, 24"
diameter, spaced & apart. (2) If the abovre con-
densger will be suilable for a grid variable-condenser
in a valve-circuid, if nol how many more plales will
have to be added,  (3) What @ the cauwre of a whining
notse 10 the “phones on g valve-receiver when the
swilch-arm of the A.T.I. i off the contact studa. (4)
If a locse-coupler with primary 7" long, 57 diameler
of No. 23 wire, and secondary T} long, wound
with No. 28 wire, would be suilable in a valve-giroui
and what wavelength il would receive.

(1) 00018 mids

{2) The capacity ia too high for this purpose ;
use about three fixed and two moving plates.

{3) We are afraid wé cannot -&E&in this without
dotailed examination of set. sot ia probably
dus to local cecillations of some sort in receiver.

{4) The coupler should be satisfactory, and will
give about 1,600 msa. under the conditions stated.

W.H.B. (Castleford) asks (re skeich on 3-valve
ship amplifier on page 930 of 1920 Year Hook) How
it u that second valve alone rectifies, seeing thal grid
and plate potentials are fired and the some for aoll
valves, and thai therefore they should all funchion
the same waif.

This would be true if all the valves were of the
same type, but in this type of receiver the first and
third valves are V24's and the second a Q. By
choosing valves in thia way it is possible to arrange
that the particular potentials which put No. 2
at the rectilying point also put No.'s | and 3 on the
amplifying part of their curvea,

M.B.K. (Taunton) asks (1) Why iz no deleclor
required when a fikker 18 used for receiving (o
{2) He has two crystals and finds that when both are
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in their beat adjustment for a cerfain bype of signal
mciunﬂpu:buﬂrrrcﬂ:ﬂlﬂm the other unth differend
He aaks the reason for this,

(1) T\khr should be used with blocking con-
densers to the 'phones; when tikker contact
clossa, the blocking condenser picks up energy
from tuned-circuit. When contact opens, the
charge on the blocking condenser at instant of
opening, discharges through the telephones, giving
an to the diaphragm

(2) g is due to the I‘m that the form of the
wave trains are different from different types o
pota, and in general the strength of signala will be
differont. The best adjustment of crystals variea
with etrength of signal, and does not usually vary
in the same way with different crystals.

NOVICE (Ashford) wishes fo make a ecrysial
receiving sel and asks the following questions :—(1)
Would a given circuit with an A.T.L, 87 = 33",
to be wound with a sutlable wire, hmtufachry
(2) What advantage would be gnined by wee of loose-
coupler, B % 34" and 8" x 27, in place of A.T.I.
in guestion (1). (3) If hir circuil @ workable and
what approrimate range showld o give. [f nol
suitahle for advice as fo how to pick up, say, Pars
and Dutch stafions. (4) If a tikker would be sujiable
to receive O W. on his gircudl,

(1) The circuit is fairly : if posaible, use
former of somewhat larger diameter and wind coil
with about No. 24 wire. You do not nead more
than about 4 volta in the potentiometer.

{2) Loose-coupler of dimensions shown would
not im ta.

:3] o receive up to 3,000 metrss you should
]:mnuy 8% 8 of No. 24 and secondary
7% 5" of No. 28, with a variable condenser of
maximum capacity "0005 mfds across it.

{4) C.W. recoption with such & circuit could be
carried out with a tikker instead of crystal, as you
suggeat. It is possible to make & succesaful tikker

out of a buzzar.

E.B. (Sheffeld) sends diagram and particulors
ﬁ(u.udmmmuumlduhnnfhumnﬂl u'rldm'h (1)
eriliciem of circuil and coils, and for fils marimum
wavelength. (2) If reaction coils are all right. His
secondary ia filled with a hinge and works like o flap
en to the primary. (3) If a 4,000 ohm mingle lele-
would do. (4) fs his aerial correct. (6) If
would get C.W. and telephony.

{1) The general arrangement of sot is quite 0.K.,
but & Q valve will not give satisfactory results for
grid-condenser rectification with only 50 -volts
on the plate. -At least 204 volts would be neceasary
for this method and preferably more should be
used. If yvou can only use 50 volts, use a VZZ4
valve. You do not give enough information for
accurate determination of your maximum wave.
length ; for instance, we cannot determine t:u.pamla.-
of AT.C. from the mere statement that it has

eleven plates. However, maximum wavelength
in almost certainly above 4,000 ms., and may
be much higher.

{2) Yes

{3) Yes

{4) Aerial is bad, having small acute angle at
down leads. Take lead lrom other end.

THE WIRELESS WORLD

(5) Yoa.

{ Four guestions, ]

JH“E! tBlnnlnP?Hhim',l asks (1), Where &t ia
poarible to purchose rolary condenser plafes. (2)
If and where 1t ia posmible to gel valee filaments
reparred,

{1) Enquire of any of the advertisers of of
wireless lgpuitu: in our columna. We bt if
you will find many sizes stocked, but the platea
can be sasly cut from thin sheet metal,

(2) This cannot be done at
other things, the difficulty of
exhausting the valve makes it not worth while.

S5.H.H. (Bexley) givesd parbiculars of o one-
ealve recetver and asks (1) Jf 6 do suilably wound for
telephony, as he gels spark and O.W. quile O.K.,
tehereas lelephony i faind and impossible lo hune
on accound of howling, which, on the other hand,
does not oceur with spark and C.W. (2) For size
of wire, number of turms and lappings for wave-
fengtha from 3,000 to 10,000 ma., and
secondary wound in the form of a nk. (3) Where
to obtain book of wireless slation eall

{1) Circuit should be all right for ulaphuny
Poornesa of speech and ce of howling are
dus to too tight reaction coupling. Reaction
should be weakened till set ceasea to oscillate—i.e.,
till howl ceases,

{2) Primary might be 800 turna, mean diameter
4", No. 26 wire. Mmdurymighthaﬂﬂﬂtum-,
mﬂm diameter 4, No. 26 wire. Hank coila will
not give good results on such a job.

(3} The " Year-Book of Wireless Tal ph}r,
from The Wireless Press, Ltd., 12-13, T enriatta
Street, London, W.C.

F.Z. (Paris) asks how fo connect up a sl with

Jollowing ilems: Double alide-coid, variable
eak, 2 valves, filament ard mnﬂan:r_,,

T. battery and H.R. lephomes. (2) Iz on
inductance really necessary for CW.

(1) Wo are afraid items listed would not give
satisfactory results without additions, one of the
mimplest being the introduction of an intervalve
trangformer a8 shown in Fig. 2. Woe should dis-
pense with grid-leak.

t. Among
ustely re-

e

o

v

(2) We presume you mean a reactance coil.
Thia is not absclutely essential with some typeas of
receivers (e.g., capacity reactance may be used)
but for most receivers it forms the moat convenient
and reliable way of setting local oecillations
n cessary for heterodyne reception.

Fig. 2.
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QUESTIONS AND ANSWERS

JIGGERED (Tonbridge) sends a large number
of questions, unﬂnrfnlrhﬂdlnpl mqfuimﬁwuﬂ

(2) What ralio mﬂﬂm
o microhenries ru:kdn:.'dd mu.*u.'m{um limil in
pﬂnﬁprndiﬂ.tnlur.hu-ﬂml. {3) Of what order
58 the self.capocity of an inductonce. (4) Can il
be calculaled and treated as a localised capacily to
give the natural frequency of a conl withowt additiongl
capacity, by formula )\ =1885 / LC.

a condenser is added for
and to limit size of the coil,

(2) No fixed ru.tm can be glm In tice
it in more usual to limit the capacity of con.-
demser to & maximum of npprullmu. y 0005 mids.
in any case.

{3) This on the type of coil. For
mingle layer ordinary dimensions, capacity is
generally only a few centimetres. On other

hand for a multi
capacity may be of

(4) The self-inductance cannot be easily
calculated at all accurately, and the resulis obtained
would not give satisfactory results in the wawve-
]Bngth formuls quotsd.

» (Sutton) siotes that he wishes lo introduce
secomd valve amplifier into the circuil shown on
gmpeﬂﬁﬂ_fﬁtilﬂuﬁ!l?ﬂdpﬂ 1020. He employs
valves and wishes o wse resislance-copacily
rﬁmpbdwmmﬂmuﬂr He nsks for a diagram
conneclions showing values of the resistances,

o indroduced. See Fig. 3.

eoil of considerable size,
arder of <001 mida.

olaf--at

Fig. 3.
B. (Bath) asks (1) What would be the
approrimale wavelength reached a loose.-coupler

of certain dimensions. (2) If na can be wsed
with fine copper-wire contact. (3) If there are any
ndnqu.ulpu in whing a ballery a polentiomeler
burldﬂ' carborundwm,

[l}?u do mot gwa any particulars a8 to the
circuits in which the primary and sscondary are
included ; for instance, you do not state capacity
used ﬁt.h the secontlary. The inductances of the

coils are, primary 815 mhys ; secondary, 4,020
mh

¥

{2) Yea, this is one of the standard forma of
galena detector.

(3) Moat erystals require a pdtentiomster or,
at any rate, can be improved by ita use. Zincite-
o ite, molybdenite and galena for instance,
all work better with potentiometer.

C. de la B. (Boulogne) asks (1) What is a
mmpnundmdun-ler and whal i s use. (2)
Whether we can inform him of tables giving the
digmeters in mma. of 8WG sizes of wire, and, further,
what do the fi abbreviations mean, DWS,
8BWG, S8C, DSC, BCC, DCC.

(1) We cannot say without further particulars.
The term ** compound condenser ' :Eth&lppll&d
to many different condensers for
different OBes,

{2) Tables are given in W. H. Eccles Handboolk,
B. Hoylea standard tables, Munro and Jamisson's
Pocket-Book, and elsewhere. Abbreviations mean:
double-wound silk, standard wire-gauge, single-silk
coversd, double-gilk covered, single-cotton coverad,
double-cotton coversd, respectively.

LAW. (Yorks) asks (1) What is the longest
wavelength wsed ai the present time for spark stations.
(2) What ir tonic-train telegraphy. (3) Desorib-
ulpﬂmﬂiﬂmﬁmﬁqlﬂmﬂuﬁmw
for a weak valus of eoupli
being obtmined with tight coupli asks +
can explain this. (4) For nafural
af a hin-gerial, 88° high, ol one end, and 108" of
the other, 215" long, wilh down-lead of 607,

(1) Probably Glace Bay, 9,000 metres.

(2) C.W. in'larruphd gy a buzzar. A t
form is for the grid-potential in a valve-
to be varied by means of & buzzer.

(3) The result is unusual, and we cannot offer
an axplanstion 'it.huut maore detailed examination
of the set.

(4) About 230 metres.

WATCHMAKER (Liverpool) has a sef, some-
ewhat similar to that described in the Apri 1Tth
tasue, construckional article, which gives good resulls,
but he finds that if he reverses connections to the
loose-coupler secondary, im one direclion he gels
results with normal couplings, and in the other,
orly when the ecoupling iz dead weak. He aske

1} Whai i2 the correct direction fo use, He olso

a pair of boskel coils of 150 fwrne each, which
give him YN and MUU., He aske (2) I he could
gek Anmpﬂlw by wsing a loading coll uith the above
pair of coils.

{1} This is dua to the resction hemg in the wrong
sonse when connections are in the direction in
whicrh eoupling has to be dead weak. Use the
other coonection.

{2) If you can get YN you will probably need to
make a similar coil of about 200 turns, and add this
to the others in order to get Annapolia.

A.DM. (Roshampton) encloses diagram of his
wct il states that he has frouble with howling. He
aaks (1) Fa the set wound up in the best way for wring
one H.T. and onz 4.v0ll accumulator. (2) How he
can stop the howling without using two H.T.'s nmi'
tweo accumulators. Particulars are given

the howling. (3) If amplifier C Mark 3 (which h

ttar
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mbod ied hix #el with
:m in :MJ.::W mr.lh Jor mr:y'lﬁ-s
i-|

wound for use
mt.‘iumrﬂlﬂunl (4) If he should be fo pet
PCGG on a fairvasrial.

(1} Your set seems all right as far as can be judged

from lﬂmgrnm
(2) Try insa the reactance on the sarth side
of condenser B. 1f this doss no good, try reversing

the connections of some of the transformers. K
amplifier well away from the valve V and the
joining the anode of this valve to M, clear of the
“output "' end of the amplifier.

(3) The amplifier was designed for both pur-
posed, no alterations required.

(4) Yes

J.5.R. (Spalding) giver a diagram and some
particulars of a nnimrcf:bul.!- which he has tried lo
make oscillate, without any success. He asks (1) If
e ﬁ#;ld suggest why bt.e ael does nol ¥
2) at is the general arrangement. (Presumably
Jor an cscillating valve). (3) What iz the name of
a station hoving the call LAF and sending on arc,
20,000 metres or more wavelength.

({1} The grid-condenser and leak is not na-uem.ry
to make the sat oacillate, and may pmven‘t.
it from doing so. Tr:,r removing mg
negative potential on the grid, (i.e., uhghtl}r magatwu
to the negative end of the Ela.mul:l.l;]

{2) Thera are & very large number of equally
good arrangements, Yours is about the most
usual for C.W, tion.

(3) This ie the new French station at Croix
d'Hins, near Bordeaux, known aa the " Lafayetts '
station.

A.H.R. (Bow) asks (1) For pariiculars whereby
he can comstruct a transmilting set for a three-mile
weeel b, using o Sframe aerial. (2) For particulars
of a receiving sel of 30,000 metres ; he has a three-
valve amplifier and a frame aerial (100 fi.).

(1) We are afraid both your questions are some.
what out of our scope. The ban on amateur
transemisgion in this country has been removed
such a little time that we do not know of any articles
that have appearsd on such & set recently. A
frame aserial will be wvery inefficient for trans-
TS

{2) The efficiency of a set at such long wave-
lengths makes it doubtful if the results obtained
would repay the trouble and expense of construction,
Hm:ulnrly as we know of no stations working on &

me. wavelength, If you decide to make it,
however, tuned.-gircuit condenser should ba about
001 mids., tuned-circuit inductance 300,000 mhys.
We cannot give data for aerial circuit without more
information about your frame.

A.G.5.R. (Chorley Wood) asks for our opinion
on (1) A erystal circudl. (2) An aermal.

(1) The circuit should be O.K. if coils are of
suitable dimensions.

(2) Aerial is all right, if down.leads are taken
from mid-point of horizontal span. It would be
better, however, to take leads from the end of the
-:rpnnnuurtuthn house, if this can in any way

be managed.

E.J.B. (West Norwood) referri
deacribed in  the consiructional

to the sl

THE WIRELESS WORLD

asks (1) If we can
taking indo uﬂpnﬂn.l
the fact that the nea ' 1
inatruments. He mu'h-u fo have odequale. protechion
Jfrom lighining. (2) If he
.Irmu'fm gs on pﬂw 688,
resistance each ear-piece of the
be. {a}fjdnﬂqrp:mm“wmu-mnﬂwniﬁzr
for this sei.

(1) Connection with water pipe ap to be
your best earth. Keep sarial when not
in use, and there will be little risk from lightning.
Only other alternative ssems to be lowering asrial
in thunderstorms, but this is not neceasary. Awvoid
sharp bends in your aerial and earth leads.

(2) About 80 ochms per ear-piece.

(3) Yea.

M.G.S. {L‘unhﬂdiu} asks (1) What kind of
tuner for wse with H.F. resistance-amplifier
suliafies the _faﬂmng condifions—{a) Wavelength
range 3,000 (o 17,000 mebres, on spark and C.W.
om P.M.G. aerial. (b)) Good eficiency and selectivily.
(e} Minimum funing nttl-uﬂmrnl. (d) Eose oana
r.i’impnm gf construction. (e) Ada T [
varicus fypes of receivers.
mug.i. dimensions of above Miner.
o fo be snstalled in the lop of o howuse.
ineficiency resull from earthing o the sarthed middle
wire of a Ghree-wire house lighting supply in the
room. u_u Whether @ potentiometer method of
Hl'fﬂflh-ll wpplwaTmpl}-mH
Em pﬁnm of induction in trying

(1) Your requirements are somewhat compre-
hensive. We do not know of an upuumﬂ;r suitable
eircuit, I:ut should mﬂmmﬂng e two-
circuit recsiver with s Im;au-m'ﬂplur T.C in

el with A.T.I. and & capacity reactance.
ition (e) not gquite understood.

(2) Wa uhuuld not adviss boxing & reosiver
of this type. will bo the ut }ual:n.
-m:l u! colls, should be about 30" x B

mnﬁnmhmmm;hthu t.anl.
hurd about 3" by 2. If honeycomb or pile-wound
coils are used gize will be considerably Iui. but set
will be lean efficient.

(3) You would probably have serious trouble
from generator noises.

(4) Bcheme should be all right if it is possible to
aliminats the induction, by using a condensar acrosa
the H.T. terminals of your amplifier.

e — o —

SHARE MARKET REPORT.

Marconi's are hardening somewhat and some
good quiet investing is prooseding. The pressnt
situation as we go to preas (Oatober 2ind) is:—

Marconi Ordinary .. .. .. 2§
ir Preference .. .. . 2§
" International Marine .. 174
" Canadian .. .. .. lOs.
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